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SECTION 00 11 16
INVITATION TO BID

Sealed bids for OMB/DFM Contract No. MC1002000958 — O’Neil Building Chiller Replacement will
be received by the State of Delaware, Office of Management and Budget, Division of Facilities
Management, by way of the Bonfire Portal at https://DFM.bonfirechub.com until 1:00 p.m. local
time on June 18th, 2026. Bidder bears the risk of late submission.

Bids will be opened and read aloud at 2:00 p.m. local time on June 18th @a; the Haslet
Armory in Rm. 133 at 122 Martin Luther King Blvd. S., Dover, DE ]@

The project involves demo and replacement the existing chiller and d equipment and piping
serving the O’Neil and Supreme Court Clerk buildings with an a@oled chiller.

A MANDATORY Pre-Bid Meeting will be held on May 28026 at 9:30 a.m. local time at
the Haslet Armory in Rm. 133 at 122 Martin Luther ks d. S., Dover, DE 19901., for the
purpose of establishing the list of subcontractors and to%ver questions. Upon arrival, attendees
are to check in at front desk for directions to pre-@e g room. Representatives of each party

to any Joint Venture must attend this meeting NDANCE OF THIS MEETING IS A
PREREQUISITE FOR BIDDING ON TH@NTRACT.

Contract documents may be obtained a ice of DEDC, LLC, 315 S. Chapel Street, Newark,
DE 19711, phone: (302) 738-717@ receipt of $100.00 per paper set and/or $25.00 per
electronic set/non-refundable. C e& ¢ to be made payable to “DEDC, LLC.”

Bidders will not be subjee to &fscrimination on the basis of race, creed, color, sex, sexual
orientation, gender iden ’ national origin in consideration of this award, and Minority
Business Enterprises, DisqdVantaged Business Enterprises, Women-Owned Business Enterprises
and Veteran-Owngd BWsifiess Enterprises will be afforded full opportunity to submit bids on this
contract. Each,bidgust be accompanied by a bid security equivalent to ten percent of the bid
amount and dk{dditive alternates. The successful bidder must post a performance bond and
payment @in a sum equal to 100 percent of the contract price upon execution of the contract.
The O erves the right to reject any or all bids and to waive any informalities therein. The
Own%/ extend the time and place for the opening of the bids from that described in the
advertis®ment, with not less than two calendar days’ notice by certified delivery, facsimile
machine or other electronic means to those bidders’ receiving plans.

END OF SECTION
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ARTICLE 1: GENERAL

1.1 DEFINITIONS

1.1.1 Whenever the following terms are used, their intent and meaning shall be interpreted as
follows:

1.2 STATE: The State of Delaware.

1.3 AGENCY: Contracting State Agency as noted on cover sheet.

1.4 DESIGNATED OFFICIAL: The agent authorized to act for the Agency. %

1.5 BIDDING DOCUMENTS: Bidding Documents include the Biddin @ements and the
proposed Contract Documents. The Bidding Requirements consi%ﬁ Advertisement for
Bid, Invitation to Bid, Instructions to Bidders, Supplementary lg ctisfis to Bidders (if any),
General Conditions, Supplementary General Conditions, Ggnergl Requirements, Special
Provisions (if any), the Bid Form (including the Non-coll diement), and other sample
bidding and contract forms. The proposed Contra uments consist of the form of
Agreement between the Owner and Contractor, s the Drawings, Specifications
(Project Manual) and all Addenda issued prior to_ ex n of the Contract.

1.6 CONTRACT DOCUMENTS: The Contra@ocuments consist of the, Instructions to
Bidders, Supplementary Instructions to Bidders\if any), General Conditions, Supplementary
General Conditions, General Requir s, Special Provisions (if any), the form of
agreement between the Owner and ractor, Drawings (if any), Specifications (Project
Manual), and all addenda.

1.7 AGREEMENT: The form of @ greement shall be AIA Document A101, Standard Form of
Agreement between OwpEnaNg/Contractor where the basis of payment is a STIPULATED
SUM. In the case o between the instructions contained therein and the General
Requirements herejm tiigs®’ General Requirements shall prevail.

1.8 GENERAL R UIRQENTS (or CONDITIONS): General Requirements (or conditions) are
instructions ining to the Bidding Documents and to contracts in general. They contain,
in sum uirements of laws of the State; policies of the Agency and instructions to
biddegs.

1.9

1.10 :4

EQL PROVISIONS: Special Provisions are specific conditions or requirements peculiar
the bidding documents and to the contract under consideration and are supplemental to
t

OQ General Requirements. Should the Special Provisions conflict with the General

equirements, the Special Provisions shall prevail.

ADDENDA: Written or graphic instruments issued by the Owner/Architect prior to the
execution of the contract which modify or interpret the Bidding Documents by additions,
deletions, clarifications or corrections.

1.1 BIDDER OR VENDOR: A person or entity who formally submits a Bid for the material or
Work contemplated, acting directly or through a duly authorized representative who meets
the requirements set forth in the Bidding Documents.

1.12 SUB-BIDDER: A person or entity who submits a Bid to a Bidder for materials or labor, or
both for a portion of the Work.

1.13 BID: A complete and properly executed proposal to do the Work for the sums stipulated
therein, submitted in accordance with the Bidding Documents.

INSTRUCTIONS TO BIDDERS DEDC, LLC
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1.14 BASE BID: The sum stated in the Bid for which the Bidder offers to perform the Work
described in the Bidding Documents as the base, to which Work may be added or from
which Work may be deleted for sums stated in Alternate Bids (if any are required to be
stated in the bid).

1.15 ALTERNATE BID (or ALTERNATE): An amount stated in the Bid, where applicable, to be
added to or deducted from the amount of the Base Bid if the corresponding change in the
Work, as described in the Bidding Documents is accepted.

1.16 UNIT PRICE: An amount stated in the Bid, where applicable, as a price per unit of
measurement for materials, equipment or services or a portion of the W described in

the Bidding Documents. @

117 SURETY: The corporate body which is bound with and for the C%c 7 or which is liable,
and which engages to be responsible for the Contractor's pay Il debts pertaining to
and for his acceptable performance of the Work for which he ntracted.

guaranty of good faith to enter into a contract with t y if the Work to be performed or

1.18 BIDDER'S DEPOSIT: The security designated in the g be furnished by the Bidder as a
the material or equipment to be furnished is awarde im

1.19 CONTRACT: The written agreement coverirQe furnishing and delivery of material or work
to be performed.

1.20 CONTRACTOR: Any individual, fir poration with whom a contract is made by the
Agency.

1.21 SUBCONTRACTOR: An i o‘ partnership or corporation which has a direct contract
with a contractor to furnietzaRer and materials at the job site, or to perform construction
labor and furnish matei nnection with such labor at the job site.

1.22 CONTRACT Bor@he approved form of security furnished by the contractor and his

ran

surety as a of good faith on the part of the contractor to execute the work in
accordance terms of the contract.

1.23 Cus @RICATION: As defined in 29 Del. C. § 6902, the term “custom
d

fabriation™ means the offsite fabrication, assembly, or other production of non-standard
0 r materials, including components, fixtures or parts thereof, specifically for a public
ka project. Such goods and materials shall include those used in the following trades or
systems: (1) Plumbing or pipe fitting systems, including heating, ventilating, air-conditioning,
Oefrigeration systems, sheet metal or other duct systems; (2) Electrical systems; (3)
Mechanical insulation work; (4) Ornamental iron work; and (5) Commercial signage that
does not attempt or appear to direct the movement of traffic on highways or roadways or
interfere with, imitate, or resemble any official traffic sign, signal or device.

ARTICLE 2: BIDDER'S REPRESENTATION

2.1 PRE-BID MEETING

211 A pre-bid meeting for this project will be held at the time and place designated. Attendance
at this meeting is a pre-requisite for submitting a Bid, unless this requirement is specifically

waived elsewhere in the Bid Documents.

2.2 By submitting a Bid, the Bidder represents that:

DEDC, LLC INSTRUCTIONS TO BIDDERS
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2.21 The Bidder has read and understands the Bidding Documents and that the Bid is made in
accordance therewith.

2.2.2 The Bidder has visited the site, become familiar with existing conditions under which the
Work is to be performed, and has correlated the Bidder’'s personal observations with the
requirements of the proposed Contract Documents.

2.2.3 The Bid is based upon the materials, equipment, and systems required by the Bidding
Documents without exception.

23 JOINT VENTURE REQUIREMENTS

2.31 For Public Works Contracts, each Joint Venturer shall be qualified ang/c p% to complete
the Work with their own forces.

2.3.2 Included with the Bid submission, and as a requirement to bidea %of the executed Joint
Venture Agreement shall be submitted and signed by all Joint rers involved.

2.3.3 All required Bid Bonds, Performance Bonds, Materi abor Payment Bonds must be
executed by both Joint Venturers and be placed in eir names.

234 All required insurance certificates shall name oigt Venturers.

2.3.5 Both Joint Venturers shall sign the Bid Fgrm.

2.3.6 Both Joint Venturers shall include thEé&al E.l. Number with the Bid.

2.3.7 In the event of a mandatory Prgs eting, each Joint Venturer shall have a representative
in attendance.

2.3.8 Due to exceptional '@ances and for good cause shown, one or more of these
provisions may be %@ the discretion of the State.

2.4 ASSIGNMEN ITRUST CLAIMS

hereby ¢ g, conveys, sells, assigns and transfers to the State of Delaware all of its right,
title @n erests in and to all known or unknown causes of action it presently has or may
W hereafter acquire under the antitrust laws of the United States and the State of
/%ware, relating to the particular goods or services purchased or acquired by the Owner
ulsuant to this contract.

ARTI('é: BIDDING DOCUMENTS

3.1 COPIES OF BID DOCUMENTS

F
2.4.1 As cons for the award and execution by the Owner of this contract, the Contractor
[

3.1.1 Bidders may obtain complete sets of the Bidding Documents from the
Architectural/Engineering firm designated in the Advertisement or Invitation to Bid in the
number and for the deposit sum, if any, stated therein.

3.1.2 Bidders shall use complete sets of Bidding Documents for preparation of Bids. The issuing
Agency nor the Architect assumes no responsibility for errors or misinterpretations resulting
from the use of incomplete sets of Bidding Documents.

3.1.3 Any errors, inconsistencies or omissions discovered shall be reported to the Architect
immediately.
INSTRUCTIONS TO BIDDERS DEDC, LLC
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The Agency and Architect may make copies of the Bidding Documents available on the
above terms for the purpose of obtaining Bids on the Work. No license or grant of use is
conferred by issuance of copies of the Bidding Documents.

INTERPRETATION OR CORRECTION OF BIDDING DOCUMENTS

The Bidder shall carefully study and compare the Bidding Documents with each other, and
with other work being bid concurrently or presently under construction to the extent that it
relates to the Work for which the Bid is submitted, shall examine the site and local
conditions, and shall report any errors, inconsistencies, or ambiguities discovered to the
Architect. %

Bidders or Sub-bidders requiring clarification or interpretation of the @Documents shall
make a written request to the Architect at least seven days prio date for receipt of
Bids. Interpretations, corrections and changes to the Biddi nts will be made by

written Addendum. Interpretations, corrections, or changes tc Bidding Documents made
in any other manner shall not be binding.

The apparent silence of the specifications as to a
of detailed description concerning any point, shall b
commercial practice is to prevail and only matgsi
be used. Proof of specification compliance

r the apparent omission from it
rded as meaning that only the best
ng/ workmanship of the first quality are to
the responsibility of the Bidder.

Unless otherwise provided in the Cont@muments, the Contractor shall provide and pay

for all permits, labor, materials, eq 7 tools, construction equipment and machinery,
water, heat, utilities, transportati ther facilities and services necessary for the proper
execution and completion of t N

The Owner will bear the all impact and user fees associated with the project.

standard o ity, required function, dimension, and appearance to be met by any

SUBSTITUTIONS
The material rodbs and equipment described in the Bidding Documents establish a
proposg' ution. The specification of a particular manufacturer or model number is not

intended\to e proprietary in any way. Substitutions of products for those named will be
conddsred; providing that the Vendor certifies that the function, quality, and performance
raGeristics of the material offered is equal or superior to that specified. It shall be the

a
%er‘s responsibility to assure that the proposed substitution will not affect the intent of the
Ode ign, and to make any installation modifications required to accommodate the substitution.

Requests for substitutions shall be made in writing to the Architect at least ten days prior to
the date of the Bid Opening. Such requests shall include a complete description of the
proposed substitution, drawings, performance and test data, explanation of required
installation modifications due the substitution, and any other information necessary for an
evaluation. The burden of proof of the merit of the proposed substitution is upon the
proposer. The Architect’s decision of approval or disapproval shall be final. The Architect is
to notify Owner prior to any approvals.

If the Architect approves a substitution prior to the receipt of Bids, such approval shall be set
forth in an Addendum. Approvals made in any other manner shall not be binding.

The Architect shall have no obligation to consider any substitutions after the Contract award.

ADDENDA

INSTRUCTIONS TO BIDDERS
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3.4.1 Addenda will be mailed or delivered to all who are known by the Architect to have received a
complete set of the Bidding Documents.

34.2 Copies of Addenda will be made available for inspection wherever Bidding Documents are
on file for that purpose.

343 No Addenda will be issued later than 2 calendar days prior to the date for receipt of Bids
except an Addendum withdrawing the request for Bids or one which extends the time or
changes the location for the opening of bids.

344 Each bidder shall ascertain prior to submitting his Bid that they have ret% all Addenda
issued, and shall acknowledge their receipt in their Bid in the ap i space. Not
acknowledging an issued Addenda could be grounds for deteri bid to be non-
responsive. %

ARTICLE 4: BIDDING PROCEDURES O

41 PREPARATION OF BIDS %Q

411 Submit the bids on the Bid Forms included with the g Documents.

41.2 Submit the original Bid Form for each bid.@ Forms may be removed from the project
manual for this purpose.

41.3 Execute all blanks on the Bid Form i?@arasable medium (typewriter or manually in ink).

414 Where so indicated by the
figures, in case of discrepa

4.1.5 Interlineations, alteratrasures must be initialed by the signer of the Bid.
A

4.1.6 BID ALL REQUE@ TERNATES AND UNIT PRICES, IF ANY. If there is no change

in the Base fi Alternate, enter “No Change”. The Contractor is responsible for
have received all addenda issued during the bidding period. Work
nda shall automatically become part of the Contract.

on the Bid Form, express sums in both words and
ejween the two, the written amount shall govern.

vern‘ymg th
ditional stipulations on the Bid Form and do not qualify the Bid in any other

a
418 &ah copy of the Bid shall include the legal name of the Bidder and a statement whether the
OSidder is a sole proprietor, a partnership, a corporation, or any legal entity, and each copy
shall be signed by the person or persons legally authorized to bind the Bidder to a contract.
A Bid by a corporation shall further give the state of incorporation and have the corporate
seal affixed. A Bid submitted by an agent shall have a current Power of Attorney attached,
certifying agent's authority to bind the Bidder.

419 Bidder shall complete the Non-Collusion Statement form included with the Bid Forms and
include it with their Bid.

4110 In the construction of all Public Works projects for the State of Delaware or any agency
thereof, preference in employment of laborers, workers or mechanics shall be given to bona
fide legal citizens of the State who have established citizenship by residence of at least 90
days in the State.

INSTRUCTIONS TO BIDDERS DEDC, LLC
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Each bidder shall include a signed Affidavit for the Bidder certifying compliance with OMB
Regulation 4104 - “Regulations for the Drug Testing of Contractor and Subcontractor
Employees Working on “Large Public Works Projects.” “Large Public Works” is based upon
the current threshold required for bidding Public Works as set by the Purchasing and
Contracting Advisory Council.

BID SECURITY

All bids shall be accompanied by a deposit of either a good and sufficient bond to the
agency for the benefit of the agency, with corporate surety authorized to do business in this

State, the form of the bond and the surety to be approved by the agency, ora security of the
bidder assigned to the agency, for a sum equal to at least 10% of th%plus all add
alternates, or in lieu of the bid bond a security deposit in the form of ifisd check, bank

treasurer’s check, cashier's check, money order, or other prior a ecured deposit
assigned to the State. The bid bond need not be for a specific su% ay be stated to be
for a sum equal to 10% of the bid plus all add alternates to whigf§ralafes and not to exceed
a certain stated sum, if said sum is equal to at least 10% of th The Bid Bond form used
shall be the standard OMB form (attached). The bid b ay’be an electronic bond and

need not be transmitted as a paper document.

The Agency has the right to retain the bid secuyrity idders to whom an award is being
considered until either a formal contract has b, xgcuted and bonds have been furnished
or the specified time has elapsed so the may be withdrawn or all Bids have been
rejected.

In the event of any successful Bidde%@g or neglecting to execute a formal contract and
ite.

bond within 20 days of the awa the contract, the bid bond or security deposited by
the successful bidder shall be

SUBCONTRACTOR LI

In accordance withAit Chapter 69, Section 6962(d)(10)b of the Delaware Code,
each Bidder shall%it with their Bid a completed List of Sub-Contractors included with
the Bid Form, MEMONLY ONE SUBCONTRACTOR FOR EACH TRADE. The bidder
must list in %‘ategory the full name and address (City & State) of the sub-contractor
that the ill be using to perform the work and provide material for that

subc @category. Should the Bidder’s listed subcontractor intend to provide any of
thei%c tractor category of work through a third-tier contractor, the Bidder shall list
t

-tier contractor’s full name and address (City & State). If the Bidder intends to

at
lgsform any category of work itself, it must list its full name and address. For
Ocl ification, if the Bidder intends to perform the work themselves, the Bidder may not

nsert “not applicable”, “N/A”, “self” or anything other than its own full name and address
(City & State). To do so shall cause the bid to be rejected. In addition, the failure to
produce a completed subcontractor list with the bid submittal shall cause the bid to be
rejected. If you have more than three (3) third-tier contractors to report in any
subcontractor category, print out additional page(s) containing the appropriate category,
complete the rest of your list of third-tier contractors for that category, notate the addition
in parentheses as (CONTINUATION) next to the subcontractor category and an asterisk
(*) next to any additional third-tier contractors, and submit it with your bid.

It is the responsibility of the Contractor to ensure that their Subcontractors are in compliance
with the provisions of this law. Also, if a Contractor elects to list themselves as a
Subcontractor for any category, they must specifically name themselves on the Bid Form
and be able to document their capability to act as Subcontractor in that category in
accordance with this law.

INSTRUCTIONS TO BIDDERS
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44

441

4.5

451

4.6

4.6.1

AFFIDAVIT OF CONTRACTOR QUALIFICATIONS

In accordance with Title 29, Chapter 69, Section 6962(d)(10)b.3 of the Delaware Code,
each Bidder shall submit with their Bid the Affidavit of Contractor Qualifications certifying
that the Bidder will abide by the contractor’s qualifications outlined in the construction bid
specifications for the duration of the contract term. After a contract has been awarded the
successful bidder shall not substitute another subcontractor whose name was submitted
on the Subcontractor Form except for the reasons in the statute and not without written
consent from the awarding agency. Failure to utilize the subcontractors on the list will
subject the successful bidder to penalties as outlined in the General Requirements
Section 5.2 of the contract.

AFFIDAVIT OF CRAFT TRAINING COMPLIANCE %%
W

In accordance with Title 29, Chapter 69, Section 6962(c)(13) of ﬁsﬁ are Code,
contractors and subcontractors must provide craft training fo@ an and apprentice

levels if all of the following apply:

Section 6960 of the Delaware Code.

B. The contractor employs 10 or more total yees
C. The project is not a federal h|ghwa)Q]

A. A project meets the prevailing wage requir QQder Title 29, Chapter 69,

Failure to provide required craft trainin roject may subject the successful
contractor and/or subcontractor(s) to @es as outlined in Title 29, Chapter 69, Section
6962(c)(13) of the Delaware Code

Bidders shall submit the Affid raft Training Compliance prior to contract execution.
EQUALITY OF EMPLO PPORTUNITY ON PUBLIC WORKS

During the perform is contract, the contractor agrees as follows:

A. ntrador will not discriminate against any employee or applicant for
t because of race, creed, sex, color, sexual orientation, gender identity

3 nal origin. The Contractor will take affirmative action to ensure the
’ants are employed, and that employees are treated during employment,
out regard to their race, creed, sex, color, sexual orientation, gender identity or

national origin. Such action shall include, but not be limited to, the following:

& Employment, upgrading, demotion or transfer; recruitment or recruitment

advertising; layoff or termination; rates of pay or other forms of compensation; and

conspicuous places available to employees and applicants for employment notices
to be provided by the contracting agency setting forth this nondiscrimination clause.

E O selection for training, including apprenticeship. The Contractor agrees to post in

B. The Contractor will, in all solicitations or advertisements for employees placed by or
on behalf of the Contractor, state that all qualified applicants will receive
consideration for employment without regard to race, creed, sex, color, sexual
orientation, gender identity or national origin."

4.7 PREVAILING WAGE REQUIREMENT

4.7.1 Wage Provisions: For renovation and new construction projects whose costs exceed the
thresholds contained in Delaware Code, Title 29, Section 6960, the minimum wage rates for
various classes of laborers and mechanics shall be as determined by the Department of
Labor, Division of Industrial Affairs of the State of Delaware.

INSTRUCTIONS TO BIDDERS DEDC, LLC
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4.8.1

4.8.2

4.8.3
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The employer shall pay all mechanics and labors employed directly upon the site of work, or
engaged in custom fabrication work, as that term is defined in Article 1.23 herein and as also
as defined in 29 Del. C § 6902 and described in 29 Del. C. § 6960(b), regardless of where
the work is performed, unconditionally and not less often than once a week and without
subsequent deduction or rebate on any account, the full amounts accrued at time of
payment, computed at wage rates not less than those stated in the specifications, regardless
of any contractual relationship which may be alleged to exist between the employer and
such laborers and mechanics.

employer in a prominent and easily accessible place at the site of the wi ere may be
withheld from the employer so much of accrued payments as may be i d necessary
by the Department of Labor to pay laborers and mechanics empl y ghe employer the
difference between the rates of wages required by the contrac paid laborers and
mechanics on the work and rates of wages received by such Jeig and mechanics to be
remitted to the Department of Labor for distribution upon reso of any claims.

As per 29 Del. C. § 6960(b), the scale of the wages to be paid must %; posted by the

—

Every contract based upon these specifications shall
information, as required by the Department of Lab
of Labor shall keep and maintain the sworn payroll i
the last day of the work week covered by the Q

a stipulation that sworn payroll
ished weekly. The Department
ation for a period of 6 months from

SUBMISSION OF BIDS

Enclose the Bid, the Bid Security, a
the Bid in a sealed opaque enveldies
Identify with the project name
Bid is sent by mail, enclose

notation "BID ENCLOS
of bids prior to bid op

other documents required to be submitted with
dress the envelope to the party receiving the Bids.
number, and the Bidder's name and address. |If the
led envelope in a separate mailing envelope with the
{he face thereof. The State is not responsible for the opening
gte and time that are not properly marked.

Deposit Bids at th%nated location prior to the time and date for receipt of bids indicated
in the Adverti ent%r Bids. Bids received after the time and date for receipt of bids will be
marked “LA@’ and returned.

Bidde, @es full responsibility for timely delivery at location designated for receipt of
bid

&I, telephonic or telegraphic bids are invalid and will not receive consideration.

4.8.5 E O/\/ithdrawn Bids may be resubmitted up to the date and time designated for the receipt of

Bids, provided that they are then fully in compliance with these Instructions to Bidders.
MODIFICATION OR WITHDRAW OF BIDS

Prior to the closing date for receipt of Bids, a Bidder may withdraw a Bid by personal request
and by showing proper identification to the Architect. A request for withdraw by letter or fax,
if the Architect is notified in writing prior to receipt of fax, is acceptable. A fax directing a
modification in the bid price will render the Bid informal, causing it to be ineligible for
consideration of award. Telephone directives for modification of the bid price shall not be
permitted and will have no bearing on the submitted proposal in any manner.

Bidders submitting Bids that are late shall be notified as soon as practicable and the bid shall
be returned.

INSTRUCTIONS TO BIDDERS
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ARTICLE 5:

5.1

5.1.1

5.1.2

5.2

5.2.1

522

523

524

525

53

A Bid may not be modified, withdrawn or canceled by the Bidder during a thirty (30) day
period following the time and date designated for the receipt and opening of Bids, and
Bidder so agrees in submitting their Bid. Bids shall be binding for 30 days after the date of
the Bid opening.

CONSIDERATION OF BIDS
OPENING/REJECTION OF BIDS

Unless otherwise stated, Bids received on time will be publicly opened and will be read
aloud. An abstract of the Bids will be made available to Bidders.

The Agency shall have the right to reject any and all Bids. A Bid %panied by a
required Bid Security or by other data required by the Bidding Doc S 40r a Bid which is
in any way incomplete or irregular is subject to rejection. %

If the Bids are rejected, it will be done within thirty (30) calend of the Bid opening.

COMPARISON OF BIDS

After the Bids have been opened and read, the bid Py a will be compared and the result of
such comparisons will be made available to c. Comparisons of the Bids may be
based on the Base Bid plus desired Altern The Agency shall have the right to accept
Alternates in any order or combination.

The Agency reserves the right to wa§®ricalities, to reject any or all Bids, or any portion

thereof, to advertise for new Bids ceed to do the Work otherwise, or to abandon the
Work, if in the judgment of the or its agent(s), it is in the best interest of the State.

An increase or decrease ™ antity for any item is not sufficient grounds for an increase
or decrease in the Uni @

The prices quote@o be those for which the material will be furnished F.O.B. Job Site
and include a@arg that may be imposed during the period of the Contract.

consigefg determining the low Bid except as may be otherwise herein noted. Cash or

No qual ter or statements in or attached to the Bid, or separate discounts will be
sep diScounts should be computed and incorporated into Unit Bid Price(s).

&QUALIFICATION OF BIDDERS

before awarding the Contract. Factors to be considered in determining the responsibility
of a Bidder include:

5.3.1 E O\n agency shall determine that each Bidder on any Public Works Contract is responsible

A. The Bidder’'s financial, physical, personnel or other resources including
Subcontracts;
B. The Bidder’'s record of performance on past public or private construction

projects, including, but not limited to, defaults and/or final adjudication or
admission of violations of the Prevailing Wage Laws in Delaware or any other

state;
C. The Bidder’s written safety plan;
D. Whether the Bidder is qualified legally to contract with the State;
INSTRUCTIONS TO BIDDERS DEDC, LLC
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5.3.2

5.3.3

5.3.3.1

5.3.3.2
5.3.3.3

53.3.4

5.3.3.5

53.3.6

5.3.3.7
54

54.1

54.2

543

544
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E. Whether the Bidder supplied all necessary information concerning its
responsibility; and,

F. Any other specific criteria for a particular procurement, which an agency may

establish; provided however, that, the criteria be set forth in the Invitation to Bid
and is otherwise in conformity with State and/or Federal law.

If an agency determines that a Bidder is nonresponsive and/or nonresponsible, the
determination shall be in writing and set forth the basis for the determination. A copy of
the determination shall be sent to the affected Bidder within five (5) working days of said
determination. %

In addition, any one or more of the following causes may be consi %rxuﬁicient for the
disqualification of a Bidder and the rejection of their Bid or Bids.

More than one Bid for the same Contract from an individual or corporation under the
same or different names. Q

Evidence of collusion among Bidders. Q~

Unsatisfactory performance record as eviden st experience.

If the Unit Prices are obviously unbalgpcedgither in excess or below reasonable cost
analysis values.

If there are any unauthorized iians, interlineation, conditional or alternate bids or
irregularities of any kind whi y tend to make the Bid incomplete, indefinite or
ambiguous as to its meanin

If the Bid is not acco by the required Bid Security and other data required by the

Bidding Document

If any excepti &iﬁcations of the Bid are noted on the Bid Form.
20

F BID AND AWARD OF CONTRACT

ACCEP@
A f ntract shall be executed with the successful Bidder within twenty (20) calendar
ys ager the award of the Contract.

PeP Section 6962(d)(13)a., Title 29, Delaware Code, “The contracting agency shall award
ny public works contract within thirty (30) days of the bid opening to the lowest
responsive and responsible Bidder, unless the Agency elects to award on the basis of
best value, in which case the election to award on the basis of best value shall be stated
in the Invitation To Bid. Any public school district and its board shall award public works
contracts in accordance with this section’s requirements except it shall award the contract
within 60 days of the bid opening.”

Each Bid on any Public Works Contract must be deemed responsive by the Agency to be
considered for award. A responsive Bid shall conform in all material respects to the
requirements and criteria set forth in the Contract Documents and specifications.

The Agency shall have the right to accept Alternates in any order or combination, and to
determine the low Bidder on the basis of the sum of the Base Bid, plus accepted Alternates.

INSTRUCTIONS TO BIDDERS
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545 The successful Bidder shall execute a formal contract, submit the required Insurance
Certificate, and furnish good and sufficient bonds, unless specifically waived in the General
Requirements, in accordance with the General Requirement, within twenty (20) days of
official notice of contract award. The successful Bidder shall provide, at least two business
days prior to contract execution, copies of the Employee Drug Testing Program for the
Bidder and all listed Subcontractors. Bonds shall be for the benefit of the Agency with surety
in the amount of 100% of the total contract award. Said Bonds shall be conditioned upon
the faithful performance of the contract. Bonds shall remain in affect for period of two (2)
years after the date of the Certificate of Final Payment.

information, as aforesaid, within twenty (20) calendar days after the date @f gfficial Notice of
the Award of the Contract, their Bid guaranty shall immediately be t3Ke become the
property of the State for the benefit of the Agency as liquidated , and not as a
forfeiture or as a penalty. Award will then be made to the next lo ified Bidder of the

Work or readvertised, as the Agency may decide. Q
547 Each bidder shall supply with its bid its taxpayer identific nttmber (i.e., federal employer

identification number or social security number) %uld the vendor be awarded a

5.4.6 If the successful Bidder fails to execute the required Contract, Bond zd all required

contract, such vendor shall provide to the agency t er identification license numbers
of such subcontractors. Such numbers shall be_pr: on the later of the date on which
such subcontractor is required to be ideniifie® o the time the contract is executed.
The successful Bidder shall provide to the a@/ to which it is contracting, within 30 days of
entering into such public works contrggt, cOgies of all Delaware Business licenses of
subcontractors and/or independent co@rs that will perform work for such public works
contract. However, if a subcontract independent contractor is hired or contracted more
than 20 days after the Bidder %%the public works contract the Delaware Business

license of such subcontractor.QrNn&ependent contractor shall be provided to the agency
within 10 days of being cont ot hired.

5.4.8 The Bid Security shal rned to the successful Bidder upon the execution of the formal
contract. The Bid Sed\¥s of unsuccessful bidders shall be returned within thirty (30)
calendar days afté ¢ ppening of the Bids.

ARTICLE 6: POST-BID IN TION

6.1 CON @R’S QUALIFICATION STATEMENT

6.1.1 iddel§, to whom an award of a Contract is under consideration shall, if requested by the

ency, submit a properly executed AIA Document A305, Contractor's Qualification
S

O tatement, unless such a statement has been previously required and submitted.

6.2 Bidders to whom an award of a Contract has been made must produce their Delaware
Business License before the Contract can be executed.

ARTICLE 7: PERFORMANCE BOND AND PAYMENT BOND
71 BOND REQUIREMENTS

711 The cost of furnishing the required Bonds, that are stipulated in the Bidding Documents,
shall be included in the Bid.

712 If the Bidder is required by the Agency to secure a bond from other than the Bidder’s usual
sources, changes in cost will be adjusted as provide in the Contract Documents.

INSTRUCTIONS TO BIDDERS DEDC, LLC
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7.1.3 The Performance and Payment Bond forms used shall be the standard OMB forms
(attached). The Performance Bond and/or the Payment Bond may be electronic bonds and
need not be transmitted as paper documents.

7.2 TIME OF DELIVERY AND FORM OF BONDS

7.21 The bonds shall be dated on or after the date of the Contract.

722 The Bidder shall require the attorney-in-fact who executes the required bonds on behalf of
the surety to affix a certified and current copy of the power of attorney.

ARTICLE 8: FORM OF AGREEMENT BETWEEN OWNER AND CONTRACTOR %

8.1 Unless otherwise required in the Bidding Documents, the Agree rghe Work will be
written on AIA Document A101, Standard Form of Agreem@ een Owner and

Contractor Where the Basis of Payment is a Stipulated Sum. O

END OF SECTION Q;

Q?\O
X

N4
&

O
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SECTION 00 41 13
BID FORM

For Bids Due:  June 18"2026 (1:00 p.m.) To: Mr. Glenn Lowman
Construction Projects Manager
State of Delaware
Office of Management and Budget
Haslet Armory, 122 Martin Luther King Jr. Blvd. South
Dover, Delaware 19901

Name of Bidder: @E

Delaware Business License No.: Taxpayer ID No.: : -
(Other License Nos.):

Phone No.: ( ) - Fax No.: 0@ -

The undersigned, representing that he has read and understands the BidNg Documents and that this bid is made in accordance
therewith, that he has visited the site and has familiarized himself wjfl the local conditions under which the Work is to be performed,
and that his bid is based upon the materials, systems and equipg desgribed in the Bidding Documents without exception, hereby

proposes and agrees to provide all labor, materials, plant, equg
work described by the aforesaid documents for the lump sum&

: Q°
ALLOWANCE @\

A $20,000 twenty-thousand-dollar allo hall be provided as part of the base bid of this project to cover miscellaneous items
found during construction. Contractgesha¥use Allowance Authorization Form to document any allowance change orders. At closeout
of the Contract, funds remaining i @ ntingency allowance will be credited to Owner by Change Order.

Confirmed: ” &

/\ M (Signature)
e

, supplies, transport and other facilities required to execute the
below:

$

DEDC, LLC BID FORM
24P231 004113-1
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BID FORM

I/We acknowledge Addendums numbered and the price(s) submitted include any cost/schedule impact they may have.
This bid shall remain valid and cannot be withdrawn for thirty (30) days from the date of opening of bids (60 days for School Districts
and Department of Education), and the undersigned shall abide by the Bid Security forfeiture provisions. Bid Security is attached to
this Bid.

The Owner shall have the right to reject any or all bids, and to waive any informality or irregularity in any bid received.

This bid is based upon work being accomplished by the Sub-Contractors named on the list attached to t] 's@
calendar days of

Should I/We be awarded this contract, [/We pledge to achieve substantial completion of all the wfR wity
the Notice to Proceed.

The undersigned represents and warrants that he has complied and shall comply with ements of local, state, and national
laws; that no legal requirement has been or shall be violated in making or accepting thi , in awarding the contract to him or in the
prosecution of the work required; that the bid is legal and firm; that he has not, dreptlyNor indirectly, entered into any agreement,
participated in any collusion, or otherwise taken action in restraint of free com Hidding.

Upon receipt of written notice of the acceptance of this Bid, the Bidder sh ithief twenty (20) calendar days, execute the agreement
in the required form and deliver the Contract Bonds, and Insurance CertificNgs, required by the Contract Documents.

By 1ng as
(Individual’s / General Partner’s / Corporate Nam

(State of Corporation) QV
Business Address: Qg.\
P

I 'am / We are an Individual / a Partnership / a Corporation O
A E‘aa %

Witness: Q By:
( Authorized Signature )
(SEAL)
so Date:

ATTACHMENTS
Sub-Contractor List
Non-Collusion Statement
Affidavit of Employee Drug Testing Program
Affidavit of Contractor Qualifications
Bid Security
(Others as Required by Project Manuals)

( Title )

BID FORM DEDC, LLC
004113-2 24P231
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BID FORM

SUBCONTRACTOR LIST

In accordance with Title 29, Chapter 69, Section 6962(d)(10)b of the Delaware Code, the following subcontractor listing must accompany any bid submittal. The bidder must list
in each category the full name and address (City & State) of the sub-contractor that the bidder will be using to perform the work and provide material for that subcontractor
category. Should the bidder’s listed subcontractor intend to provide any of their subcontractor category of work through a third-tier contractor, the bidder shall list that third-tier
contractor’s full name and address (City & State). If the bidder intends to perform any category of work itself, it must list its full name and address. For clarification, if the
bidder intends to perform the work themselves, the bidder may not insert “not applicable”, “N/A”, “self” or anything other than its own full name and address (City & State). To
do so shall cause the bid to be rejected. In addition, the failure to produce a completed subcontractor list with the bid submittal shall cause the bid to be rejected. If you have more
than three (3) third-tier contractors to report in any subcontractor category, print out additional page(s) containing the appropriate category, complete the rest of your list of third-
tier contractors for that category, notate the addition in parentheses as (CONTINUATION) next to the sub%ctor category and an asterisk (*) next to any additional third-tier

contractors, and submit it with your bid. @
Subcontractor Category Subcontractor Add 1ty & State Subcontractors tax-payer ID #

O or Delaware Business license #

. &
¢ X
2. RY

)

24P231 004113-3
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BID FORM (Continued)
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BID FORM
NON-COLLUSION STATEMENT

This is to certify that the undersigned bidder has neither directly nor indirectly, entered into any agreement, participated in any
collusion or otherwise taken any action in restraint of free competitive bidding in connection with this pr@ submitted this date to

the Office of Management and Budget, Division of Facilities Management.
All the terms and conditions of OMB/DFM# MC1002000958 been thoroughly examined and are |®%

NAME OF BIDDER: )\
\4

AUTHORIZED REPRESENTATIVE

(TYPED): )

AUTHORIZED REPRESENTATIVE
(SIGNATURE): e

TITLE: o (./)

N
ADDRESS OF BIDDER: N\
QY
Q~
AN

o
E-MAIL: v
PHONE NUMBER: OQ

Sworn to and SubscribO@e me this day of 20

My Commission e?’

THIS PAGE MUST BE SIGNED AND NOTARIZED FOR YOUR BID TO BE CONSIDERED.

. NOTARY PUBLIC

DEDC, LLC BID FORM
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AFFIDAVIT
OF
EMPLOYEE DRUG TESTING PROGRAM

4104 Regulations for the Drug Testing of Contractor and Subcontractor Employees Working on Large Public Works Projects requires

that Contractors and Subcontractors implement a program of mandatory drug testing for Employees who work on Large Public Works
Contracts funded all or in part with public funds.

We hereby certify that we have in place or will implement during the entire term of the contract a Ma t(%ug Testing Program
for our employees on the jobsite, including subcontractors, that complies with this regulation:

Contractor/Subcontractor Name: ‘ ‘

Contractor/Subcontractor Address:

Authorized Representative (typed or printed): f A

Authorized Representative (signature): A

Title: /\\\

\QV

Sworn to and Subscribed before me this day of 20

My Commission expires =\ . NOTARY PUBLIC

O
<

Tg?QE MUST BE SIGNED AND NOTARIZED FOR YOUR BID TO BE CONSIDERED.

BID FORM DEDC, LLC
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AFFIDAVIT
OF
CONTRACTOR QUALIFICATIONS

We hereby certify that we will abide by the contractor’s qualifications outlined in the construction bid specifications for the duration
of the contract term.

In accordance with Title 29, Chapter 69, Section 6962(d)(10)b.3 of the Delaware Code, after a contract has been awarded the
successful bidder shall not substitute another subcontractor whose name was submitted on the Subcontractfr except for the

reasons in the statute and not without written consent from the awarding agency. Failure to utilize the gfbcontgaCtors on the list will
subject the successful bidder to penalties as outlined in the General Requirements Section 5.2 of the cOg#fa

Contractor Name: QO
Contractor Address: %

P

=
Authorized Representative (typed or printed): \Cvo
Authorized Representative (signature): \\;
Title: CO
)

Sworn to and Subscribed before me thi day of 20
My Commission expires , . NOTARY PUBLIC

A g

ES'&AGE MUST BE SIGNED AND NOTARIZED FOR YOUR BID TO BE CONSIDERED.
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O’NEIL BUILDING CHILLER REPLACEMENT
MAY 2026 OMB/DFM# MC1002000958
SECTION 00 43 13
BID BOND

TO ACCOMPANY PROPOSAL
(Not necessary if security is used)

KNOW ALL MEN BY THESE PRESENTS That:

of in the County of
and State of as Principal, and
of in the County of
and State of as Surety, legally authorized to do business in the State of Delaware
(“State”), are held and firmly unto the State in the sum of
Dollars ($ ), or percent not e‘c'a
Dollars Vi )

of amount of bid on Contract No. MC1002000958, to be paid to the State for st and benefit of the
Office of Management and Budget for which payment well and truly to be do bind ourselves, our
and each of our heirs, executors, administrators, and successors, jointly n@ally for and in the whole
firmly by these presents. Q

NOW THE CONDITION OF THIS OBLIGATION IS S That if the above bonded Principal
who has submitted to the Office of Management and Budget a c8&tain)proposal to enter into this contract for
the furnishing of certain material and/or services within the @ sfall be awarded this Contract, and if said
Principal shall well and truly enter into and execute this Corftgact as may be required by the terms of this
Contract and approved by the Office of Management@ﬂudget this Contract to be entered into within
twenty days after the date of official notice of th¢ thereof in accordance with the terms of said
proposal, then this obligation shall be void or els@d remain in full force and virtue.

Sealed with seal and dated this
thousand and

SEALED, AND DELIVERED IN %\
£

day of in the year of our Lord two

Presencg o
Og Name of Bidder (Organization)

Authorized Signature

ora
Attest \O

Title

Name of Surety

Witness: By:

Title
END OF SECTION

DEDC, LLC BID BOND
24P231 004313-1
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CHILLER REPLACEMENT O’NEIL BUILDING
OMB/DFM# MC1002000958 MAY 2026
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O’NEIL BUILDING CHILLER REPLACEMENT
MAY 2026 OMB/DFM# MC1002000958

SECTION 00 52 13
STANDARD FORM OF AGREEMENT BETWEEN OWNER AND CONTRACTOR A101-2017

The contract to be utilized on this project shall be the “Standard Form of Agreement Between Owner and
Contractor” AIA Document A101-2017, including AIA Document A101 — 2017 Exhibit A, as well as
Supplements to A101-2017 and Exhibit A and the State of Delaware’s General Requirements.

END OF SECTION 6@

DEDC, LLC STANDARD FORM OF AGREEMENT BETWEEN OWNER AND CONTRACTOR
24P231 005213-1
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AIA Document A101™ — 2017

Standard Form of Agreement Between Owner and Contractor where
the basis of payment 1is a Stipulated Sum

AGREEMENT made as of the « » day of « » in the year « »
(In words, indicate day, month and year.)

ADDITIONS AND DELETIONS: The
BETWEEN the Owner: .
. X author of this document has
(Name, legal status, address and other information) added information needed for
its gLo etion. The author
& HE » m sofhave ?eylsed the
e the original AIA
« 2 nglrd form. An Additions
«» Deletions Report that
« » tes added information as
well as revisions to the
standard form text is
and the Contractor: available from the author and
(Name, legal status, address and other information) should be reviewed.
This document has important
«NLE» legal consequences.
« » Consultation with an
attorney is encouraged with
«» respect to its completion or
«» modifications
. . The parties should complete
for the following Project: A101™-2017,~Exhibit A,
(Name, location and detailed description) Insurance.and Bonds,
contemporaneously with this
n Agreement. AIA Document
«testingy A201™-2017, General
«» Conditions of the Contract
« for-Construction, is adopted
in this-—document by
. reference. Do not use-with
The Architect: other general conditions
(Name, legal status, address and gther INGrmation) unless this document is
modified.
LNLE»
«»
«»
«»
The Owner ontyactor agree as follows.

ELECTRONIC COPYING of any
portion of this AIA® Document to
another electronic file is
prohibited and constitutes a
violation of copyright laws as
set forth in the footer of this
document.

AIA Document Al01™ - 2017. Copyright © 1915, 1918, 1925, 1937, 1951, 1958, 1961, 1963, 1967, 1974, 1977, 1987, 1991, 1997, 2007 and 2017 by

The American Institute of Architects. All rights reserved. WARNING: This AIA® Document is protected by U.S. Copyright Law and International
Treaties. Unauthorized reproduction or distribution of this AIA® Document, or any portion of it, may result in severe civil and criminal penalties,

and will be prosecuted to the maximum extent possible under the law. This draft was produced by AIA software at 11:41:14 ET on 11/09/2018 under
Order No.5521013211 which expires on 07/19/2019, and is not for resale.
User Notes: (1278371941
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TABLE OF ARTICLES

1 THE CONTRACT DOCUMENTS

2 THE WORK OF THIS CONTRACT

3 DATE OF COMMENCEMENT AND SUBSTANTIAL COMPLETION

4 CONTRACT SUM

5 PAYMENTS

6 DISPUTE RESOLUTION

7 TERMINATION OR SUSPENSION @@
8 MISCELLANEOUS PROVISIONS @

9 ENUMERATION OF CONTRACT DOCUMENTS O

EXHIBIT A INSURANCE AND BONDS Q

ARTICLE1 THE CONTRACT DOCUMENTS
The Contract Documents consist of this Agreement, Conditions of nipact (General, Supplementary, and other
Conditions), Drawings, Specifications, Addenda issued prior to e ion of this Agreement, other documents listed

in this Agreement, and Modifications issued after execution ofthis A¥eement, all of which form the Contract, and are
as fully a part of the Contract as if attached to this Agreemefit peated herein. The Contract represents the entire
and integrated agreement between the parties hereto and s s prior negotiations, representations, or-agreements,

either written or oral. An enumeration of the Contract nts, other than a Modification, appeats in Article 9.

ARTICLE 2 THE WORK OF THIS CONTRACT

The Contractor shall fully execute the Wor Q in the Contract Documents, except as specifically indicated in
the Contract Documents to be the respons'b\ others.

ARTICLE 3 DATE OF COMMENCEME UBSTANTIAL COMPLETION

§ 3.1 The date of commencementef the Work shall be:
(Check one of the following bo
[« »] The da% greement.
[« »] A déte setSorth in a notice to proceed issued by the Owner.

[« » blished as follows:
E ert a date or a means to determine the date of commencement of the Work.)

«»

If a date of commencement of the Work is not selected, then the date of commencement shall be the-date of this
Agreement.

§ 3.2 The Contract Time shall be measured from the date of commencement of the Work.

§ 3.3 Substantial Completion

§ 3.3.1 Subject to adjustments of the Contract Time as provided in the Contract Documents, the Contractor shall
achieve Substantial Completion of the entire Work:

(Check one of the following boxes and complete the necessary information.)

[« »] Notlater than « » (« » ) calendar days from the date of commencement of the Work.

AIA Document A101™ — 2017. Copyright © 1915, 1918, 1925, 1937, 1951, 1958, 1961, 1963, 1967, 1974, 1977, 1987, 1991, 1997, 2007 and 2017 by
The American Institute of Architects. All rights reserved. WARNING: This AIA® Document is protected by U.S. Copyright Law and International
Treaties. Unauthorized reproduction or distribution of this AIA® Document, or any portion of it, may result in severe civil and criminal penalties,
and will be prosecuted to the maximum extent possible under the law. This draft was produced by AIA software at 11:41:14 ET on 11/09/2018 under
Order No.5521013211 which expires on 07/19/2019, and is not for resale.
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[« »] By the following date: « »
§ 3.3.2 Subject to adjustments of the Contract Time as provided in the Contract Documents, if portions of the Work are
to be completed prior to Substantial Completion of the entire Work, the Contractor shall achieve Substantial
Completion of such portions by the following dates:
Portion of Work Substantial Completion Date

§ 3.3.3 If the Contractor fails to achieve Substantial Completion as provided in this Section 3.3, liquidated damages, if
any, shall be assessed as set forth in Section 4.5.

ARTICLE 4 CONTRACT SUM %

§ 4.1 The Owner shall pay the Contractor the Contract Sum in current funds for the Contractge’s peréefmance of the
Contract. The Contract Sum shall be «Zero Dollars and Zero Cents» ($ «0.00» ), subject t(% and deductions as
§ 4.2 Alternates

provided in the Contract Documents.
§ 4.2.1 Alternates, if any, included in the Contract Sum: Q
Item Price Q~

§ 4.2.2 Subject to the conditions noted below, the following altem@nay be accepted by the Owner following
execution of this Agreement. Upon acceptance, the Owner s issu®a Modification to this Agreement.
(Insert below each alternate and the conditions that must bdm r the Owner to accept the alternate.)

Item \en Conditions for Acceptance
§ 4.3 Allowances, if any, included in the CQ:

(Identify each allowance.) \

Iltem Price

§ 4.4 Unit prices, if any: Q E

(Identify the item and Q it price and quantity limitations, if any, to which the unit price will be applicable.)
Item & Units and Limitations Price per Unit ($0.00)

§4.5 Liqui leages, if any:

(Insert nd conditions for liquidated damages, if any.)
«»

§ 4.6 Other:
(Insert provisions for bonus or other incentives, if any, that might result in a change to the Contract Sum.)

«»

AIA Document A101™ — 2017. Copyright © 1915, 1918, 1925, 1937, 1951, 1958, 1961, 1963, 1967, 1974, 1977, 1987, 1991, 1997, 2007 and 2017 by
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ARTICLE5 PAYMENTS

§ 5.1 Progress Payments

§ 5.1.1 Based upon Applications for Payment submitted to the Architect by the Contractor and Certificates for Payment
issued by the Architect, the Owner shall make progress payments on account of the Contract Sum to the Contractor as
provided below and elsewhere in the Contract Documents.

§ 5.1.2 The period covered by each Application for Payment shall be one calendar month ending on the last day of the
month, or as follows:

«»

§ 5.1.3 Provided that an Application for Payment is received by the Architect not later than the « » day of'a month; the
Owner shall make payment of the amount certified to the Contractor not later than the « » day of thg,« » month. If an
Application for Payment is received by the Architect after the application date fixed above, pay: the amount
certified shall be made by the Owner not later than « » ( « » ) days after the Architect receivgs the lication for

Payment.

(Federal, state or local laws may require payment within a certain period of time.) @

§ 5.1.4 Each Application for Payment shall be based on the most recent schedule o bmitted by the Contractor
in accordance with the Contract Documents. The schedule of values shall alloc @ e entire Contract Sum among the

various portions of the Work. The schedule of values shall be prepared in s oW, and supported by such data to
substantiate its accuracy, as the Architect may require. This schedule oféa 11 be used as a basis for reviewing

the Contractor’s Applications for Payment.

§ 5.1.5 Applications for Payment shall show the percentage of con@on of each portion of the Work as of the end of
the period covered by the Application for Payment. 2

§ 5.1.6 In accordance with AIA Document A201™-2017; Conditions of the Contract for Construction, and
subject to other provisions of the Contract DocumenK ount of each progress payment shall‘be computed as

follows:
§ 5.1.6.1 The amount of each progress paym@@rst include:

.1 That portion of the Contra roperly allocable to completed Work;

.2 That portion of the Co x properly allocable to materials and equipment delivered and suitably
stored at the site for su@nt incorporation in the completed construction, or, if approved in advance
by the Owner, suijelgly std¥ed off the site at a location agreed upon in writing; and

.3 That portion of tion Change Directives that the Architect determines, in the Architect’s
professiona t, to be reasonably justified.

§ 5.1.6.2 The amount (%h progress payment shall then be reduced by:

1 Thegraggredate of any amounts previously paid by the Owner;
2 T&ount, if any, for Work that remains uncorrected and for which the Architect has previously

held a Certificate for Payment as provided in Article 9 of AIA Document A201-2017;
amount for which the Contractor does not intend to pay a Subcontractor or material supplier,
unless the Work has been performed by others the Contractor intends to pay;
For Work performed or defects discovered since the last payment application, any amount for which
the Architect may withhold payment, or nullify a Certificate of Payment in whole or in part, as provided
in Article 9 of AIA Document A201-2017; and
.5  Retainage withheld pursuant to Section 5.1.7.

§ 5.1.7 Retainage

§ 5.1.7.1 For each progress payment made prior to Substantial Completion of the Work, the Owner may withhold the
following amount, as retainage, from the payment otherwise due:

(Insert a percentage or amount to be withheld as retainage from each Application for Payment. The amount of
retainage may be limited by governing law.)

«»

AIA Document A101™ — 2017. Copyright © 1915, 1918, 1925, 1937, 1951, 1958, 1961, 1963, 1967, 1974, 1977, 1987, 1991, 1997, 2007 and 2017 by
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§ 5.1.7.1.1 The following items are not subject to retainage:
(Insert any items not subject to the withholding of retainage, such as general conditions, insurance, etc.)

«»

§ 5.1.7.2 Reduction or limitation of retainage, if any, shall be as follows:

(If the retainage established in Section 5.1.7.1 is to be modified prior to Substantial Completion of the entire Work,
including modifications for Substantial Completion of portions of the Work as provided in Section 3.3.2, insert
provisions for such modifications.)

«»

submit an Application for Payment that includes the retainage withheld from prior Applications ft ent pursuant

§ 5.1.7.3 Except as set forth in this Section 5.1.7.3, upon Substantial Completion of the Work, the E“%ntractor may
to this Section 5.1.7. The Application for Payment submitted at Substantial Completion shall#otinalslle retainage as

follows:
(Insert any other conditions for release of retainage upon Substantial Completion.) @

«» O

§ 5.1.8 If final completion of the Work is materially delayed through no fault ontractor, the Owner shall pay the
Contractor any additional amounts in accordance with Article 9 of AIA A201-2017.

§ 5.1.9 Except with the Owner’s prior approval, the Contractor sha e advance payments-to-suppliers-for
materials or equipment which have not been delivered and stored e site.

§ 5.2 Final Payment @
§ 5.2.1 Final payment, constituting the entire unpaid balan e Contract Sum, shall be made by the Owner to the
Contractor when
A the Contractor has fully performed th ract except for the Contractor’s responsibility to correct
Work as provided in Article 12 oft "‘@ Pocument A201-2017, and to satisfy other requirements, if any,

which extend beyond final pgyfiegt\nd
.2 afinal Certificate for Pay % been issued by the Architect.
§ 5.2.2 The Owner’s final payment to ntractor shall be made no later than 30 days after the issuance of the

Architect’s final Certificate for @nt, r as follows:
«» O

§ 5.3 Interest
Payments due ar%aal nder the Contract shall bear interest from the date payment is due at the rate stated below,
7

or in the absenc€tigreof, at the legal rate prevailing from time to time at the place where the Project is located.

(Insert rate @ es? agreed upon, if any.)

«»%

ARTICLE 6 DISPUTE RESOLUTION

§ 6.1 Initial Decision Maker

The Architect will serve as the Initial Decision Maker pursuant to Article 15 of AIA Document A201-2017, unless the
parties appoint below another individual, not a party to this Agreement, to serve as the Initial'Decision Maker.

(If the parties mutually agree, insert the name, address and other contact information of the Initial Decision Maker, if
other than the Architect.)

« »
« »
«»
«»
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§ 6.2 Binding Dispute Resolution

For any Claim subject to, but not resolved by, mediation pursuant to Article 15 of AIA Document A201-2017, the
method of binding dispute resolution shall be as follows:

(Check the appropriate box.)

[« »] Arbitration pursuant to Section 15.4 of AIA Document A201-2017
[« »] Litigation in a court of competent jurisdiction
[« »] Other (Specify)

«»

If the Owner and Contractor do not select a method of binding dispute resolution, or do not su e%y agree in
writing to a binding dispute resolution method other than litigation, Claims will be resolved pigdtion in a court of

competent jurisdiction. @

ARTICLE 7 TERMINATION OR SUSPENSION

§ 7.1 The Contract may be terminated by the Owner or the Contractor as providegsé ¢ 14 of ATA Document
A201-2017.

§ 7.1.1 If the Contract is terminated for the Owner’s convenience in acco %th Article 14 of AIA Document
A201-2017, then the Owner shall pay the Contractor a termination fe@l s:

(Insert the amount of, or method for determining, the fee, if any, paylitye e Contractor following a termination for
the Owner’s convenience.)

«» O

§ 7.2 The Work may be suspended by the Owner as pgoWde@'in Article 14 of AIA Document A201-2017.

ARTICLE 8 MISCELLANEOUS PROVISIONS Q
§ 8.1 Where reference is made in this Agree % o¥ provision of AIA Document A201-2017 or-another Contract
Document, the reference refers to that pro€isNus amended or supplemented by other provisions of the Contract
Documents.

§ 8.2 The Owner’s representativ;
(Name, address, email addre, her information)

c (O

«»
«»
«»
«»
«»

§ 8.3 The\Qontractor’s representative:
(Name, address, email address, and other information)

« »
« »
« »
« »
«»
«»

§ 8.4 Neither the Owner’s nor the Contractor’s representative shall be changed without ten days’ prior notice to the
other party.

AIA Document A101™ — 2017. Copyright © 1915, 1918, 1925, 1937, 1951, 1958, 1961, 1963, 1967, 1974, 1977, 1987, 1991, 1997, 2007 and 2017 by
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§ 8.5 Insurance and Bonds

§ 8.5.1 The Owner and the Contractor shall purchase and maintain insurance as set forth in AIA Document A101™-—
2017, Standard Form of Agreement Between Owner and Contractor where the basis of payment is a Stipulated Sum,
Exhibit A, Insurance and Bonds, and elsewhere in the Contract Documents.

§ 8.5.2 The Contractor shall provide bonds as set forth in AIA Document A101™-2017 Exhibit A, and elsewhere in
the Contract Documents.

§ 8.6 Notice in electronic format, pursuant to Article 1 of AIA Document A201-2017, may be given in accordance
with AIA Document E203™-2013, Building Information Modeling and Digital Data Exhibit, if completed, or as
otherwise set forth below:

(If other than in accordance with AIA Document E203-2013, insert requirements for delivering notice in electronic
format such as name, title, and email address of the recipient and whether and how the system willke required to
generate a read receipt for the transmission.) %

«» @
§ 8.7 Other provisions: O@

«»

ARTICLE9 ENUMERATION OF CONTRACT DOCUMENTS QQ
§ 9.1 This Agreement is comprised of the following documents:

AIA Document A101™-2017, Standard Form of A etween Owner-and Contractor
AIA Document A101™-2017, Exhibit A, Insuranq‘i Bonds
AIA Document A201™-2017, General Conﬂd"@ ot%he Contract for Construction

rwh=

AIA Document E203™-2013, Building Infofmaffyn Modeling and Digital Data Exhibit, dated as
indicated below:
(Insert the date of the E203-2013 inc into this Agreement.)

«» QQ

.5  Drawings

Number @\ Title Date

SectionQ Title Date Pages
7 @&ia, if any:
% umber Date Pages

Portions of Addenda relating to bidding or proposal requirements are not part of the Contract
Documents unless the bidding or proposal requirements are also enumerated in this Article-9.

.8 Other Exhibits:
(Check all boxes that apply and include appropriate information identifying the exhibit where
required.)

[« »] AIA Document E204™-2017, Sustainable Projects Exhibit, dated as indicated below:
(Insert the date of the E204-2017 incorporated into this Agreement.)

«»
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[« »] The Sustainability Plan:

Title Date Pages

[« »] Supplementary and other Conditions of the Contract:
Document Title Date Pages
.9  Other documents, if any, listed below:

(List here any additional documents that are intended to form part of the Contract Pocuments. AIA
Document A201™-2017 provides that the advertisement or invitation to bid, Ing 10))s to Bidders,

Agreement. Any-such
DJOcuments.)

proposals, are not part of the Contract Documents unless enumerated in_t
documents should be listed here only if intended to be part of the Co

Ny

«»

This Agreement entered into as of the day and year first written abov

A
OWNER (Signature) COQNTRACTOR (Signature)
VLY o VLY
(Printed name and title) \ (Printed name and title)

Q)\Q
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AIA Document A101™
Exhibit A

Insurance and Bonds

This Insurance and Bonds Exhibit is part of the Agreement, between the Owner and the
Contractor, dated the « » day of « » in the year « »
(In words, indicate day, month and year.)

for the following PROJECT:
(Name and location or address)

<«
«»

THE OWNER:
(Name, legal status and address)

<N »
«»

THE CONTRACTOR:
(Name, legal status and address)

N »
«»

TABLE OF ARTICLES
A1 GENERAL

A2 OWNER'’S INSURANCE

A3 CONTRACTOR’S IN

A4 SPECIAL TE

ARTICLEA1 G RAL
The Owner a orgactor shall purchase and maintain insurance, and provide bonds, as

set forth in t ibit. As used in this Exhibit, the term General Conditions refers to AIA
Documen 2017, General Conditions of the Contract for Construction.
ARTICLE A2 OWNER’S INSURANCE

§ A.2.1 General

Prior to commencement of the Work, the Owner shall secure the insurance, and provide
evidence of the coverage, required under this Article A.2 and, upon the Contractor’s
request, provide a copy of the property insurance policy or policies required by Section
A.2.3. The copy of the policy or policies provided shall contain all applicable conditions,

2017

ADDITIONS AND DELETIONS: The
author of this document has
added_jinformation needed for

its gLo etion. The author
m sofhave revised the
e the original AIA

nglrd form. An Additions
Deletions Report that
tes added information as
well as revisions to the
standard form text is
available from the author and
should be reviewed.

This document has important
legal consequences.
Consultation with an
attorney is encouraged with
respect to its completion or
modifications

Thisdocument is intended to
be-used in eonjunction with
AIA Document A201™-2017,
General Conditions of the
Contract for Construetion.
Article 11 of A201™-2017
contains additional
insurance provisions.

ELECTRONIC COPYING of any

portion of this AIA® Document to
another electronic file is
prohibited and constitutes a
violation of copyright laws as
set forth in the footer of this
document.

definitions, exclusions, and endorsements.

§ A.2.2 Liability Insurance
The Owner shall be responsible for purchasing and maintaining the Owner’s usual general
liability insurance.

§ A.2.3 Required Property Insurance

AIA Document A1l01™ — 2017 Exhibit A. Copyright © 2017 by The American Institute of Architects. All rights reserved. WARNING: This AIA® Document
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§ A.2.3.1 Unless this obligation is placed on the Contractor pursuant to Section A.3.3.2.1, the Owner shall purchase and
maintain, from an insurance company or insurance companies lawfully authorized to issue insurance in the jurisdiction
where the Project is located, property insurance written on a builder's risk “all-risks” completed value or equivalent
policy form and sufficient to cover the total value of the entire Project on a replacement cost basis. The Owner’s
property insurance coverage shall be no less than the amount of the initial Contract Sum, plus the value of subsequent
Modifications and labor performed and materials or equipment supplied by others. The property insurance shall be
maintained until Substantial Completion and thereafter as provided in Section A.2.3.1.3, unless otherwise provided in
the Contract Documents or otherwise agreed in writing by the parties to this Agreement. This insurance shall include
the interests of the Owner, Contractor, Subcontractors, and Sub-subcontractors in the Project as insureds. This
insurance shall include the interests of mortgagees as loss payees.

§ A.2.3.1.1 Causes of Loss. The insurance required by this Section A.2.3.1 shall provide coverage@ect physical
loss or damage, and shall not exclude the risks of fire, explosion, theft, vandalism, malicious pisghigffcollapse,

earthquake, flood, or windstorm. The insurance shall also provide coverage for ensuing los suiting damage from
error, omission, or deficiency in construction methods, design, specifications, workmans% aterials. Sub-limits,

if any, are as follows:
(Indicate below the cause of loss and any applicable sub-limit.) O
Causes of Loss Sub-Limit 2 Q

§ A.2.3.1.2 Specific Required Coverages. The insurance required by thig Sgctipn A.2.3.1 shall provide coverage for loss
or damage to falsework and other temporary structures, and to bu systems from testing and startup. The
insurance shall also cover debris removal, including demolitigg occayjoned by enforcement of any applicable legal
requirements, and reasonable compensation for the Archite@ Contractor’s services and expenses required asa
result of such insured loss, including claim preparation eXye Sub-limits, if any, are as follows:

(Indicate below type of coverage and any applicable Wy for specific required coverages.)

Coverage Qx-Limit

§ A.2.3.1.3 Unless the parties agree oth \;on Substantial Completion, the Owner shall continue the insurance
required by Section A.2.3.1 or, if nec%replace the insurance policy required under Section A.2.3.1 with property

insurance written for the total vajjg of tiNProject that shall remain in effect until expiration of the period for
correction of the Work set fort ion 12.2.2 of the General Conditions.

§ A.2.3.1.4 Deductibles a sured Retentions. If the insurance required by this Section /A.2.37is subject to
deductibles or self-ins€regeretentions, the Owner shall be responsible for all loss not covered because of such

partially pletgd portion of the Work prior to Substantial Completion shall not commence until the insurance
compa ofMpanies providing the insurance under Section A.2.3.1 have consented in writing to the continuance of
coverag Owner and the Contractor shall take no action with respect to partial occupancy or use that would cause
cancellation, lapse, or reduction of insurance, unless they agree otherwise in writing.

deductibles or reﬁn
§A23.2 Oc Use Prior to Substantial Completion. The Owner’s occupancy or use of any completed or

§ A.2.3.3 Insurance for Existing Structures

If the Work involves remodeling an existing structure or constructing an addition to an existing structure, the Owner
shall purchase and maintain, until the expiration of the period for correction of Work as set forth/in Section 12.2.2 of
the General Conditions, “all-risks” property insurance, on a replacement cost basis, protecting the existing structure
against direct physical loss or damage from the causes of loss identified in Section A.2.3.1, notwithstanding the
undertaking of the Work. The Owner shall be responsible for all co-insurance penalties.

§ A.2.4 Optional Extended Property Insurance.
The Owner shall purchase and maintain the insurance selected and described below.
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(Select the types of insurance the Owner is required to purchase and maintain by placing an X in the box(es) next to
the description(s) of selected insurance. For each type of insurance selected, indicate applicable limits of coverage or
other conditions in the fill point below the selected item.)

[« »] §A.2.4.1Loss of Use, Business Interruption, and Delay in Completion Insurance, to reimburse the Owner
for loss of use of the Owner’s property, or the inability to conduct normal operations due to a covered
cause of loss.

«»

[« »] §A.24.20rdinance or Law Insurance, for the reasonable and necessary costs to satisfi the minimum
requirements of the enforcement of any law or ordinance regulating the demoliti truction,
repair, replacement or use of the Project. @

« » @

[« »] §A.24.3Expediting Cost Insurance, for the reasonable and necess or the temporary repair of
damage to insured property, and to expedite the permanent repaf eplacement of the damaged
property.

§ 3

[« »] §A.24.4Extra Expense Insurance, to provide reimb®gtment of the reasonable and necessary excess
costs incurred during the period of restoration gerepairdf the damaged property that are over and above
the total costs that would normally have beei§{ in€ujred during the same period of time had no loss or
damage occurred.

«» \

[« »] §A.2.4.5 Civil Authority Insur, fo¥losses or costs arising from an order of a civil-authority
prohibiting access to the Pi§j provided such order is the direct result of physical damage.covered
under the required pro rance.

«»

[«»] §A246 Ing ss Insurance, for loss due to the necessary interruption of the insured’s business
s10nla

due to evention of ingress to, or egress from, the Project as a direct result of physical
damage?
»
[« .2.4.7 Soft Costs Insurance, to reimburse the Owner for costs due to the delay of completion of the

Work, arising out of physical loss or damage covered by the required property insurance:.including
construction loan fees; leasing and marketing expenses; additional fees, including those of architects,
engineers, consultants, attorneys and accountants, needed for the completion of the construction,
repairs, or reconstruction; and carrying costs such as property taxes, building permits, additional
interest on loans, realty taxes, and insurance premiums over and above normal €xpenses:

«»

§ A.2.5 Other Optional Insurance.

The Owner shall purchase and maintain the insurance selected below.

(Select the types of insurance the Owner is required to purchase and maintain by placing an X in-the-box(es)nextto
the description(s) of selected insurance.)
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[« »] §A.25.1Cyber Security Insurance for loss to the Owner due to data security and privacy breach,
including costs of investigating a potential or actual breach of confidential or private information.
(Indicate applicable limits of coverage or other conditions in the fill point below.)

«»

[« »] §A.25.2OtherInsurance
(List below any other insurance coverage to be provided by the Owner and any applicable limits.)

Coverage Limits

ARTICLE A.3 CONTRACTOR’S INSURANCE AND BONDS @

§ A.3.1 General

§ A.3.1.1 Certificates of Insurance. The Contractor shall provide certificates of insurance @ e to the Owner
evidencing compliance with the requirements in this Article A.3 at the following tim #Or to commencement of
the Work; (2) upon renewal or replacement of each required policy of insurance; on the Owner’s written
request. An additional certificate evidencing continuation of commercial liabili erage, including coverage for
completed operations, shall be submitted with the final Application for Pa t 3gd thereafter upon renewal or
replacement of such coverage until the expiration of the periods required fon A.3.2.1 and Section A.3.3.1. The
certificates will show the Owner as an additional insured on the Contragtor mercial General Liability and excess

or umbrella liability policy or policies. Q

§ A.3.1.2 Deductibles and Self-Insured Retentions. The Contragteor sha® disclose to the Owner any deductible or self-
insured retentions applicable to any insurance required to b@ded by the Contractor.

§ A.3.1.3 Additional Insured Obligations. To the fulles ermitted by law, the Contractor shall cause the
commercial general liability coverage to include ner, the Architect, and the Architect’s consultants as

additional insureds for claims caused in whole d by the Contractor’s negligent acts or omissions during the
Contractor’s operations; and (2) the Owner 8itional insured for claims caused in whole or in part by-the

Contractor’s negligent acts or omissions loss occurs during completed operations. The additional insured
coverage shall be primary and non—c% to any of the Owner’s general liability insurance policies and shall

apply to both ongoing and completed ions. To the extent commercially available, the additional insured
coverage shall be no less than thg#myrovid¥d by Insurance Services Office, Inc. (ISO) forms CG 20 10 07 04, CG 20 37
07 04, and, with respect to the @t and the Architect’s consultants, CG 20 32 07 04.

§ A.3.2.1 The Contrac all purchase and maintain the following types and limits of insurance from an insurance

company or insurg#ce coWpanies lawfully authorized to issue insurance in the jurisdiction where the Project is

located. The Co&)r shall maintain the required insurance until the expiration of the period for correction of Work
SAtion” 12.2.2 of the General Conditions, unless a different duration is stated below:

is required to maintain insurance for a duration other than the expiration of the period for

correctg@u ONWork, state the duration.)

§ A.3.2 Contractor’s R\% rance Coverage

«»

§ A.3.2.2 Commercial General Liability
§ A.3.2.2.1 Commercial General Liability insurance for the Project written on an occurrence form with policy limits of
not less than « » ($ « » ) each occurrence, « » (§ « » ) general aggregate, and « » ($ « » ) aggregate for
products-completed operations hazard, providing coverage for claims including
damages because of bodily injury, sickness or disease, including occupational sickness or disease, and
death of any person;
.2 personal injury and advertising injury;
.3 damages because of physical damage to or destruction of tangible property, including the loss of use of
such property;
4 bodily injury or property damage arising out of completed operations; and
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.5 the Contractor’s indemnity obligations under Section 3.18 of the General Conditions.

§ A.3.2.2.2 The Contractor’s Commercial General Liability policy under this Section A.3.2.2 shall not contain an
exclusion or restriction of coverage for the following:

.1 Claims by one insured against another insured, if the exclusion or restriction [is based solely on the fact

that the claimant is an insured, and there would otherwise be coverage for the claim.

.2 Claims for property damage to the Contractor’s Work arising out of the products-completed operations
hazard where the damaged Work or the Work out of which the damage arises was performed by a
Subcontractor.
Claims for bodily injury other than to employees of the insured.
4 Claims for indemnity under Section 3.18 of the General Conditions arising out of injyry to employees

%

w

of the insured.
.5 Claims or loss excluded under a prior work endorsement or other similar excl
.6 Claims or loss due to physical damage under a prior injury endorsement or i
language.
.7 Claims related to residential, multi-family, or other habitational projec@

nguage.
clusionary

ork is to be performed
on such a project.

.8 Claims related to roofing, if the Work involves roofing.

.9  Claims related to exterior insulation finish systems (EIFS), sy, stucco or similar exterior coatings
or surfaces, if the Work involves such coatings or surfaces.

A0  Claims related to earth subsidence or movement, where the

A1 Claims related to explosion, collapse and undergrou

k involves such hazards.
, where the Work involves such hazards.

§ A.3.2.3 Automobile Liability covering vehicles owned, and ggn-owhed vehicles used, by the Contractor, with policy
limits of not less than « » ($ « » ) per accident, for bodily i 1n ry ath of any person, and property damage arising-out

of the ownership, maintenance and use of those motor ve ng with any other statutorily required automobile
coverage.
§ A.3.2.4 The Contractor may achieve the requlr ts and coverage for Commercial General Tiability and

primary and excess or umbrella insuranc result in the same or greater coverage as the coverages required
under Section A.3.2.2 and A.3.2.3, ands e nt shall any excess or umbrella liability insurance provide narrower
coverage than the primary policy. Thi ] pohcy shall not require the exhaustion of the underlying limits only
through the actual payment by thgsynder¥ing insurers.

Automobile Liability through a combma‘uo‘ and excess or umbrella liability insurance, provided such

§ A.3.2.5 Workers’ Compe statutory limits.

§ A.3.2.6 Employers’ jity"with policy limits not less than « » ($ « » ) each accident, « » ($ « » ) each employee,
and « » ($ « » ) pglicy Bgni

/<
§ A3.2.7 Jon d the Longshore & Harbor Workers’ Compensation Act, as required, if the Work involves
hazards a s 'm work on or near navigable waterways, including vessels and docks

§ A.3.2.8N the Contractor is required to furnish professional services as part of the Work, the Contractor shall procure
Professional Liability insurance covering performance of the professional services, with policy limits of not less than
« » ($ « »)perclaim and « » ($ « » ) in the aggregate.

§ A.3.2.9 If the Work involves the transport, dissemination, use, or release of pollutants, the Contractor shall procure
Pollution Liability insurance, with policy limits of not less than « » ($ « » ) per claim and « » ($ « » ) in the aggregate.

§ A.3.2.10 Coverage under Sections A.3.2.8 and A.3.2.9 may be procured through a Combined Professional Liability
and Pollution Liability insurance policy, with combined policy limits of not less than « » ($ « » ) per claim and « » ($
« » ) in the aggregate.

§ A.3.2.11 Insurance for maritime liability risks associated with the operation of a vessel, if the-Work requires-such
activities, with policy limits of not less than « » ($ « » ) per claim and « » ($ « » ) in the aggregate.
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§ A.3.2.12 Insurance for the use or operation of manned or unmanned aircraft, if the Work requires such activities, with
policy limits of not less than « » ($ « » ) per claim and « » ($ « » ) in the aggregate.

§ A.3.3 Contractor’s Other Insurance Coverage

§ A.3.3.1 Insurance selected and described in this Section A.3.3 shall be purchased from an insurance company or
insurance companies lawfully authorized to issue insurance in the jurisdiction where the Project is located. The
Contractor shall maintain the required insurance until the expiration of the period for correction of Work as set forth in
Section 12.2.2 of the General Conditions, unless a different duration is stated below:

(If the Contractor is required to maintain any of the types of insurance selected below for a duration-other-than-the
expiration of the period for correction of Work, state the duration.)

«»

§ A.3.3.2 The Contractor shall purchase and maintain the following types and limits of m@e n accordance with
Section A.3.3.1.

(Select the types of insurance the Contractor is required to purchase and maintain b
to the description(s) of selected insurance. Where policy limits are provided, inc. @ '

pladging an X in the box(es) next
Fpolicy limit in the appropriate

fill point.)
[« »] §A3.3.2.1 Property insurance of the same type and scope s Eing the requirements identified in
Section A.2.3, which, if selected in this section AiQ‘ eves the Owner of the responsibility to

purchase and maintain such insurance except insu required by Section A.2.3.1.3 and Section
A.2.3.3. The Contractor shall comply with all ghligatfns of the Owner under Section A.2.3 except to
the extent provided below. The Contractor s close to the Owner the amount of any deductible,
and the Owner shall be responsible for los n the deductible. Upon request, the Contractor shall
provide the Owner with a copy of the insurance policy or policies required: The Owner shall
adjust and settle the loss with the % be the trustee of the proceeds of the property insurance in
accordance with Article 11 of th §ral Conditions unless otherwise set forth below:

(Where the Contractor’s obli N rovzde property insurance differs from the Owner s obligations
as described under Sectiong A" dicate such differences in the space below. Additionally, if a party
other than the Owner wijlbe onsible for adjusting and settling a loss with the insurer and acting as
the trustee of the proc ‘property insurance in accordance with Article 11 of the General
Conditions, lndzc he réponsible party below.)

« »

[€«»] §A3. 3 ilroad Protective Liability Insurance, with policy limits of not less than « » ($ « » ') per
&2 » ($ « » ) in the aggregate, for Work within fifty (50) feet of railroad property.
3

.3 Ashestos Abatement Liability Insurance, with policy limits of not less than « » ($ « » ) per

m and « » ($ « » ) in the aggregate, for liability arising from the encapsulation, removal, handling,
storage, transportation, and disposal of asbestos-containing materials.

[« »] §A.3.3.2.4 Insurance for physical damage to property while it is in storage and in transit to the
construction site on an “all-risks” completed value form.

[« »] §A3.3.2.5 Property insurance on an “all-risks” completed value form, covering property owned by the
Contractor and used on the Project, including scaffolding and other equipment.

[« »] §A.3.3.2.6 Other Insurance
(List below any other insurance coverage to be provided by the Contractor and any applicable limits.)

Coverage Limits
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§ A.3.4 Performance Bond and Payment Bond

The Contractor shall provide surety bonds, from a company or companies lawfully authorized to issue surety bonds in
the jurisdiction where the Project is located, as follows:

(Specify type and penal sum of bonds.)

Type Penal Sum ($0.00)
Payment Bond
Performance Bond

Payment and Performance Bonds shall be AIA Document A312™, Payment Bond and Performa fe B ond, or contain
provisions identical to AIA Document A312™, current as of the date of this Agreement.

ARTICLE A.4 SPECIAL TERMS AND CONDITIONS
Special terms and conditions that modify this Insurance and Bonds Exhibit, if any, aboll s:

«»

O
N
Q)\O

O

O&
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O’NEIL BUILDING CHILLER REPLACEMENT
MAY 2026 OMB/DFM# MC1002000958

SECTION 00 54 13
SUPPLEMENT TO AGREEMENT BETWEEN OWNER AND CONTRACTOR A101-2017

The following supplements modify the “Standard Form of Agreement Between Owner and Contractor,” AIA Document A101-2017.
Where a portion of the Standard Form of Agreement is modified or deleted by the following, the unaltered portions of the Standard Form
of Agreement shall remain in effect.

ARTICLE 3: DATE OF COMMENCEMENT AND SUBSTANTIAL COMPLETION

3.1 Delete paragraph 3.1 in its entirety and replace with the following: @%

“The date of Commencement of the Work shall be a date set fo@

issued by the Owner.” O
ARTICLE 5: PAYMENTS

5.1 PROGRESS PAYMENTS Q~
5.1.3 Delete paragraph 5.1.3 in its entirety and replag@we following:
e

“Provided that a valid Application for Paym is received by the Architect that meets all
requirements of the Contract, paym@all be made by the Owner not later than 30
i

days after the Owner receives the lication for Payment.”

otice to proceed

5.3 Insert the interest rate of “1% th not to exceed 12% per annum.”

ARTICLE 6: DISPUTE RESOLUTIO@
6.2 BINDING DISPU@ LUTION

Check the er” — and add the following sentence:

"Any available in law or in equity."
4,

TION or SUSPENSION

ARTICLE 7: 'I@
71.1.1 Déevete paragraph 7.1.1.1 in its entirety.

ARTIW% MISCELLANEOUS PROVISIONS

8.4 Delete paragraph 8.4 in its entirety and replace with the following:

“The Contractor’s representative shall not be changed without ten days written notice to the
Owner.”

END OF SECTION

DEDC, LLC SUPPLEMENT TO AGREEMENT BETWEEN OWNER AND CONTRACTOR A101-2017
24p231 005413 -1
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O’NEIL BUILDING CHILLER REPLACEMENT
MAY 2026 OMB/DFM# MC1002000958

SECTION 00 54 14
SUPPLEMENT TO A101-2017 — EXHIBIT A INSURANCE AND BONDS

The following supplements modify the “Standard Form of Agreement Between Owner and Contractor,” AIA Document A101-2017 Exhibit
A Insurance and Bonds. Where a portion of the Standard Form of Agreement is modified or deleted by the following, the unaltered
portions of the Standard Form of Agreement shall remain in effect.

ARTICLE A.2 OWNER’S INSURANCE

A2.1 General E@

Delete paragraph A.2.1 in its entirety. O

A.2.2 Liability Insurance

Delete paragraph A.2.2 in its entirety, except in the caserhool projects this paragraph shall
remain.

A23 Required Property Insurance Q

Delete paragraph A.2.3 in its entirety.

A24 Optional Extended Property Insurance %

Delete paragraph A.2.4 in its entir@
A25 Other Optional Insurance Q

Delete paragraph A.2.5 irety.

ARTICLE A.3 CONTRACT URANCE AND BONDS

A.3.1.1  Strike the la ce of the paragraph.
I

A.3.1.3 Additio&al red Obligations
I firsésentence after “coverage to include (1)” delete “(1) the Owner,”.

the remainder of the first sentence beginning at the semicolon “; and (2) the Owner” through
end of the sentence.

Delete the second sentence in its entirety.

A.3.2.2.1 Insert “$1,000,000.00” in the blank for each occurrence.
Insert “$3,000,000.00” in the blank for general aggregate.
Insert “$3,000,000.00” in the blank for aggregate for products-completed operations hazard.

A.3.2.3 Insert“$1,000,000.00” in the blank for per accident.

A.3.2.6 Insert “$500,000.00” in the blank for each accident.
Insert “$500,000.00” in the blank for each employee.
Insert “$500,000.00” in the blank for policy limit.

DEDC, LLC SUPPLEMENT TO A101-2017 — EXHIBIT A INSURANCE AND BONDS
24pP231 005414 -1
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CHILLER REPLACEMENT
OMB/DFM# MC1002000958

A3.238

A3.29

A3.2.10

A3.2.11

A3.2.12

A3.3.21

A3.3.2.2

A3.3.2.3

A3.4

Insert “$1,000,000.00” in the blank for per claim.

Insert “$3,000,000.00” in the blank for in the aggregate.

Insert “$1,000,000.00” in the blank for per claim.

Insert “$3,000,000.00” in the blank for in the aggregate.

Insert “$2,000,000.00” in the blank for per claim.

Insert “$4,000,000.00” in the blank for in the aggregate.

Strike in its entirety.

Strike in its entirety.

Delete paragraph 3.3.2.1 in its entirety
Strike in its entirety.

Insert “$1,000,000.00” in the blanks for per claim.

Insert “$3,000,000.00” in the blanks for in the aggregate.

R
S

O’NEIL BUILDING
MAY 2026

S
%
O‘b

Insert the actual contract price in both the Payme@nd and the Performance Bond Penal Sum

blanks. It must be 100% of the contract price.

Strike the last sentence in this section and with “Payment and Performance Bonds shall be
in the standard form issued by the DeI ice of Management and Budget.”

\Q\ID OF SECTION

o@b
%
<

O

SUPPLEMENT TO A101-2017 — EXHIBIT A INSURANCE AND BONDS DEDC, LLC
005414-2
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O’NEIL BUILDING CHILLER REPLACEMENT
MAY 2026 OMB/DFM# MC1002000958

SECTION 00 61 13.13
PERFORMANCE BOND

Bond Number:

KNOW ALL PERSONS BY THESE PRESENTS, that we, , as principal
(“Principal”), and ,a corporation, legally
authorized to do business in the State of Delaware, as surety (“Surety”), are held and firmly bound
unto the Office of Management and Budget (“Owner”), in the amount of p ol

&) ), to be paid to Owner, for which payment well and truly to be e do bind
ourselves, our and each and every of our heirs, executors, administrations, s @s and assigns,
jointly and severally, for and in the whole, firmly by these presents.

Sealed with our seals and dated this day of P

QX if Principal, who has been
N

0. MC1002000958 dated the

NOW THE CONDITION OF THIS OBLIGATION IS SU
awarded by Owner that certain contract known as Cqntr

day of ,20__ (the “Contract’; ioh Contract is incorporated herein by
reference, shall well and truly provide and furnish all matials, appliances and tools and perform all
the work required under and pursuant to the termsgng\conditions of the Contract and the Contract
Documents (as defined in the Contract) or any s or modifications thereto made as therein
provided, shall make good and reimburse O ficient funds to pay the costs of completing the
Contract that Owner may sustain by reas y failure or default on the part of Principal, and
shall also indemnify and save harmless from all costs, damages and expenses arising out of
or by reason of the performance of t ntract and for as long as provided by the Contract; then
e and remain in full force and effect.

this obligation shall be void, Oth%
Surety, for value received, Meby Stipulates and agrees, if requested to do so by Owner, to fully
perform and complete oTk to be performed under the Contract pursuant to the terms,
conditions and coven cof, if for any cause Principal fails or neglects to so fully perform and
complete such work&

Surety, for valtic\gceived, for itself and its successors and assigns, hereby stipulates and agrees that

the obligati Surety and its bond shall be in no way impaired or affected by any extension of
time, mo on, omission, addition or change in or to the Contract or the work to be performed
thereund®r, Or by any payment thereunder before the time required therein, or by any waiver of any

provisions thereof, or by any assignment, subletting or other transfer thereof or of any work to be
performed or any monies due or to become due thereunder; and Surety hereby waives notice of any
and all such extensions, modifications, omissions, additions, changes, payments, waivers,
assignments, subcontracts and transfers and hereby expressly stipulates and agrees that any and all
things done and omitted to be done by and in relation to assignees, subcontractors, and other
transferees shall have the same effect as to Surety as though done or omitted to be done by or in
relation to Principal.

Surety hereby stipulates and agrees that no modifications, omissions or additions in or to the terms
of the Contract shall in any way whatsoever affect the obligation of Surety and its bond.

DEDC, LLC PERFORMANCE BOND
24P231 006113.13-1
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CHILLER REPLACEMENT O’NEIL BUILDING
OMB/DFM# MC1002000958 MAY 2026

Any proceeding, legal or equitable, under this Bond may be brought in any court of competent
jurisdiction in the State of Delaware. Notices to Surety or Contractor may be mailed or delivered
to them at their respective addresses shown below.

IN WITNESS WHEREOF, Principal and Surety have hereunto set their hand and seals, and such
of them as are corporations have caused their corporate seal to be hereto affixed and these presents
to be signed by their duly authorized officers, the day and year first above written.

PRINCIPAL @
RY%

Name:

Witness or Attest: Address: O

By: /\Q (SEAL)

Name: Name: Y“
Title: 0
(Corporate Seal) Q

Witness or Attest: Address: o

By: (SEAL)
Name: Name:

Title:
(Corporate S&O
& END OF SECTION

O

PERFORMANCE BOND DEDC, LLC
006113.13-2 24P231
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O’NEIL BUILDING CHILLER REPLACEMENT
MAY 2026 OMB/DFM# MC1002000958

SECTION 00 61 13.16

PAYMENT BOND
Bond Number:

KNOW ALL PERSONS BY THESE PRESENTS, that we, =~ , as principal
(“Principal”), and , a c jon, legally
authorized to do business in the State of Delaware, as surety (“Surety”), are h€lgaffd firmly bound
unto the Office of Management and Budget (“Owner”), in the amount @.

($ ), to be paid to Owner, for which payment well and t Qe made, we do bind
ourselves, our and each and every of our heirs, executors, administrat successors and assigns,
jointly and severally, for and in the whole firmly by these presents.Q

Sealed with our seals and dated this day of\\)qv ,20 .

NOW THE CONDITION OF THIS OBLIGATION IQUCH, that if Principal, who has been
awarded by Owner that certain contract known as trac® No. MC1002000958 dated the

day of , 20 (the “Contract”), ontract is incorporated herein by reference,
shall well and truly pay all and every person ing materials or performing labor or service in
and about the performance of the work Contract, all and every sums of money due him,

her, them or any of them, for all such 14 als, labor and service for which Principal is liable,
shall make good and reimburse Ow WCient funds to pay such costs in the completion of the
Contract as Owner may sustain byNe of any failure or default on the part of Principal, and
shall also indemnify and save h@Owner from all costs, damages and expenses arising out of

or by reason of the performangce o¥Wfhe Contract and for as long as provided by the Contract; then
this obligation shall be Voi@wise to be and remain in full force and effect.

Surety, for value re VQOr itself and its successors and assigns, hereby stipulates and agrees that
the obligation of Su and its bond shall be in no way impaired or affected by any extension of
time, modiﬁc&omlssion, addition or change in or to the Contract or the work to be performed
thereunder, ahy payment thereunder before the time required therein, or by any waiver of any
provision @f, or by any assignment, subletting or other transfer thereof or of any work to be
perforr%any monies due or to become due thereunder; and Surety hereby waives notice of any
and all Juch extensions, modifications, omissions, additions, changes, payments, waivers,
assignments, subcontracts and transfers and hereby expressly stipulates and agrees that any and all
things done and omitted to be done by and in relation to assignees, subcontractors, and other

transferees shall have the same effect as to Surety as though done or omitted to be done by or in
relation to Principal.

Surety hereby stipulates and agrees that no modifications, omission or additions in or to the terms
of the Contract shall in any way whatsoever affect the obligation of Surety and its bond.

DEDC, LLC PAYMENT BOND
24P231 006113.16 -1
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CHILLER REPLACEMENT O’NEIL BUILDING
OMB/DFM# MC1002000958 MAY 2026

Any proceeding, legal or equitable, under this Bond may be brought in any court of competent
jurisdiction in the State of Delaware. Notices to Surety or Contractor may be mailed or delivered
to them at their respective addresses shown below.

IN WITNESS WHEREOQOF, Principal and Surety have hereunto set their hand and seals, and such

of them as are corporations have caused their corporate seal to be hereto affixed and these presents
to be signed by their duly authorized officers, the day and year first above written.

PRINCIPAL @
RY%

Name:

Witness or Attest: Address: O

By: ‘Q~ (SEAL)
Name: Name: \)
Title: Q

(Corporate Seal)
\&?% Y

\Q Name:
Witness or Attest: Address: Qv)

, Q By: (SEAL)
Name: Q Name:
& Title:

(Cox@ﬁe eal)

END OF SECTION

PAYMENT BOND DEDC, LLC
006113.16-2 24P231
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O’NEIL BUILDING CHILLER REPLACEMENT
MAY 2026 OMB/DFM# MC1002000958

SECTION 00 62 76
APPLICATION AND CERTIFICATE FOR PAYMENT @

The Application and Certificate for Payment are as stated in the Al gn Institute of Architects Document
AlA G702 & AIA G703 (1992 version) entitled A i
project manual as if herein written in full. A draft sample has included for reference.

oot
X

N4
<

O

DEDC, LLC APPLICATION AND CERTIFICATE FOR PAYMENT
24P231 006276 -1
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OMB/DFM# MC1002000958 MAY 2026

S
&
O(O

R
RC
Q\
Q)\Q
X
4
A

O

APPLICATION AND CERTIFICATE FOR PAYMENT DEDC, LLC
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AIA Document G702~

Application and Certificate for Payment

1992

TO OWNER: State of Delaware PROJECT:
FROM VIA DEDC, LLC
CONTRACTOR: ARCHITECT: 315 S. Chapel Street

Newark, DE 19711

APPLICATION NO: 001 Distribution to:

PERIOD TO: OWNER: [X]

CONTRACT FOR: ARCHITECT: []

CONTRACT DATE: CONTRACTOR: |z
PROJECT NOS: / /

FIELD: [(J

OTHER: []

CONTRACTOR'S APPLICATION FOR PAYMENT

Application is made for payment, as shown below, in connection with the Contract.
Continuation Sheet, AIA Document G703, is attached.

The undersigned Contractor certifies that to the best of the Contractor's knowledge, information
and belief the k_covered by this Application for Payment has been completed in accordance
with the Coptr uments, that all amounts have been paid by the Contractor for Work for
which preyfOug Cesfticates for Payment were issued and payments received from the Owner, and

Date:

1. ORIGINAL CONTRACT SUM ......coviiimmsmsmsessssssssssessssssssssssssssessssssssssssesssns $ 0.00
2. Net change by Change Orders .........ccoomnmmnssnesesssssnesssssssssssessssesens $ 0.00
3. CONTRACT SUM TO DATE (Line 1 £ 2) .c.covvuriereieininniieneieeerereeieieieeeens $ 0.00
4. TOTAL COMPLETED & STORED TO DATE (Column G on G703) ............... $ 0.00Q
5. RETAINAGE:
a 0 % of Completed Work Q
(Column D + E on G703) $ 0.00
b. 0 % of Stored Material 0
(Column F on G703) $ 6Q)

that cu; ypent shown herein is now due.
com@m

County of:

Subscribed and sworn to before
me this day of

Notary Public:
My Commission expires:

Total Retainage (Lines 5a + 5b or Total in Column I of G703)................ 0.00
6. TOTAL EARNED LESS RETAINAGE ..........cccooeiniiiienececeeeee .. 0.00

(Line 4 Less Line 5 Total)

ARCHITECT'S CERTIFICATE FOR PAYMENT

In accordance with the Contract Documents, based on on-site observations and the data comprising
this application, the Architect certifies to the Owner that to the best of the Architect's knowledge,
information and belief the Work has progressed as indicated, the-quality-of the-Work-is-in
accordance with the Contract Documents, and the Contractor is entitled to payment of the

$-0.00
(Attach explanation if amount certified differs from the amount applied. Initial all figures-on this

Application and on the Continuation Sheet that are changed to conform'with the amount certified.)

Date:

This Certificate is not negotiable. The AMOUNT CERTIFIED is payable only to the Contractor
named herein. Issuance, payment and acceptance of payment are without prejudice to any rights of

7. LESS PREVIOUS CERTIFICATES FOR PAYMENT \ ..... $ 0.00
(Line 6 from prior Certificate)
8. CURRENT PAYMENT DUE ....coovvrrreermersressnssnssnssasesssesssyg®gs Nasdiesseeesens s 0.000 AMOUNT CERTIFIED.
9. BALANCE TO FINISH, INCLUDING RETAINAGE AMOUNT CERTIFIED ........ccccvvoveeermmmnneeeeeemncneseeesssaeeensseesssseseneneeess
(Line 3 less Line 6) \ $ 0.00
CHANGE ORDER SUMMARY Pa ADDITIONS DEDUCTIONS ARCHITECT:
Total changes approved in previous mont er |$ 0.00[$ 0.00f By:
Total approved this Month $ 0.00$ 0.00
, & JOTALS |[$ 0.00[$ 0.00)
INET CHANGES by Change Or $ 0.00]  the Owner or Contractor under this Contract

&

&

Qopyright © 1953,

1963, 1965,
be prosecuted to
not for resale.
User Notes:

AIA Document G702™ - 1978 and 1992 by The American Institute of Architects.
Copyright Law a ational Treaties. Unauthorized reproduction or distribution of this AIA® Document, or any portion of it, may result in severe civil and criminal penalties, and will
maximum extent possible under the law. This draft was produced by AIA software at 11:12:05 on 07/30/2007 under Order No.1000308784_1 which expires on 6/26/2008,

All rights reserved. WARNING: This AIA® Document is protected by U.S.
and is

(2921373158)
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Continuation Sheet

AIA Document G703™

1992

AIA Document G702, APPLICATION AND CERTIFICATION FOR PAYMENT,
containing Contractor's signed certification is attached.

In tabulations below, amounts are stated to the nearest dollar.
Use Column I on Contracts where variable retainage for line items may apply.

APPLICATION NO: 001
APPLICATION DATE: --/--/--

PERIOD TO:

ARCHITECT'S PROJECT NO: N/A

A B C D E F G H I
WORK COMPLETED TOTAL
MATERIALS
ITEM SCHEDULED FROM PRESENTLY COMPLETED o, BALANCE TO | RETAINAGE
NO DESCRIPTION OF WORK VALUE PREVIOUS THIS PERIOD |STORED (NOT AND STORED G+ 0) FINISH (IF VARIABLE
' APPLICATION INDO TO DATE (C-G) RATE)
(D+E) 4 (D+E+F)
/
GRAND TOTAL $ 0.00 $ 0.00 $ 0.00 (/\ ; 0.00 $ 0.00 0.00 % $ 0.00 $ 0.00

&
AIA Document G703™ - Qopyright © 1963, 1965, 1966, 1967,1970, 1978, 1983 and 1992 by The American Institute of Architects.
hght Law and International Treaties. Unauthorized reproduction or distribution of this AIA®

protected by U.
penalties, and wi
6/26/2008, and is n for resale.

User Notes:

All rights reserved.
Document, or any portion of it, may result in severe civil and criminal
be prosecuted to the maximum extent possible under the law. This draft was produced by AIA software at 11:12:39 on 07/30/2007 under Order No.1000308784_1 which expires on

WARNING: This AIA®

Document is

(1806050457)
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O’NEIL BUILDING CHILLER REPLACEMENT
MAY 2026 OMB/DFM# MC1002000958

ALLOWANCE AUTHORIZATION

Project:

Architect: Project No.

Contractor: @
AAA No.: Initiation Date’g@
The Allowance is allocated as follows: O

Q.E

Total original Contract Allowance was: $
Amount of Contract Allowance Access previously authorlzed $
Adjusted Contract Allowance prior to this authorization is: $
The amount of available Allowance will Decrease by this . uthorlzatlon $
The remaining Contract Allowance, after this Access A tlon will be: $
Recommended by: @\
Architect
By (Signature): Fa\ 2
Date: .4 v)
Accepted by: & Approved by:
Contractor O Owner
By (Signature): % By (Signature):
Date: Date:

DEDC, LLC ALLOWANCE AUTHORIZATION

24P231 006373 -1
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O’NEIL BUILDING
MAY 2026

CHILLER REPLACEMENT
OMB/DFM# MC1002000958

CLOSEOUT FORMS

The Contract Closeout Forms to be used for this Contract are listed below. Draft samples of the AIA forms
indicated have been included for reference.

0065 16
0065 19.13
0065 19.16

0065 19.19

<

O

DEDC, LLC
24P231

Certificate of Substantial Completion Form (AIA%-ZOW)

Affidavit of Payment of Debts and Claims Form 6%06-1994)

Affidavit of Release of Liens Form O (AIA G706A-1994)

Consent of Surety to Final Pay@@ﬂ? (AIA G707-1994)

END\ ION
Q
2

X

CLOSEOUT FORMS
006500 -1
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CLOSEOUT FORMS DEDC, LLC
006500-2 24P231


bkrinsky
Text Box
NOT FOR BIDDING PURPOSES 


AIA Document G704~ - 2017

Certificate of Substantial Completion

PROJECT: (name and address) CONTRACT INFORMATION: CERTIFICATE INFORMATION:
testing Contract For: General Construction Certificate Number:

Date: Date:
OWNER: (name and address) ARCHITECT: (name and address) CONTRACTOR: (name and address)
The Work identified below has been reviewed and found, to the Architect’s best knowledge, informatio af, to be
substantially complete. Substantial Completion is the stage in the progress of the Work when the Worl esjgnated portion is
sufficiently complete in accordance with the Contract Documents so that the Owner can occupy orgtilj Work for its
intended use. The date of Substantial Completion of the Project or portion designated below is ¢ eftablished by this
Certificate.
(Identify the Work, or portion thereof, that is substantially complete.) Q

ARCHITECT (Firm Name) SIGNATURE PRINTED NAMEAN DATE OF SUBSTANTIAL COMPLETION

WARRANTIES

The date of Substantial Completion of the Project or portion designated aboWg is also the date of commencement of applicable
warranties required by the Contract Documents, except as stated bglo

(Identify warranties that do not commence on the date of Substagt®& Cghnpletion, if any, and indicate their date of
commencement.)

WORK TO BE COMPLETED OR CORRECTED Q
Lt

A list of items to be completed or corrected is at] 0, or transmitted as agreed upon by the parties, and-identified as
follows:

(Identify the list of Work to be completed %N )

The failure to include any items o ist does not alter the responsibility of the Contractor to complete all Work in accordance
with the Contract Documents. LlalgsSMotherwise agreed to in writing, the date of commencement of warranties for items on the
attached list will be the date c of the final Certificate of Payment or the date of final payment, whichever occurs first.
The Contractor will compj€te Sggafrect the Work on the list of items attached hereto within ( ).days from the above
date of Substantial Comp¥gi#n.

Cost estimate of @) be completed or corrected: $

The respo 'f the Owner and Contractor for security, maintenance, heat, utilities, damage to the Work, insurance, and
other it 1jntitied below shall be as follows:
(Note: er's and Contractor’s legal and insurance counsel should review insurance requirements and coverage.)

The Owner and Contractor hereby accept the responsibilities assigned to them in this Certificate of Substantial Completion:

CONTRACTOR (Firm SIGNATURE PRINTED NAME AND TITLE DATE
Name)
OWNER (Firm Name) SIGNATURE PRINTED NAME AND TITLE DATE

AIA Document G704™ - 2017. Copyright © 1963, 1978, 1992, 2000 and 2017 by The American Institute of Architects. All rights reserved.
WARNING: This AIA® Document is protected by U.S. Copyright Law and International Treaties. Unauthorized reproduction or distribution of
this AIA® Document, or any portion of it, may result in severe civil and criminal penalties, and will be prosecuted to the maximum extent
possible under the law. This draft was produced by AIA software at 10:47:58 ET on 06/24/2019 under Order No. 5521013211 which expires on
07/19/2019, and is not for resale.

User Notes: (3B9ADA4A)
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AlA-G704-2017 DEDC, LLC
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AIA Document G706™ — 1994

Contractor's Affidavit of Payment of Debts and Claims

PROJECT: (Name and address) ARCHITECT’S PROJECT NUMBER: OWNER: []
testing ARCHITECT: ]
CONTRACT FOR: General Construction CONTRACTOR: []

TO OWNER: (Name and address) CONTRACT DATED: SURETY: ]
OTHER: []

STATE OF: @

COUNTY OF: @

The undersigned hereby certifies that, except as listed below, payment has been made g 101l ghd all obligations have
otherwise been satisfied for all materials and equipment furnished, for all work, labd § services performed, and
for all known indebtedness and claims against the Contractor for damages arisi anner in connection with

the performance of the Contract referenced above for which the Owner or O property might in any way be
held responsible or encumbered.

EXCEPTIONS: 0

SUPPORTING DOCUMENTS ATTACHED HERETO: OgRACTOR: (Name and laddress)
1. Consent of Surety to Final Payment. Whenever

Surety is involved, Consent of Surety is

required. AIA Document G707, Consent o\

Surety, may be used for this purpose
Indicate Attachment [] Yes

The following supporting documents g
hereto if required by the Owner:

BY:

e attached (Signature of authorized representative)

1. Contractor's Releas' € arver of Liens, (Printed name and title)

conditional upon feceif¥ of final payment.

2, Separate Rel&% or Waivers of Liens from Subscribed and sworn to before me on this date:
Subcongéictors afid material and equipment
suppligrs, \the extent required by the Owner,
acied by a list thereof.
Notary Public:
3. actor's Affidavit of Release of Liens (AIA My Commission Expires:
cument G706A).

AIA Document G706™ - 1994. Copyright © 1970 and 1994 by The American Institute of Architects. All rights reserved. WARNING: This AIA®
Document is protected by U.S. Copyright Law and International Treaties. Unauthorized reproduction or distribution of this AIA® Document,
or any portion of it, may result in severe civil and criminal penalties, and will be prosecuted to the maximum extent possible under the
law. This draft was produced by AIA software at 10:49:23 ET on 06/24/2019 under Order No. 5521013211 which expires on 07/19/2019, and is
not for resale.

User Notes: (3B9ADAS53)
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AIA Document G706A™ — 1994

Contractor's Affidavit of Release of Liens

PROJECT: (Name and address) ARCHITECT’S PROJECT NUMBER: OWNER: []

testing .
CONTRACT FOR: General ARCHITECT: []
Construction CONTRACTOR: []

TO OWNER: (Name and address) CONTRACT DATED: SURETY: []

[
) G‘) OTHER

%J
STATE OF: @
COUNTY OF:
The undersigned hereby certifies that to the best of the undersigned's knowledg@ormation and belief, except as
listed below, the Releases or Waivers of Lien attached hereto include the ctyr, all Subcontractors;-all-suppliers
of materials and equipment, and all performers of Work, labor or service e or may have liens or
encumbrances or the right to assert liens or encumbrances against anyqprop of the Owner arising in any manner
out of the performance of the Contract referenced above. Q

EXCEPTIONS:

SUPPORTING DOCUMENTS ATTACHED HERE@ CONTRACTOR: (Name and address)

1. Contractor's Release or Waiver of Liens
conditional upon receipt of final paym@

2, Separate Releases or Waivers of§d om BY:
Subcontractors and material ZAdegWpment (Signature of authorized
suppliers, to the extent requir® @ the Owner, representative)

Subscribed and sworn to before me on this date:

& Notary Public:
O My Commission Expires:

accompanied by a list of.
: (Printed name and title)

AIA Document G706A™ - 1994. Copyright © 1982 and 1994 by The American Institute of Architects. All rights reserved. WARNING: This AIA®
Document is protected by U.S. Copyright Law and International Treaties. Unauthorized reproduction or distribution of this AIA® Document,
or any portion of it, may result in severe civil and criminal penalties, and will be prosecuted to the maximum extent possible under the
law. This draft was produced by AIA software at 10:49:42 ET on 06/24/2019 under Order No. 5521013211 which expires on 07/19/2019, and is
not for resale.

User Notes: (3B9ADAGS
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AIA Document G707 - 1994

Consent Of Surety to Final Payment

PROJECT: (Name and address) ARCHITECT’S PROJECT NUMBER: OWNER: []

testing .
CONTRACT FOR: General Construction ARCHITECT: []
CONTRACTOR: []

SURETY: []

OTHER: []
CH

TO OWNER: (Name and address) CONTRACT DATED:

In accordance with the provisions of the Contract between the Owner and the Contractor as indica%@

above, the
(Insert name and address of Surety) O

Q - , SURETY,
on bond of

(Insert name and address of Contractor) Q

shall not relieve the Surety of any of its obligations to

\ , OWNER,
as set forth in said Surety's bond.

IN WITNESS WHEREOFQt y has hereunto set its hand on this date:

O , CONTRACTOR,
hereby approves of the final payment to the Contractor, an& at final payment to the Contractor

(Insert name and address of Owner)

(Insert in writing the m llowed by the numeric date and year.)

O& (Surety)

(Signature of authorized representative)

Attest:
(Seal): (Printed name and title)

AIA Document G707™ - 1994. Copyright © 1982 and 1994 by The American Institute of Architects. All rights reserved. WARNING: This AIA®
Document is protected by U.S. Copyright Law and International Treaties. Unauthorized reproduction or distribution of this AIA® Document,
or any portion of it, may result in severe civil and criminal penalties, and will be prosecuted to the maximum extent possible under the
law. This draft was produced by AIA software at 10:50:04 ET on 06/24/2019 under Order No. 5521013211 which expires on 07/19/2019, and is
not for resale.

User Notes: (3B9ADA4B)
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O’NEIL BUILDING CHILLER REPLACEMENT
MAY 2026 OMB/DFM# MC1002000958

SECTION 00 72 13
GENERAL CONDITIONS TO THE CONTRACT FOR CONSTRUCTION A201-2017

The General Conditions of this Contract are as stated in the American InstitWtects Document AlA

A201 (2017 Edition) entitled General Conditions of the Contract for Cofistrugtion as revised by the
Supplementary General Conditions (00 73 13) and is part of this project mQMherein written in full.

Q
N
OQ

ECTION
DEDC, LLC GENERAL CONDITIONS TO THE CONTRACT FOR CONSTRUCTION A201-2017

24P231 007213 -1
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AIA Document A201™ — 2017

General Conditions of the Contract for Construction

for the following PROJECT:
(Name and location or address)

«testingy
«» ADDITIONS AND DELETIONS: The
author of this document has
added_jinformation needed for
THE OWNER: its gLo etion. The author
(Name, legal status and address) m so)have revised the
e the original AIA
& D » nglrd form. An Additions
Deletions Report that
«» tes added information as
well as revisions to the
THE ARCHITECT: standard form text is

available from the author and

(Name, legal status and address) [hould be reviewed

This document has important

LN »
legal consequences.

«» Consultation with an
attorney is encouraged with
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GENERAL PROVISIONS
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11.3

Li ons of Time

2,25,3.2.2,3.10,3.11, 3.12.5,3.15.1,4.2.7,

1.
@ 53,54.1,624,73,74,82,9.2,9.3.1,9.3.3;
.1,9.5,9.6,9.7,9.8,9.9,9.10, 12.2, 134, 14, 15,

15.1.2,15.1.3, 15.1.5

Materials, Hazardous

10.2.4,10.3

Materials, Labor, Equipment and
1.1.3,1.1.6,3.4.1,3.5,3.8.2,3.8.3,3.12,:3.13, 3.15.1,
52.1,6.2.1,7.34,9.3.2,9.3.3,9.5.1.3,9.10.2,
10.2.1.2,10.2.4,14.2.1.1, 14.2.1.2

Means, Methods, Techniques, Sequences and
Procedures of Construction
3.3.1,3.12.10,4.2.2,4.2.7,9.42

Mechanic’s Lien
2.1.2,9.3.1,9.3.3,9.6.8,9.10.2,9.10.4, 15.2.8
Mediation

8.3.1,15.1.3.2,15.2.1,15.2.5, 15.2.6, 15.3, 15 4.1,
15.4.1.1

Minor Changes in the Work
1.1.1,3.4.2,3.12.8,4.2.8,7.1,7.4
MISCELLANEOQOUS PROVISIONS

13

Modifications, Definition of

1.1.1

Modifications to the Contract
1.1.1,1.1.2,2.5,3.11,4.1.2,4.2.1,5.2.3,7,8.3.1,9.7,
10.3.2

Mutual Responsibility

6.2

Nonconforming Work, Acceptance of
9.6.6,9.9.3,12.3
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Nonconforming Work, Rejection and Correction of
2.4,2.5,3.5,42.6,62.4,9.5.1,9.8.2,9.9.3,9.10.4,
12.2

Notice
1.6,1.6.1,1.6.2,2.1.2,2.2.2.,2.2.3,2.2.4,2.5,3.2.4,
3.3.1,3.7.4,3.7.5,3.9.2,3.12.9, 3.12.10, 5.2.1, 7.4,
8.2.29.6.8,9.7,9.10.1, 10.2.8, 10.3.2, 11.5, 12.2.2.1,
13.4.1,13.4.2,14.1,14.2.2,14.4.2,15.1.3, 15.1.5,
15.1.6,15.4.1

Notice of Cancellation or Expiration of Insurance
11.14,11.23

Notice of Claims

1.6.2,2.1.2,3.7.4,9.6.8,10.2.8, 15.1.3, 15.1.5, 15.1.6,
15.2.8,15.3.2,15.4.1

Notice of Testing and Inspections

13.4.1,13.4.2

Observations, Contractor’s

3.2,3.7.4

Occupancy

2.3.1,9.6.6,9.8

Orders, Written
1.1.1,2.4,39.2,7,82.2,11.5,12.1,12.2.2.1, 13.4.2,
14.3.1

OWNER

2

Owner, Definition of

2.1.1

Owner, Evidence of Financial Arrangements
2.2,13.2.2,14.1.1.4

Owner, Information and Services Required of tk
2.1.2,2.2,2.3,3.2.2,3.12.10,6.1.3,6.1.4, 6.2.5,
9.6.1,9.6.4,9.9.2,9.10.3,103.3,11.2,13.4 N,
14.1.14,14.1.4,15.1.4 0

Owner’s Authority \

1.5,2.1.1,2.3.32.4,2.5,3.4.2,3.8.1, ,3.14.2,
4.1.2,42.4,429,52.1,52.4,5/ml,6.1¥%.3,7.2.1,
7.3.1,8.2.2,83.1,93.2,9.5.1, 9.1,9.10.2,

10.3.2,11.4,11.5,12.2.2, 2,143,144,
15.2.7 Q

Owner’s Insurance

Owner’s g Carry Out the Work

[
0

11.2
Owner’s Relatiﬁwith Subcontractors
1.1.2,5.2, 5 9%.4,9.10.2,14.2.2

ight to Clean Up

Owner’s Right to Perform Construction and to
Award Separate Contracts

6.1

Owner’s Right to Stop the Work

2.4

Owner’s Right to Suspend the Work

14.3

Owner’s Right to Terminate the Contract
14.2,14.4

Ownership and Use of Drawings, Specifications
and Other Instruments of Service

1.1.1,1.1.6, 1.1.7,1.5,2.3.6,3.2.2,3.11, 3.17,4.2.12,
53

Partial Occupancy or Use

9.6.6,9.9

Patching, Cutting and

3.14,6.2.5

Patents

3.17

Payment, Applications for

4.2.5,739,9.2,9.3,9.4,9.5,9.63,9.7,9.8.5,9:10.1,
142.3,14.2.4,14.4.3
Payment, Certificates for %
4.2.5,429,9.3.3,94,9.5,9.0M, 9.66¢9.7,9.10.1,
9.103,14.1.1.3,14.24

Payment, Failure of %

9.5.1.3,9.7,9.10.2, 1 4af.3,14.2.1.2
Payment, Final Q

4.2.1,429,9.1 3,14.2.4,14.43

Payment B formance Bond and

7.3.44,9 %&3 11.1.2

Payments, ress

9.3, 84,9.10.3,14.2.3,.15.1.4

P;QENTS AND COMPLETION

PCB

10.3.1

Performance Bond and Payment-Bond
7.3.44,9.6.7,9.10.3,11.1.2

Permits, Fees, Notices and Compliance with Laws
2.3.1,3.7,3.13,7.3.4.4,10.2.2

PERSONS AND PROPERTY, PROTECTION OF
10

Polychlorinated Biphenyl

10.3.1

Product Data, Definition of!

3.12.2

Product Data and Samples, Shop Drawings
3.11,3.12,4.2.7

Progress and Completion
4.2.2,82,98,99.1,14.1.4,15.1.4

Progress Payments
9.3,9.6,9.8.5,9.103,14.23,15.14

Project, Definition of

1.14

Project Representatives

4.2.10

Property Insurance

10.2.5,11.2

Proposal Requirements

1.1.1

PROTECTION OF PERSONS AND PROPERTY
10

@ments to Subcontractors
? 2,9.5.1.3,9.6.2,9.6.3,9.6.4,9.6.7,14.271.2
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Regulations and Laws
1.5,2.3.2,3.2.3,3.6,3.7,3.12.10, 3.13, 9.6.4,9.9.1,
10.2.2,13.1,13.3,13.4.1,13.4.2,13.5,14,15.2.8,15.4
Rejection of Work

4.2.6,12.2.1

Releases and Waivers of Liens

9.3.1,9.10.2

Representations
3.2.1,3.5,3.12.6,8.2.1,9.3.3,9.4.2,9.5.1,9.10.1
Representatives

2.1.1,3.1.1,3.9,4.1.1,4.2.10, 13.2.1

Responsibility for Those Performing the Work
3.3.2,3.18,4.2.2,42.3,5.3,6.1.3,6.2,6.3,9.5.1, 10
Retainage

9.3.1,9.6.2,9.8.5,9.9.1,9.10.2,9.10.3

Review of Contract Documents and Field
Conditions by Contractor

3.2,3.12.7,6.1.3

Review of Contractor’s Submittals by Owner and
Architect
3.10.1,3.10.2,3.11,3.12,4.2,5.2,6.1.3,9.2,9.8.2
Review of Shop Drawings, Product Data and Samples
by Contractor

3.12

Rights and Remedies
1.1.2,2.4,2.5,3.5,3.7.4,3.152,4.2.6,5.3,5.4,6.1,
6.3,7.3.1,8.3,9.5.1,9.7,10.2.5, 10.3, 12.2.1, 12.2.2,

12.2.4,13.3, 14,154
Royalties, Patents and Copyrights \

3.17
Rules and Notices for Arbitration
3.3.1,4.2.2,4.2.7,53,10.1, 10. 4 t
Samples, Definition of
3.12.3

15.4.1

10.2,10.4

Samples, Shop Drawings\Progluct Data and
l&ments and

Safety of Persons and Property
Safety Precautions and Programs
3.11,3.12,4.2.7

Samples at the Sige,

3.11 &

Schedule of, es

9.2,9.3.1

Sched nstruction
3.10,3.1%1, 3.12.2, 6.1.3, 15.1.6.2

Separate Contracts and Contractors
1.1.4,3.12.5,3.14.2,4.2.4,4.2.7,6,8.3.1, 12.1.2
Separate Contractors, Definition of

6.1.1

Shop Drawings, Definition of

3.12.1

Shop Drawings, Product Data and Samples
3.11,3.12,4.2.7

Site, Use of

3.13,6.1.1,6.2.1

Site Inspections
3.2.2,3.3.3,3.7.1,3.7.4,4.2,99.2,9.4.2,9.10.1, 13.4

Site Visits, Architect’s
3.74,422,429,942,9.5.1,9.9.2,9.10.1, 13.4
Special Inspections and Testing
42.6,122.1,13.4

Specifications, Definition of

1.1.6

Specifications

1.1.1,1.1.6,1.2.2, 1.5, 3.12.10, 3.17, 4.2.14
Statute of Limitations
15.1.2,15.4.1.1
Stopping the Work
2.2.2,2.4,9.7,10.3, 14.1
Stored Materials

6.2.1,9.3.2,10.2.1.2,10.2.4 @@

Subcontractor, Definition of

5.1.1

SUBCONTRACTORS

Subcontractors ,

1.2.2,3.3.2,3.1 1374.2.3,52.3,5.3,5.4,9.3.1.2,
9.6.7

Subcontr,

Qﬁelatlons
535@ 9.6,9.10,10.2.1, 14.1, 14.2.1

9

Sub
3. \Qll 3.12,4.2.7,5.2.1,5.2.3,7.3.4,9.2,9.3,9.8
10.2,9.10.3

>

mittal Schedule

@62 3.12.5,4.2.7

Subrogation, Waivers of

6.1.1,11.3

Substances, Hazardous

10.3

Substantial Completion
429,8.1.1,8.1.3,8.2.3,9.4.2,9.8,9.9.1,9.10.3;-12.2,
15.1.2

Substantial Completion, Definition of

9.8.1

Substitution of Subcontractors

523,524

Substitution of Architect

233

Substitutions of Materials

342,35,7.3.8

Sub-subcontractor, Definition of

5.1.2

Subsurface Conditions

3.74

Successors and Assigns

13.2

Superintendent

3.9,10.2.6

Supervision and Construction Procedures
1.2.2,3.3,3.4,3.12.10,4.2.2,4.2.7,6.1.3,6.2.4,7.1.3,
7.34,82,83.1,94.2,10, 12, 14, 15.1.4

Suppliers
1.5,3.12.1,4.2.4,4.2.6,5.2.1,9.3,9.4.2,9.5.4, 9.6,
9.10.5, 14.2.1
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Surety

54.12,9.6.8,9.8.5,9.10.2,9.10.3, 11.1.2, 14.2.2,
15.2.7

Surety, Consent of

9.8.5,9.10.2,9.10.3

Surveys

1.1.7,2.3.4

Suspension by the Owner for Convenience
14.3

Suspension of the Work

3.7.5,5.4.2,143

Suspension or Termination of the Contract
54.1.1,14

Taxes

3.6,3.8.2.1,7.34.4

Termination by the Contractor
14.1,15.1.7

Termination by the Owner for Cause
54.1.1,14.2,15.1.7

Termination by the Owner for Convenience
14.4

Termination of the Architect

233

Termination of the Contractor Employment
14.2.2

TERMINATION OR SUSPENSION OF THE
CONTRACT

14 \é
3.1.3,3.3.3,3.7.1,42.2,4.2.6,4.2.9,9.4.2,9.8.
9.9.2,9.10.1,10.3.2,12.2.1,13.4 Q

8 \

Time, Delays and Extensions of

2.1.2,2.2,2.5,32.2,3. ,@.12.5, 3.15.1,4.2,
52,53,54,624,73Q #82,9.2,9.3.1,9.3.3,9.4.1,
9.5,9.6,9.7,9.8, %9,9.1§ 12.2,13.4, 14, 15.1.2,

15.1.3,15.4
Time Limi larms

Tests and Inspections
TIME
3.24,3.74,523,72.1,7.3.1,7 3,9%.1,9.7,
10.3.2,10.4, 14.3.2, 15.1.6, 15¢
Time Limits
t
3.7.4, 10. 12,15.1.3

Title to Work

9.3.2,9.33

UNCOVERING AND CORRECTION OF WORK
12

Uncovering of Work

12.1

Unforeseen Conditions, Concealed or Unknown
3.74,83.1,10.3

Unit Prices

7.3.32,9.1.2

Use of Documents
Use of Site
3.13,6.1.1,6.2.1 @
Values, Schedule of @
Waiver of Claims by the @
13.3.2
Waiver of Claims ntractor
Waiver of C sy the Owner
9.9.3,9.1Q.30/ 84, 12.2.2.1, 13.3.2, 14.2.4, 15.1.7
Waiver of quential Damages
1

1.1.1,1.5,2.3.6,3.12.6, 5.3

9.2,9.3.1

9.10.5,13.3.2, 1

14.

W of Liens
N0.2,9.104

3,
@ivers of Subrogation
1,113

Warranty
3.5,4.2.9,9.3.3,9.84,9.9.1;9.10.2,9:10.4, 12.2.2,
15.1.2

Weather Delays

8.3,15.1.6.2

Work, Definition of

1.1.3

Written Consent
1.52,3.42,3.74,3.12.8,3.14.2,4:1:2,9.3.2,9.10.3,
13.2,13.3.2,15.4.4.2

Written Interpretations

42.11,4.2.12

Written Orders
1.1.1,2.4,39,7,82.2,12.1,12:2,13.4.2, 14.3.1
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ARTICLE1 GENERAL PROVISIONS

§ 1.1 Basic Definitions

§ 1.1.1 The Contract Documents

The Contract Documents are enumerated in the Agreement between the Owner and Contractor (hereinafter the
Agreement) and consist of the Agreement, Conditions of the Contract (General, Supplementary and other Conditions),
Drawings, Specifications, Addenda issued prior to execution of the Contract, other documents listed in the Agreement,
and Modifications issued after execution of the Contract. A Modification is (1) a written amendment to the Contract
signed by both parties, (2) a Change Order, (3) a Construction Change Directive, or (4) a written order for a minor
change in the Work issued by the Architect. Unless specifically enumerated in the Agreement, the Contract
Documents do not include the advertisement or invitation to bid, Instructions to Bidders, sample forms, other
information furnished by the Owner in anticipation of receiving bids or proposals, the Contractor’s bid or proposal, or
portions of Addenda relating to bidding or proposal requirements.

§ 1.1.2 The Contract %

The Contract Documents form the Contract for Construction. The Contract represents the entife iftegrated

agreement between the parties hereto and supersedes prior negotiations, representations, o ts, either written

or oral. The Contract may be amended or modified only by a Modification. The Contrac ents shall not be

construed to create a contractual relationship of any kind (1) between the Contractor g rchitect or the

Architect’s consultants, (2) between the Owner and a Subcontractor or a Sub—m@, (3) between the Owner
es 0

and the Architect or the Architect’s consultants, or (4) between any persons or er than the Owner and the
Contractor. The Architect shall, however, be entitled to performance and e cigent of obligations under the
Contract intended to facilitate performance of the Architect’s duties.

§ 1.1.3 The Work

The term “Work” means the construction and services required bQContract Documents, whether completed or
partially completed, and includes all other labor, materials, eguipmem and services provided or to be provided by the
Contractor to fulfill the Contractor’s obligations. The Wor onstitute the whole or a part of the Project.

§ 1.1.4 The Project
The Project is the total construction of which the eMormed under the Contract Documents may-be the whole or
a part and which may include construction by t er and by Separate Contractors.

§ 1.1.5 The Drawings Q
The Drawings are the graphic and pic N ons of the Contract Documents showing the design, location and
dimensions of the Work, generally in% plans, elevations, sections, details, schedules, and diagrams.

§ 1.1.6 The Specifications %
The Specifications are thatgfoOr®oMof the Contract Documents consisting of the written requirements for materials,
equipment, systems, sta & d workmanship for the Work, and performance of related services.

§ 1.1.7 Instrumentsyof SelNjce

Instruments of S&are representations, in any medium of expression now known or later developed, of the tangible
and intangib ative work performed by the Architect and the Architect’s consultants under their respective
professio les agreements. Instruments of Service may include, without limitation, studies, surveys, models,
sketch ngs, specifications, and other similar materials.

§ 1.1.8 Initial Decision Maker

The Initial Decision Maker is the person identified in the Agreement to render initial decisions on Claims in
accordance with Section 15.2. The Initial Decision Maker shall not show partiality to the Owner or Contractor and
shall not be liable for results of interpretations or decisions rendered in good faith.

§ 1.2 Correlation and Intent of the Contract Documents

§ 1.2.1 The intent of the Contract Documents is to include all items necessary for the proper execution and completion
of the Work by the Contractor. The Contract Documents are complementary, and what is required by one shall be as
binding as if required by all; performance by the Contractor shall be required only to the extent consistent with the
Contract Documents and reasonably inferable from them as being necessary to produce the indicated results.
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§ 1.2.1.1 The invalidity of any provision of the Contract Documents shall not invalidate the Contract or its remaining
provisions. If it is determined that any provision of the Contract Documents violates any law, or is otherwise invalid or
unenforceable, then that provision shall be revised to the extent necessary to make that provision legal and
enforceable. In such case the Contract Documents shall be construed, to the fullest extent permitted by law, to give
effect to the parties’ intentions and purposes in executing the Contract.

§ 1.2.2 Organization of the Specifications into divisions, sections and articles, and arrangement of Drawings shall not
control the Contractor in dividing the Work among Subcontractors or in establishing the extent of Work to be
performed by any trade.

§ 1.2.3 Unless otherwise stated in the Contract Documents, words that have well-known technical or construction
industry meanings are used in the Contract Documents in accordance with such recognized meanings.

§ 1.3 Capitalization %
Terms capitalized in these General Conditions include those that are (1) specifically defined, (@ the tatd€s of numbered
articles, or (3) the titles of other documents published by the American Institute of Architgas

§ 1.4 Interpretation

In the interest of brevity the Contract Documents frequently omit modifying word ‘all” and “any” and articles
such as “the” and “an,” but the fact that a modifier or an article is absent from o @ atement and appears in another is
not intended to affect the interpretation of either statement. %

§ 1.5 Ownership and Use of Drawings, Specifications, and Other Instrument ervice

§ 1.5.1 The Architect and the Architect’s consultants shall be deem ors and owners-of their respective

Instruments of Service, including the Drawings and Specification retain all common law, statutory, and other
reserved rights in their Instruments of Service, including copg:z’ ghts.¥he Contractor, Subcontractors,

Sub-subcontractors, and suppliers shall not own or claim a gopyfight in the Instruments of Service. Submittal or
distribution to meet official regulatory requirements or fo urposes in connection with the Project-is not to be
construed as publication in derogation of the Archite chitect’s consultants’ reserved rights:

§ 1.5.2 The Contractor, Subcontractors, Sub—sub@tors, and suppliers are authorized to use and-reproduce the
Instruments of Service provided to them, subf y protocols established pursuant to Sections 1.7 and-1.8, solely
and exclusively for execution of the Wor @ies made under this authorization shall bear the copyright notice,-if
any, shown on the Instruments of Servjes ontractor, Subcontractors, Sub-subcontractors, and suppliers may not
use the Instruments of Service on othcts or for additions to the Project outside the scope of the Work without
the specific written consent of t wnel Architect, and the Architect’s consultants.

§ 1.6 Notice

§ 1.6.1 Except as otherwjse @ ded in Section 1.6.2, where the Contract Documents require one party to notify or
give notice to the oth@, such notice shall be provided in writing to the designated representative of the party-to
dr

whom the notice igad ed and shall be deemed to have been duly served if delivered in person, by mail, by courier,
or by electronic mission if a method for electronic transmission is set forth in the Agreement.

§1.6.2 Nog Q’ laims as provided in Section 15.1.3 shall be provided in writing and shall be deemed to 'have been
duly s y if delivered to the designated representative of the party to whom the notice is addressed by certified
or regist®ed mail, or by courier providing proof of delivery.

§ 1.7 Digital Data Use and Transmission

The parties shall agree upon protocols governing the transmission and use of Instruments of Service or any other
information or documentation in digital form. The parties will use AIA Document E203™-2013, Building
Information Modeling and Digital Data Exhibit, to establish the protocols for the development, use, transmission, and
exchange of digital data.

§ 1.8 Building Information Models Use and Reliance

Any use of, or reliance on, all or a portion of a building information model without agreement to protocols governing
the use of, and reliance on, the information contained in the model and without having those protocols set forth in ATA
Document E203™-2013, Building Information Modeling and Digital Data Exhibit, and the requisite- ATA-Document
G202™-2013, Project Building Information Modeling Protocol Form, shall be at the using or relying party’s sole risk
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and without liability to the other party and its contractors or consultants, the authors of, or contributors to, the building
information model, and each of their agents and employees.

ARTICLE2 OWNER

§ 2.1 General

§ 2.1.1 The Owner is the person or entity identified as such in the Agreement and is referred to throughout the Contract
Documents as if singular in number. The Owner shall designate in writing a representative who shall have express
authority to bind the Owner with respect to all matters requiring the Owner’s approval or authorization. Except as
otherwise provided in Section 4.2.1, the Architect does not have such authority. The term “Owner” means the Owner
or the Owner’s authorized representative.

§ 2.1.2 The Owner shall furnish to the Contractor, within fifteen days after receipt of a written request, information
necessary and relevant for the Contractor to evaluate, give notice of, or enforce mechanic’s lien rights. Such

information shall include a correct statement of the record legal title to the property on which the t is located,
usually referred to as the site, and the Owner’s interest therein. @
§ 2.2 Evidence of the Owner’s Financial Arrangements %

Contractor reasonable evidence that the Owner has made financial arrangements to 1 he Owner’s obligations
under the Contract. The Contractor shall have no obligation to commence the @’ until the Owner provides such
evidence. If commencement of the Work is delayed under this Section 2.2. !? Qontract Time shall be extended

§ 2.2.1 Prior to commencement of the Work and upon written request by the Contrac ner shall furnish to the

appropriately.
§ 2.2.2 Following commencement of the Work and upon written re Qae Contractor, the-Owner-shall-furnish-to
the Contractor reasonable evidence that the Owner has made ﬁna@nangements to fulfill the Owner’s obligations
under the Contract only if (1) the Owner fails to make paymepts to thw Contractor as the Contract Documents require;
(2) the Contractor identifies in writing a reasonable concern @ng the Owner’s ability to make payment when-due;
or (3) a change in the Work materially changes the Contr: . If the Owner fails to provide such evidence, as
required, within fourteen days of the Contractor’s requgl;#a® Contractor may immediately stop the Work and;’in that
event, shall notify the Owner that the Work has stopgg wever, if the request is made because a change in the Work
materially changes the Contract Sum under (3) the Contractor may immediately stop only that portion of the
Work affected by the change until reasonablg/@MdNE is provided. If the Work is stopped under-this Section-2.2.2, the
Contract Time shall be extended appropr g the Contract Sum shall be increased by the amount of the

and start-up, plus interest as provided in the Contract Documents.

Contractor’s reasonable costs of shut%
§ 2.2.3 After the Owner furnishegpegiden®€ of financial arrangements under this Section 2.2, the Owner shall not
materially vary such financial ents without prior notice to the Contractor.

§ 2.2.4 Where the Owne gnated information furnished under this Section 2.2 as “confidential,” the Contractor
oni1
29 1

shall keep the inform dential and shall not disclose it to any other person. However, the Contractor may
disclose “confidegtal rmation, after seven (7) days’ notice to the Owner, where disclosure is required by law,
including a subp&(;r other form of compulsory legal process issued by a court or governmental entity, or by court
or arbitrator(#f Ozder.*The Contractor may also disclose “confidential” information to its employees, consultants,
sureties, ctors and their employees, Sub-subcontractors, and others who need to know the content of such
info i ely and exclusively for the Project and who agree to maintain the confidentiality of such information.

§ 2.3 Information and Services Required of the Owner

§ 2.3.1 Except for permits and fees that are the responsibility of the Contractor under the Contract Documents,
including those required under Section 3.7.1, the Owner shall secure and pay for necessary approvals, easements,
assessments and charges required for construction, use or occupancy of permanent structures/or for permanent
changes in existing facilities.

§ 2.3.2 The Owner shall retain an architect lawfully licensed to practice architecture, or an entity lawfully practicing
architecture, in the jurisdiction where the Project is located. That person or entity is identified as the Architect in the
Agreement and is referred to throughout the Contract Documents as if singular in number.

§ 2.3.3 If the employment of the Architect terminates, the Owner shall employ a successor to-whom-the Contractor has
no reasonable objection and whose status under the Contract Documents shall be that of the Architect.
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§ 2.3.4 The Owner shall furnish surveys describing physical characteristics, legal limitations and utility locations for
the site of the Project, and a legal description of the site. The Contractor shall be entitled to rely on the accuracy of
information furnished by the Owner but shall exercise proper precautions relating to the safe performance of the
Work.

§ 2.3.5 The Owner shall furnish information or services required of the Owner by the Contract Documents with
reasonable promptness. The Owner shall also furnish any other information or services under the Owner’s control and
relevant to the Contractor’s performance of the Work with reasonable promptness after receiving the Contractor’s
written request for such information or services.

§ 2.3.6 Unless otherwise provided in the Contract Documents, the Owner shall furnish to the Contractor one copy of
the Contract Documents for purposes of making reproductions pursuant to Section 1.5.2. @

§ 2.4 Owner’s Right to Stop the Work

If the Contractor fails to correct Work that is not in accordance with the requirements of t tg#t Documents as
required by Section 12.2 or repeatedly fails to carry out Work in accordance with the Cor% cuments, the Owner
may issue a written order to the Contractor to stop the Work, or any portion thereof, ause for such order has
been eliminated; however, the right of the Owner to stop the Work shall not give ri & ty on the part of the Owner
to exercise this right for the benefit of the Contractor or any other person or entdy, 2xccpt to the extent required by

Section 6.1.3. Q
§ 2.5 Owner’s Right to Carry Out the Work

If the Contractor defaults or neglects to carry out the Work in acco h the Contract- Documents-and-fails
within a ten-day period after receipt of notice from the Owner to ¢ ence and continue correction of such default or
neglect with diligence and promptness, the Owner may, withgut pref®dice to other remedies the Owner may have,
correct such default or neglect. Such action by the Owner a@unts charged to the Contractor are both subject to
prior approval of the Architect and the Architect may, pu Section 9.5.1, withhold or nullify a Certificate for
Payment in whole or in part, to the extent reasonably, to reimburse the Owner for the reasonable cost of
correcting such deficiencies, including Owner’s exag nd compensation for the Architect’s additional services
made necessary by such default, neglect, or failurrent and future payments are not sufficient to cover such
amounts, the Contractor shall pay the differcf&RNL Owner. If the Contractor disagrees with-the actions-of the
Owner or the Architect, or the amounts c costs to the Owner, the Contractor may file a Claim-pursuant to

Article 15. @
ARTICLE3 CONTRACTOR

§ 3.1 General < 2~

§ 3.1.1 The Contractor is t or entity identified as such in the Agreement and is referred to throughout the
Contract Documents as j r in number. The Contractor shall be lawfully licensed, if required in the jurisdiction
where the Project is 1 . The Contractor shall designate in writing a representative who shall have express
authority to bind the Corgactor with respect to all matters under this Contract. The term “Contractor” means the
Contractor or th&tractor’s authorized representative.

§3.1.2 Th (@:tor shall perform the Work in accordance with the Contract Documents.

§3.1.3 ontractor shall not be relieved of its obligations to perform the Work in accordance with the Contract
Documents either by activities or duties of the Architect in the Architect’s administration of the Contract, or by tests,
inspections or approvals required or performed by persons or entities other than the Contractor.

§ 3.2 Review of Contract Documents and Field Conditions by Contractor

§ 3.2.1 Execution of the Contract by the Contractor is a representation that the Contractor has visited the site, become
generally familiar with local conditions under which the Work is to be performed, and correlated personal
observations with requirements of the Contract Documents.

§ 3.2.2 Because the Contract Documents are complementary, the Contractor shall, before starting each portion of the
Work, carefully study and compare the various Contract Documents relative to that portion of the Work, as well as the
information furnished by the Owner pursuant to Section 2.3.4, shall take field measurements-of any-existing
conditions related to that portion of the Work, and shall observe any conditions at the site affecting it. These
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obligations are for the purpose of facilitating coordination and construction by the Contractor and are not for the
purpose of discovering errors, omissions, or inconsistencies in the Contract Documents; however, the Contractor shall
promptly report to the Architect any errors, inconsistencies or omissions discovered by or made known to the
Contractor as a request for information in such form as the Architect may require. It is recognized that the Contractor’s
review is made in the Contractor’s capacity as a contractor and not as a licensed design professional, unless otherwise
specifically provided in the Contract Documents.

§ 3.2.3 The Contractor is not required to ascertain that the Contract Documents are in accordance with applicable laws,
statutes, ordinances, codes, rules and regulations, or lawful orders of public authorities, but the Contractor shall
promptly report to the Architect any nonconformity discovered by or made known to the Contractor as a request for
information in such form as the Architect may require.

Architect issues in response to the Contractor’s notices or requests for information pursuant to Se 2.20r3.2.3,
the Contractor shall submit Claims as provided in Article 15. If the Contractor fails to perforpft gations of
Sections 3.2.2 or 3.2.3, the Contractor shall pay such costs and damages to the Owner, subjec ction 15.1.7, as
would have been avoided if the Contractor had performed such obligations. If the Contr. orms those
obligations, the Contractor shall not be liable to the Owner or Architect for damages ting from errors,
inconsistencies or omissions in the Contract Documents, for differences between surements or conditions
and the Contract Documents, or for nonconformities of the Contract Document pp 1cable laws, statutes,
ordinances, codes, rules and regulations, and lawful orders of public autho&

§ 3.2.4 If the Contractor believes that additional cost or time is involved because of clarifications Wctions the

§ 3.3 Supervision and Construction Procedures

§ 3.3.1 The Contractor shall supervise and direct the Work, using t
Contractor shall be solely responsible for, and have control over, ¢
and procedures, and for coordinating all portions of the Workunder

tor’s best skill'and-attention.- The
ction means, methods, techniques, sequences,
e Contract. If the Contract Documents give

specific instructions concerning construction means, methods, niques, sequences, or procedures, the Contractor

shall evaluate the jobsite safety thereof and shall be solel sible for the jobsite safety of such means; methods,
techniques, sequences, or procedures. If the Contrac ines that such means, methods, techniques, sequences
or procedures may not be safe, the Contractor sha ely notice to the Owner and Architect, and shall propose

alternative means, methods, techniques, sequen procedures. The Architect shall evaluate the-proposed
alternative solely for conformance with the ' glent for the completed construction. Unless-the Architect objects
to the Contractor’s proposed alternatlve actor shall perform the Work using its alternative means, methods,

Subcontractors and their agent ployees, and other persons or entities performing portions-of the-Work for, or

techniques, sequences, or procedures @
§ 3.3.2 The Contractor shall be r nsib¥ to the Owner for acts and omissions of the Contractor’s employees,
on behalf of, the Contracto %f its Subcontractors.

§ 3.3.3 The Contracto be responsible for inspection of portions of Work already performed to determine that
such portions are/':ﬁo condition to receive subsequent Work.
§3.4 Labor

§341U rw1se provided in the Contract Documents, the Contractor shall provide and pay for labor,
materi Ipment, tools, construction equipment and machinery, water, heat, utilities, transportation, and other
facilities services necessary for proper execution and completion of the Work, whether temporary or permanent

and whether or not incorporated or to be incorporated in the Work.

§ 3.4.2 Except in the case of minor changes in the Work approved by the Architect in accordance with Section 3.12.8 or
ordered by the Architect in accordance with Section 7.4, the Contractor may make substitutions only with the consent
of the Owner, after evaluation by the Architect and in accordance with a Change Order or Construction Change
Directive.

§ 3.4.3 The Contractor shall enforce strict discipline and good order among the Contractor’s employees and other
persons carrying out the Work. The Contractor shall not permit employment of unfit persons or persons not properly
skilled in tasks assigned to them.
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§ 3.5 Warranty

§ 3.5.1 The Contractor warrants to the Owner and Architect that materials and equipment furnished under the Contract
will be of good quality and new unless the Contract Documents require or permit otherwise. The Contractor further
warrants that the Work will conform to the requirements of the Contract Documents and will be free from defects,
except for those inherent in the quality of the Work the Contract Documents require or permit. Work, materials, or
equipment not conforming to these requirements may be considered defective. The Contractor’s warranty excludes
remedy for damage or defect caused by abuse, alterations to the Work not executed by the Contractor, improper or
insufficient maintenance, improper operation, or normal wear and tear and normal usage. If required by the Architect,
the Contractor shall furnish satisfactory evidence as to the kind and quality of materials and equipment.

§ 3.5.2 All material, equipment, or other special warranties required by the Contract Documents shall be issued in the
name of the Owner, or shall be transferable to the Owner, and shall commence in accordance with Section 9.8.4.

§ 3.6 Taxes %
The Contractor shall pay sales, consumer, use and similar taxes for the Work provided by th@ r that are

legally enacted when bids are received or negotiations concluded, whether or not yet effec rely scheduled to
go into effect. 6

§ 3.7 Permits, Fees, Notices and Compliance with Laws Q

§ 3.7.1 Unless otherwise provided in the Contract Documents, the Contractor s cufe and pay for the building

permit as well as for other permits, fees, licenses, and inspections by gove encies necessary for proper
execution and completion of the Work that are customarily secured after ¢ fthe Contract and legally required
at the time bids are received or negotiations concluded.

§ 3.7.2 The Contractor shall comply with and give notices requireQ:pplicable laws, statutes, ordinances, codes,
rules and regulations, and lawful orders of public authoritie@ca to performance of the Work.

§ 3.7.3 If the Contractor performs Work knowing it to be ¢ to applicable laws, statutes, ordinances,codes, rules
and regulations, or lawful orders of public authoritie tractor shall assume appropriate responsibility-for such
Work and shall bear the costs attributable to corregti

§ 3.7.4 Concealed or Unknown Conditions
If the Contractor encounters conditions ateth hat are (1) subsurface or otherwise concealed physical conditions
that differ materially from those indic Nh Contract Documents or (2) unknown physical conditions of an
unusual nature that differ materially @ose ordinarily found to exist and generally recognized as inherent in
construction activities of the chagester pr¥vided for in the Contract Documents, the Contractor shall promptly provide
notice to the Owner and the AI@!&before conditions are disturbed and in no event later than 14-days-after first
observance of the conditiong€” TRe¥.rchitect will promptly investigate such conditions and, if the Architect determines
that they differ material @ se an increase or decrease in the Contractor’s cost of, or time required for,
performance of any p the Work, will recommend that an equitable adjustment be made in the Contract Sum or
Contract Time, %: e Architect determines that the conditions at the site are not materially different from'those
e

indicated in the act Documents and that no change in the terms of the Contract is justified, the Architect shall
promptly nogfy ner and Contractor, stating the reasons. If either party disputes the Architect’s determination or
recommengda hat party may submit a Claim as provided in Article 15.

§ 3.7.5 ItNin the course of the Work, the Contractor encounters human remains or recognizes the existence of burial
markers, archaeological sites or wetlands not indicated in the Contract Documents, the Contractor shall immediately
suspend any operations that would affect them and shall notify the Owner and Architect. Upon receipt-of such notiee,
the Owner shall promptly take any action necessary to obtain governmental authorization required to resume the
operations. The Contractor shall continue to suspend such operations until otherwise instructed by the Owner but shall
continue with all other operations that do not affect those remains or features. Requests for adjustments in the Contract
Sum and Contract Time arising from the existence of such remains or features may be made as provided in Article 15.

§ 3.8 Allowances

§ 3.8.1 The Contractor shall include in the Contract Sum all allowances stated in the Contract Documents. Items
covered by allowances shall be supplied for such amounts and by such persons or entities as the Owner may direct, but
the Contractor shall not be required to employ persons or entities to whom the Contractor hasreasonable-objection:
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§ 3.8.2 Unless otherwise provided in the Contract Documents,

A allowances shall cover the cost to the Contractor of materials and equipment delivered at the site and all
required taxes, less applicable trade discounts;

.2 Contractor’s costs for unloading and handling at the site, labor, installation costs, overhead, profit, and
other expenses contemplated for stated allowance amounts shall be included in the Contract Sum but
not in the allowances; and

.3 whenever costs are more than or less than allowances, the Contract Sum shall be adjusted accordingly
by Change Order. The amount of the Change Order shall reflect (1) the difference between actual costs
and the allowances under Section 3.8.2.1 and (2) changes in Contractor’s costs under Section 3.8.2.2.

§ 3.8.3 Materials and equipment under an allowance shall be selected by the Owner with reasonable promptness.
§ 3.9 Superintendent
§ 3.9.1 The Contractor shall employ a competent superintendent and necessary assistants who shal% attendance at

the Project site during performance of the Work. The superintendent shall represent the Contgdctgr,
communications given to the superintendent shall be as binding as if given to the Contrac%
Omsfier and Architect of the

§ 3.9.2 The Contractor, as soon as practicable after award of the Contract, shall notify/ffHe
name and qualifications of a proposed superintendent. Within 14 days of receipt of tlfg infghrmation, the Architect may
notify the Contractor, stating whether the Owner or the Architect (1) has reaso objection to the proposed

superintendent or (2) requires additional time for review. Failure of the Ar@ provide notice within the 14-day

period shall constitute notice of no reasonable objection.

§ 3.9.3 The Contractor shall not employ a proposed superintendent he Owner or Architect-has-made
reasonable and timely objection. The Contractor shall not change uperintendent without the Owner’s consent,
which shall not unreasonably be withheld or delayed. O

§ 3.10 Contractor’s Construction and Submittal Schedules

§ 3.10.1 The Contractor, promptly after being award tract, shall submit for the Owner’s-and Architect’s
information a Contractor’s construction schedule x\, ork. The schedule shall contain detail appropriate for the
Project, including (1) the date of commenceme [ Work, interim schedule milestone dates, and the date of

Substantial Completion; (2) an apportionme 9/Work by construction activity; and (3) the-time required for
completion of each portion of the Work. @dule shall provide for the orderly progression of the Work to
completion and shall not exceed time Lignjts ent under the Contract Documents. The schedule shall be revised at
appropriate intervals as required by titions of the Work and Project.

§ 3.10.2 The Contractor, promp@n( being awarded the Contract and thereafter as necessary to-maintain a current
submittal schedule, shall sypmMNa%ubmittal schedule for the Architect’s approval. The Architect’s approval shall not
be unreasonably delaye @ eld. The submittal schedule shall (1) be coordinated with the Contractor’s
construction schedule (2) allow the Architect reasonable time to review submittals. If the Contractor fails to
submit a submittaKche e, or fails to provide submittals in accordance with the approved submittal schedule, the

Contractor shal e entitled to any increase in Contract Sum or extension of Contract Time based on the time
required for of submittals.

§ 3.10. ontractor shall perform the Work in general accordance with the most recent schedules submitted to the
Owner algd Architect.

§ 3.11 Documents and Samples at the Site

The Contractor shall make available, at the Project site, the Contract Documents, including Change Orders,
Construction Change Directives, and other Modifications, in good order and marked currently to indicate field
changes and selections made during construction, and the approved Shop Drawings, Product Data, Samples, and
similar required submittals. These shall be in electronic form or paper copy, available to the Architect and Owner, and
delivered to the Architect for submittal to the Owner upon completion of the Work as a record of the Work as
constructed.
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§ 3.12 Shop Drawings, Product Data and Samples

§ 3.12.1 Shop Drawings are drawings, diagrams, schedules, and other data specially prepared for the Work by the
Contractor or a Subcontractor, Sub-subcontractor, manufacturer, supplier, or distributor to illustrate some portion of
the Work.

§ 3.12.2 Product Data are illustrations, standard schedules, performance charts, instructions, brochures, diagrams, and
other information furnished by the Contractor to illustrate materials or equipment for some portion of the Work.

§ 3.12.3 Samples are physical examples that illustrate materials, equipment, or workmanship, and establish standards
by which the Work will be judged.

§ 3.12.4 Shop Drawings, Product Data, Samples, and similar submittals are not Contract Documents. Their purpose is
to demonstrate how the Contractor proposes to conform to the information given and the design coggept expressed in
the Contract Documents for those portions of the Work for which the Contract Documents requir: ittals. Review
by the Architect is subject to the limitations of Section 4.2.7. Informational submittals upon wMich t rchitect is not
expected to take responsive action may be so identified in the Contract Documents. Submitials\atsfre not required by
the Contract Documents may be returned by the Architect without action. %

§ 3.12.5 The Contractor shall review for compliance with the Contract Document a, and submit to the
Architect, Shop Drawings, Product Data, Samples, and similar submittals requi y the Contract Documents, in
accordance with the submittal schedule approved by the Architect or, in theg#Bgetfige of an approved submittal
schedule, with reasonable promptness and in such sequence as to cause n Qﬁ the Work or in the activities of the
Owner or of Separate Contractors.

§ 3.12.6 By submitting Shop Drawings, Product Data, Samples, an@ilar submittals, the Contractor represents to the
Owner and Architect that the Contractor has (1) reviewed andapproWed them, (2) determined and verified materials,
field measurements and field construction criteria related thfretdyor will do so, and (3) checked and coordinated-the

information contained within such submittals with the re ts of the Work and of the Contract Documents.

§ 3.12.7 The Contractor shall perform no portion ofth k for which the Contract Documents require submittal and
review of Shop Drawings, Product Data, Sampld imilar submittals, until the respective submittal has been
approved by the Architect.

§ 3.12.8 The Work shall be in accorda N proved submittals except that the Contractor shall not be relieved of
responsibility for deviations from the@emems of the Contract Documents by the Architect’s approval of Shop
Drawings, Product Data, Sampl r sin¥lar submittals, unless the Contractor has specifically notified the Architect
of such deviation at the time of@i&al and (1) the Architect has given written approval to the specific-deviation as a
minor change in the Work 1 (%) ®Change Order or Construction Change Directive has been'issued authorizing the
ﬁ ot be relieved of responsibility for errors or omissions in Shop Drawings, Product

deviation. The Contractgr 8§
Data, Samples, or sim@bmittals, by the Architect’s approval thereof.

§3.12.9 The Co@)r shall direct specific attention, in writing or on resubmitted Shop Drawings, Product Data,
Samples, or r stibmittals, to revisions other than those requested by the Architect on previous submittals. In the
absence ofs tice, the Architect’s approval of a resubmission shall not apply to such revisions.

§3.121 e Contractor shall not be required to provide professional services that constitute the practice of
architecture or engineering unless such services are specifically required by the Contract Documents for a portion of
the Work or unless the Contractor needs to provide such services in order to carry out the Contractor’s-responsibilities
for construction means, methods, techniques, sequences, and procedures. The Contractor shall not be required to
provide professional services in violation of applicable law.

§ 3.12.10.1 If professional design services or certifications by a design professional related to systems, materials, or
equipment are specifically required of the Contractor by the Contract Documents, the Owner and the Architect will
specify all performance and design criteria that such services must satisfy. The Contractor shall be entitled to rely upon
the adequacy and accuracy of the performance and design criteria provided in the Contract Documents. The
Contractor shall cause such services or certifications to be provided by an appropriately licensed design professional,
whose signature and seal shall appear on all drawings, calculations, specifications, certifications, Shop Drawings; and
other submittals prepared by such professional. Shop Drawings, and other submittals related to the Work, designed or
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certified by such professional, if prepared by others, shall bear such professional’s written approval when submitted to
the Architect. The Owner and the Architect shall be entitled to rely upon the adequacy and accuracy of the services,
certifications, and approvals performed or provided by such design professionals, provided the Owner and Architect
have specified to the Contractor the performance and design criteria that such services must satisfy. Pursuant to this
Section 3.12.10, the Architect will review and approve or take other appropriate action on submittals only for the
limited purpose of checking for conformance with information given and the design concept expressed in the Contract
Documents.

§ 3.12.10.2 If the Contract Documents require the Contractor’s design professional to certify that the Work has been
performed in accordance with the design criteria, the Contractor shall furnish such certifications to the Architect at the
time and in the form specified by the Architect.

§ 3.13 Use of Site

The Contractor shall confine operations at the site to areas permitted by applicable laws, statutes,%mces, codes,
rules and regulations, lawful orders of public authorities, and the Contract Documents and s t afreasonably
encumber the site with materials or equipment. @

§ 3.14 Cutting and Patching
§ 3.14.1 The Contractor shall be responsible for cutting, fitting, or patching requirgd @ plete the Work or to make
its parts fit together properly. All areas requiring cutting, fitting, or patching sh 4@: restored to the condition existing
prior to the cutting, fitting, or patching, unless otherwise required by the C ocuments.

onful

§ 3.14.2 The Contractor shall not damage or endanger a portion of the Wo ly or partially completed
construction of the Owner or Separate Contractors by cutting, patching; erwise altering-such-construction,-or-by
excavation. The Contractor shall not cut or otherwise alter consm@ by the Owner or a Separate Contractor except
with written consent of the Owner and of the Separate Contragtor. sent shall not be unreasonably withheld. The
Contractor shall not unreasonably withhold, from the Owne@eparate Contractor, its consent to cutting or

otherwise altering the Work. %

§ 3.15 Cleaning Up \

§ 3.15.1 The Contractor shall keep the premises @ unding area free from accumulation of waste materials and
rubbish caused by operations under the Con AgLompletion of the Work, the Contractor shall remove waste
materials, rubbish, the Contractor’s tools, tion equipment, machinery, and surplus materials from and about
the Project. \

§ 3.15.2 If the Contractor fails to n upts provided in the Contract Documents, the Owner may do so and the Owner
shall be entitled to reimbursem the Contractor.

§ 3.16 Access to Work
The Contractor shall ;Qe e Owner and Architect with access to the Work in preparation and progress wherever

located. &1
§ 3.17 Royaltj€STRateltts and Copyrights

not be redgonsible for defense or loss when a particular design, process, or product of a particular manufacturer or
manufacturers is required by the Contract Documents, or where the copyright violations are contained in Drawings,
Specifications, or other documents prepared by the Owner or Architect. However, if an infringement of a copyright-or
patent is discovered by, or made known to, the Contractor, the Contractor shall be responsible for the loss unless the
information is promptly furnished to the Architect.

§ 3.18 Indemnification

§ 3.18.1 To the fullest extent permitted by law, the Contractor shall indemnify and hold harmless the Owner, Architect,
Architect’s consultants, and agents and employees of any of them from and against claims, damages, losses, and
expenses, including but not limited to attorneys’ fees, arising out of or resulting from performance of the Work,
provided that such claim, damage, loss, or expense is attributable to bodily injury, sickness, disease or death, or to
injury to or destruction of tangible property (other than the Work itself), but only to the extent caused by the negligent
acts or omissions of the Contractor, a Subcontractor, anyone directly or indirectly employed by them, or anyone for
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whose acts they may be liable, regardless of whether or not such claim, damage, loss, or expense is caused in part by a
party indemnified hereunder. Such obligation shall not be construed to negate, abridge, or reduce other rights or
obligations of indemnity that would otherwise exist as to a party or person described in this Section 3.18.

§ 3.18.2 In claims against any person or entity indemnified under this Section 3.18 by an employee of the Contractor, a
Subcontractor, anyone directly or indirectly employed by them, or anyone for whose acts they may be liable, the
indemnification obligation under Section 3.18.1 shall not be limited by a limitation on amount or type of damages,
compensation, or benefits payable by or for the Contractor or a Subcontractor under workers’ compensation acts,
disability benefit acts, or other employee benefit acts.

ARTICLE 4 ARCHITECT

§ 4.1 General

§ 41.1 The Architect is the person or entity retained by the Owner pursuant to Section 2.3.2 and idgatified as such in
the Agreement. %

§ 4.1.2 Duties, responsibilities, and limitations of authority of the Architect as set forth in th ragt Documents shall
not be restricted, modified, or extended without written consent of the Owner, Contractor, itect. Consent shall

not be unreasonably withheld. O

§ 4.2 Administration of the Contract

§ 4.2.1 The Architect will provide administration of the Contract as describedg ontract Documents and will be an
Owner’s representative during construction until the date the Architect i inal Certificate for Payment. The
Architect will have authority to act on behalf of the Owner only to the ext ovided in the Contract Documents.

§ 4.2.2 The Architect will visit the site at intervals appropriate to t@ge of construction, or as otherwise agreed with
the Owner, to become generally familiar with the progress angd,quality of the portion of the Work completed, and to
determine in general if the Work observed is being perform@ manner indicating that the Work, when fully
completed, will be in accordance with the Contract Docu owever, the Architect will not be required to make
exhaustive or continuous on-site inspections to chec ity or quantity of the Work. The Architect will-not have
control over, charge of, or responsibility for the cog means, methods, techniques, sequences.or procedures, or
for the safety precautions and programs in conne§ the Work, since these are solely the Contractor’s rights and

quality of the portion of the Work co , and promptly report to the Owner (1) known deviations from the
Contract Documents, (2) known deyiatio¥s from the most recent construction schedule submitted by the Contractor,
and (3) defects and deficiencie ed in the Work. The Architect will not be responsible for.the Contractor’s
failure to perform the Wor rdance with the requirements of the Contract Documents,/ The Architect.will not
have control over or c)}@0 d will not be responsible for acts or omissions of, the Contractor, Subcontractors, or

responsibilities under the Contract Docume@
§ 4.2.3 On the basis of the site visits, @ ct will keep the Owner reasonably informed about the progress-and

their agents or emplo 1 any other persons or entities performing portions of the Work.

§4.2.4 Communi&gs
The Owner gffd QontPactor shall include the Architect in all communications that relate to or affect the Architect’s
services o % ional responsibilities. The Owner shall promptly notify the Architect of the substance of any direct

suppliers shall be through the Contractor. Communications by and with Separate Contractors shall be through the
Owner. The Contract Documents may specify other communication protocols.

§ 4.2.5 Based on the Architect’s evaluations of the Contractor’s Applications for Payment, the Architect will review
and certify the amounts due the Contractor and will issue Certificates for Payment in such amounts.

§ 4.2.6 The Architect has authority to reject Work that does not conform to the Contract Documents. Whenever the
Architect considers it necessary or advisable, the Architect will have authority to require inspection or testing of the
Work in accordance with Sections 13.4.2 and 13.4.3, whether or not the Work is fabricated, installed or completed.
However, neither this authority of the Architect nor a decision made in good faith either to exercise or not to exercise
such authority shall give rise to a duty or responsibility of the Architect to the Contractor, Subcontractors; suppliers;
their agents or employees, or other persons or entities performing portions of the Work.
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§ 4.2.7 The Architect will review and approve, or take other appropriate action upon, the Contractor’s submittals such
as Shop Drawings, Product Data, and Samples, but only for the limited purpose of checking for conformance with
information given and the design concept expressed in the Contract Documents. The Architect’s action will be taken
in accordance with the submittal schedule approved by the Architect or, in the absence of an approved submittal
schedule, with reasonable promptness while allowing sufficient time in the Architect’s professional judgment to
permit adequate review. Review of such submittals is not conducted for the purpose of determining the accuracy and
completeness of other details such as dimensions and quantities, or for substantiating instructions for installation or
performance of equipment or systems, all of which remain the responsibility of the Contractor as required by the
Contract Documents. The Architect’s review of the Contractor’s submittals shall not relieve the Contractor of the
obligations under Sections 3.3, 3.5, and 3.12. The Architect’s review shall not constitute approval of safety
precautions or of any construction means, methods, techniques, sequences, or procedures. The Architect’s approval of
a specific item shall not indicate approval of an assembly of which the item is a component.

@ninor changes

§ 4.2.8 The Architect will prepare Change Orders and Construction Change Directives, and
in the Work as provided in Section 7.4. The Architect will investigate and make determinagienS@ngdAecommendations
regarding concealed and unknown conditions as provided in Section 3.7.4.

§ 4.2.9 The Architect will conduct inspections to determine the date or dates of Su tompletion and the date of
final completion; issue Certificates of Substantial Completion pursuant to Secti 8; Teceive and forward to the
Owner, for the Owner’s review and records, written warranties and related ts required by the Contract and
assembled by the Contractor pursuant to Section 9.10; and issue a final Qp for Payment pursuant to

Section 9.10.

§ 4.2.10 If the Owner and Architect agree, the Architect will prov@e or more Project representatives to assist in
carrying out the Architect’s responsibilities at the site. The Oyaner sidll notify the Contractor of any change in the
duties, responsibilities and limitations of authority of the Pr@presentatives.

§ 4.2.11 The Architect will interpret and decide matte
Contract Documents on written request of either tha
will be made in writing within any time limits a

ing performance under, and requirements of,-the
Ongndr or Contractor. The Architect’s response-to such requests
pon or otherwise with reasonable promptness.

§ 4.2.12 Interpretations and decisions of t @ect will be consistent with the intent of, and reasonably inferable
from, the Contract Documents and wil » i ing or in the form of drawings. When making such interpretations and
decisions, the Architect will endeavoure faithful performance by both Owner and Contractor, will not show
partiality to either, and will not iable YOr results of interpretations or decisions rendered in good faith.

§ 4.2.13 The Architect’s de n matters relating to aesthetic effect will be final if consistent with the intent
expressed in the Contra ents.

Architect’s respén3g to such requests will be made in writing within any time limits agreed upon or otherwise with
reasonable p, ness. If appropriate, the Architect will prepare and issue supplemental Drawings and Specifications
in respon equests for information.

§4.2.14 The Arc&w review and respond to requests for information about the Contract Documents. The

ARTICL BCONTRACTORS

§ 5.1 Definitions

§ 5.1.1 A Subcontractor is a person or entity who has a direct contract with the Contractor to perform-a-portion of the
Work at the site. The term “Subcontractor” is referred to throughout the Contract Documents as-if singular in number
and means a Subcontractor or an authorized representative of the Subcontractor. The term “Subcontractor” does not
include a Separate Contractor or the subcontractors of a Separate Contractor.

§ 5.1.2 A Sub-subcontractor is a person or entity who has a direct or indirect contract with a Subcontractor to perform
a portion of the Work at the site. The term “Sub-subcontractor” is referred to throughout the Contract Documents as if
singular in number and means a Sub-subcontractor or an authorized representative of the Sub-subcontractor.
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§ 5.2 Award of Subcontracts and Other Contracts for Portions of the Work

§ 5.2.1 Unless otherwise stated in the Contract Documents, the Contractor, as soon as practicable after award of the
Contract, shall notify the Owner and Architect of the persons or entities proposed for each principal portion of the
Work, including those who are to furnish materials or equipment fabricated to a special design. Within 14 days of
receipt of the information, the Architect may notify the Contractor whether the Owner or the Architect (1) has
reasonable objection to any such proposed person or entity or (2) requires additional time for review. Failure of the
Architect to provide notice within the 14-day period shall constitute notice of no reasonable objection.

§ 5.2.2 The Contractor shall not contract with a proposed person or entity to whom the Owner or Architect has made
reasonable and timely objection. The Contractor shall not be required to contract with anyone to whom the Contractor
has made reasonable objection.

Contractor shall propose another to whom the Owner or Architect has no reasonable objection. [ oposed but
rejected Subcontractor was reasonably capable of performing the Work, the Contract Sum an
increased or decreased by the difference, if any, occasioned by such change, and an approp?’:‘ ge Order shall be

§ 5.2.3 If the Owner or Architect has reasonable objection to a person or entity proposed by the Coéactor, the

Time shall be

t
t
issued before commencement of the substitute Subcontractor’s Work. However, no incr the Contract Sum or
Contract Time shall be allowed for such change unless the Contractor has acted pro ané’responsively in
submitting names as required.

§ 5.2.4 The Contractor shall not substitute a Subcontractor, person, or entity Qxeviously selected if the Owner or
Architect makes reasonable objection to such substitution.

§ 5.3 Subcontractual Relations

By appropriate written agreement, the Contractor shall require ea@bcontractor, to the extent of the Work to be
performed by the Subcontractor, to be bound to the Contractgby tetws of the Contract Documents, and to assume
toward the Contractor all the obligations and responsibilitief, in€¥iding the responsibility for safety of the

Subcontractor’s Work that the Contractor, by these Contragt ments, assumes toward the Owner and-Architect.
Each subcontract agreement shall preserve and prote, ts of the Owner and Architect underthe Contract
Documents with respect to the Work to be perfo e Subcontractor so that subcontracting thereof will not
prejudice such rights, and shall allow to the Su tor, unless specifically provided otherwise-in the subcontract

agreement, the benefit of all rights, remedicg@MN ess against the Contractor that the Contractor, by the-Contract
Documents, has against the Owner. Wherg riate, the Contractor shall require each Subcontractor-to enter into
similar agreements with Sub-subcont ¢ Contractor shall make available to each proposed Subcontractor,

prior to the execution of the subcontra® @ ement, copies of the Contract Documents to which the Subcontractor will
be bound, and, upon written re
proposed subcontract agreeme
make copies of applicable

of tI¥ Subcontractor, identify to the Subcontractor terms and conditions of the
ay be at variance with the Contract Documents. Subcontractors-will similarly
f such documents available to their respective proposed Sub-subcontractors.

§ 5.4 Contingent Assig@t of Subcontracts
§ 5.4.1 Each subcoptract agreement for a portion of the Work is assigned by the Contractor to the Owner, provided that
A a&nent is effective only after termination of the Contract by the Owner for cause pursuant to
tiolt 14.2 and only for those subcontract agreements that the Owner accepts by notifying the
contractor and Contractor; and
assignment is subject to the prior rights of the surety, if any, obligated under bond relating to the
Contract.

When the Owner accepts the assignment of a subcontract agreement, the Owner assumes the Contractor’s rights-and
obligations under the subcontract.

§ 5.4.2 Upon such assignment, if the Work has been suspended for more than 30 days, the Subcontractor’s
compensation shall be equitably adjusted for increases in cost resulting from the suspension.

§ 5.4.3 Upon assignment to the Owner under this Section 5.4, the Owner may further assign the subcontract to a
successor contractor or other entity. If the Owner assigns the subcontract to a successor contractor or other entity, the
Owner shall nevertheless remain legally responsible for all of the successor contractor’s obligations under the
subcontract.
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ARTICLE6 CONSTRUCTION BY OWNER OR BY SEPARATE CONTRACTORS

§ 6.1 Owner’s Right to Perform Construction and to Award Separate Contracts

§ 6.1.1 The term “Separate Contractor(s)” shall mean other contractors retained by the Owner under separate
agreements. The Owner reserves the right to perform construction or operations related to the Project with the
Owner’s own forces, and with Separate Contractors retained under Conditions of the Contract substantially similar to
those of this Contract, including those provisions of the Conditions of the Contract related to insurance and waiver of
subrogation.

§ 6.1.2 When separate contracts are awarded for different portions of the Project or other construction or operations on
the site, the term “Contractor” in the Contract Documents in each case shall mean the Contractor who executes each
separate Owner-Contractor Agreement.

§ 6.1.3 The Owner shall provide for coordination of the activities of the Owner’s own forces and of,gach Separate
Contractor with the Work of the Contractor, who shall cooperate with them. The Contractor shall MWpate with any
Separate Contractors and the Owner in reviewing their construction schedules. The Contractgfshallasfake any
revisions to its construction schedule deemed necessary after a joint review and mutual a niThe construction
schedules shall then constitute the schedules to be used by the Contractor, Separate Con%, nd the Owner until

subsequently revised. Q

§ 6.1.4 Unless otherwise provided in the Contract Documents, when the Ownergerfbrnis construction or operations
related to the Project with the Owner’s own forces or with Separate Contractg8y thig Owner or its Separate Contractors
shall have the same obligations and rights that the Contractor has under #tions of the Contract, including,
without excluding others, those stated in Article 3, this Article 6, and ArticlgsN O, 11, and 12.

§ 6.2 Mutual Responsibility QX
§ 6.2.1 The Contractor shall afford the Owner and Separate Cgatract®s reasonable opportunity for introduction and
storage of their materials and equipment and performance u@activities, and shall connect and coordinate the
Contractor’s construction and operations with theirs as re§l y the Contract Documents.

§ 6.2.2 If part of the Contractor’s Work depends fq \

cNexecution or results upon construction or.operations by the
Owner or a Separate Contractor, the Contractor '@ prior to proceeding with that portion of the-Work, promptly
notify the Architect of apparent discrepancigs”ONdSs

ts in the construction or operations by the-Owner or-Separate
Contractor that would render it unsuitablefdprgper execution and results of the Contractor’s Work. Failure of the
Contractor to notify the Architect of apgareNg dfscrepancies or defects prior to proceeding with the Work shall

constitute an acknowledgment that th@er’s or Separate Contractor’s completed or partially completed

construction is fit and proper to ive tf¢ Contractor’s Work. The Contractor shall not be responsible for
discrepancies or defects in the Qﬂxtion or operations by the Owner or Separate Contractor that-arenot apparent.

§ 6.2.3 The Contractor shal @ burse the Owner for costs the Owner incurs that are payable to a’Separate Contractor
because of the Contradpi$ delays, improperly timed activities or defective construction. The Qwner shall be
responsible to the Zontrdgor for costs the Contractor incurs because of a Separate Contractor’s delays, improperly
timed activities,&ge to the Work or defective construction.

§6.2.4 Th tor shall promptly remedy damage that the Contractor wrongfully causes to completed or partially
compl struction or to property of the Owner or Separate Contractor as provided in Section 10.2.5.

§ 6.2.5 The Owner and each Separate Contractor shall have the same responsibilities for cutting and patching as are
described for the Contractor in Section 3.14.

§ 6.3 Owner’s Right to Clean Up

If a dispute arises among the Contractor, Separate Contractors, and the Owner as to the responsibility under their
respective contracts for maintaining the premises and surrounding area free from waste materials and rubbish, the
Owner may clean up and the Architect will allocate the cost among those responsible.
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ARTICLE7 CHANGES IN THE WORK

§ 7.1 General

§ 7.1.1 Changes in the Work may be accomplished after execution of the Contract, and without invalidating the
Contract, by Change Order, Construction Change Directive or order for a minor change in the Work, subject to the
limitations stated in this Article 7 and elsewhere in the Contract Documents.

§ 7.1.2 A Change Order shall be based upon agreement among the Owner, Contractor, and Architect. A Construction
Change Directive requires agreement by the Owner and Architect and may or may not be agreed to by the Contractor.
An order for a minor change in the Work may be issued by the Architect alone.

§ 7.1.3 Changes in the Work shall be performed under applicable provisions of the Contract Documents. The

Contractor shall proceed promptly with changes in the Work, unless otherwise provided in the Change Order,
Construction Change Directive, or order for a minor change in the Work. @

Architect stating their agreement upon all of the following:

.1 The change in the Work;
.2 The amount of the adjustment, if any, in the Contract Sum; and
.3 The extent of the adjustment, if any, in the Contract Time. Q

§ 7.2 Change Orders
§ 7.2.1 A Change Order is a written instrument prepared by the Architect and signed by tl% egContractor, and

§ 7.3 Construction Change Directives %

§ 7.3.1 A Construction Change Directive is a written order prepared by the itect and signed by the Owner and
Architect, directing a change in the Work prior to agreement on adj if any, in the Contract-Sum-or-Contract
Time, or both. The Owner may by Construction Change Directives out invalidating the Contract, order changes in
the Work within the general scope of the Contract consistin@idl Yons, deletions, or other revisions, the Contract

Sum and Contract Time being adjusted accordingly.

§ 7.3.2 A Construction Change Directive shall be use@bsence of total agreement on the terms of a Change
Order.

based on one of the following methods:
1 Mutual acceptance of a
permit evaluation;

.2 Unit prices stated jmthe tract Documents or subsequently agreed upon;
3 r‘%ﬁm

§ 7.3.3 If the Construction Change Directive@ for an adjustment to the Contract Sum, the.adjustment shall be

properly itemized and supported by sufficient substantiating data to

. Cost to be dete in a manner agreed upon by the parties and a mutually acceptablefixed or
percentage f£€;8
4 Asproviged % tion 7.3.4.

§ 7.3.4 If the Contgtctor Ayes not respond promptly or disagrees with the method for adjustment in the Contract'Sum,
the Architect sh&ermine the adjustment on the basis of reasonable expenditures and savings of those performing

the Work attpfbugble%o the change, including, in case of an increase in the Contract Sum, an amount for overhead and
profit as sgt the Agreement, or if no such amount is set forth in the Agreement, a reasonable amount. In such
case, a under Section 7.3.3.3, the Contractor shall keep and present, in such form as the Architect may

prescribdyan itemized accounting together with appropriate supporting data. Unless otherwise provided in the
Contract Documents, costs for the purposes of this Section 7.3.4 shall be limited to the following:
.1 Costs of labor, including applicable payroll taxes, fringe benefits required by agreement or custom,
workers’ compensation insurance, and other employee costs approved by the Architect;
.2 Costs of materials, supplies, and equipment, including cost of transportation, whethet incorporated or
consumed,;
.3 Rental costs of machinery and equipment, exclusive of hand tools, whether rented from the Contractor
or others;
4 Costs of premiums for all bonds and insurance, permit fees, and sales, use, or similar taxes, directly
related to the change; and
.5  Costs of supervision and field office personnel directly attributable to the change.
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§ 7.3.5 If the Contractor disagrees with the adjustment in the Contract Time, the Contractor may make a Claim in
accordance with applicable provisions of Article 15.

§ 7.3.6 Upon receipt of a Construction Change Directive, the Contractor shall promptly proceed with the change in the
Work involved and advise the Architect of the Contractor’s agreement or disagreement with the method, if any,
provided in the Construction Change Directive for determining the proposed adjustment in the Contract Sum or
Contract Time.

§ 7.3.7 A Construction Change Directive signed by the Contractor indicates the Contractor’s agreement therewith,
including adjustment in Contract Sum and Contract Time or the method for determining them. Such agreement shall
be effective immediately and shall be recorded as a Change Order.

decrease in the Contract Sum shall be actual net cost as confirmed by the Architect. When both a s and credits

§ 7.3.8 The amount of credit to be allowed by the Contractor to the Owner for a deletion or change &:t results in a net
covering related Work or substitutions are involved in a change, the allowance for overhead a; ofitfhall be figured

on the basis of net increase, if any, with respect to that change

§ 7.3.9 Pending final determination of the total cost of a Construction Change Directj %wner, the Contractor
may request payment for Work completed under the Construction Change Directiye % Apblications for Payment. The
Architect will make an interim determination for purposes of monthly certifica payment for those costs and
certify for payment the amount that the Architect determines, in the Archite fessional judgment, to be
reasonably justified. The Architect’s interim determination of cost shall Contract Sum on the same basis as
a Change Order, subject to the right of either party to disagree and assgrt aNSI2m in accordance with Article 15.

§ 7.3.10 When the Owner and Contractor agree with a determinatio@de by the Architect concerning the adjustments
in the Contract Sum and Contract Time, or otherwise reach aggeeme® upon the adjustments, such agreement shall be
effective immediately and the Architect will prepare a Chan@er. Change Orders may be issued for all or anypart
of a Construction Change Directive.

§ 7.4 Minor Changes in the Work

The Architect may order minor changes in the at are consistent with the intent of the Contract Documents and
do not involve an adjustment in the Contrac n extension of the Contract Time. The Architect’s order for
minor changes shall be in writing. If the C @ believes that the proposed minor change in the Work-will affect the
Contract Sum or Contract Time, the C hall notify the Architect and shall not proceed to implement the
change in the Work. If the Contractor ® s the Work set forth in the Architect’s order for a minor change without
prior notice to the Architect that cha e will affect the Contract Sum or Contract Time, the Contractor waives any
adjustment to the Contract Su nsion of the Contract Time.

ARTICLE 8 TIME QO

a

§ 8.1 Definitions
§ 8.1.1 Unless oth ovided, Contract Time is the period of time, including authorized adjustments, allotted in
the Contract Do&ﬁs for Substantial Completion of the Work.

§8.1.2 Th commencement of the Work is the date established in the Agreement.
§8.1.3 date of Substantial Completion is the date certified by the Architect in accordance with Section 9.8.

§ 8.1.4 The term “day” as used in the Contract Documents shall mean calendar day unless otherwise.specifically
defined.

§ 8.2 Progress and Completion
§ 8.2.1 Time limits stated in the Contract Documents are of the essence of the Contract. By executing the Agreement,
the Contractor confirms that the Contract Time is a reasonable period for performing the Work.

§ 8.2.2 The Contractor shall not knowingly, except by agreement or instruction of the Owner in writing, commence the
Work prior to the effective date of insurance required to be furnished by the Contractor and Owner.
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§ 8.2.3 The Contractor shall proceed expeditiously with adequate forces and shall achieve Substantial Completion
within the Contract Time.

§ 8.3 Delays and Extensions of Time

§ 8.3.1 If the Contractor is delayed at any time in the commencement or progress of the Work by (1) an act or neglect of
the Owner or Architect, of an employee of either, or of a Separate Contractor; (2) by changes ordered in the Work; (3)
by labor disputes, fire, unusual delay in deliveries, unavoidable casualties, adverse weather conditions documented in
accordance with Section 15.1.6.2, or other causes beyond the Contractor’s control; (4) by delay authorized by the
Owner pending mediation and binding dispute resolution; or (5) by other causes that the Contractor asserts, and the
Architect determines, justify delay, then the Contract Time shall be extended for such reasonable time as the Architect
may determine.

§ 8.3.2 Claims relating to time shall be made in accordance with applicable provisions of Article 1

§ 8.3.3 This Section 8.3 does not preclude recovery of damages for delay by either party undep/OthergpfOvisions of the
Contract Documents.

ARTICLE9 PAYMENTS AND COMPLETION @

§ 9.1 Contract Sum

§9.1.1 The Contract Sum is stated in the Agreement and, including authorized a e;s, is the total amount payable
by the Owner to the Contractor for performance of the Work under the Con, cuments.

§ 9.1.2 If unit prices are stated in the Contract Documents or subsequeptly d upon, and if quantities originally
contemplated are materially changed so that application of such unj the actual quantities causes-substantial
inequity to the Owner or Contractor, the applicable unit prices shQ equitably adjusted.

§ 9.2 Schedule of Values

Where the Contract is based on a stipulated sum or Guara aximum Price, the Contractor shall submit a
schedule of values to the Architect before the first A, e for Payment, allocating the entire Contract Sumito the
various portions of the Work. The schedule of va be prepared in the form, and supported by-the data to
substantiate its accuracy, required by the Archit is schedule, unless objected to by the Architect, shall be used as
a basis for reviewing the Contractor’s Applj r Payment. Any changes to the schedule of values shall be
submitted to the Architect and supported @data to substantiate its accuracy as the Architect may require, and
unless objected to by the Architect, shai¥ge Wgel as a basis for reviewing the Contractor’s subsequent Applications for
Payment.

§ 9.3 Applications for Payment %

§9.3.1 At least ten days be cNdate established for each progress payment, the Contractor shall submit to the
Architect an itemized for Payment prepared in accordance with the schedule of'values, if required under
Section 9.2, for complfteg’portions of the Work. The application shall be notarized, if required, and supported by all
data substantiatin%he tractor’s right to payment that the Owner or Architect require, such as copies of

requisitions, an ases and waivers of liens from Subcontractors and suppliers, and shall reflect retainage if
provided forg ntract Documents.

§9.3.1 ovided in Section 7.3.9, such applications may include requests for payment on account of changes in
the Worl\that have been properly authorized by Construction Change Directives, or by interim determinations of the
Architect, but not yet included in Change Orders.

§ 9.3.1.2 Applications for Payment shall not include requests for payment for portions of the Work for which the
Contractor does not intend to pay a Subcontractor or supplier, unless such Work has been performed by others whom
the Contractor intends to pay.

§ 9.3.2 Unless otherwise provided in the Contract Documents, payments shall be made on account of materials and
equipment delivered and suitably stored at the site for subsequent incorporation in the Work. If approved in advance
by the Owner, payment may similarly be made for materials and equipment suitably stored off the site at a location
agreed upon in writing. Payment for materials and equipment stored on or off the site shall be conditioned upon
compliance by the Contractor with procedures satisfactory to the Owner to establish the Owner’s title to-such-materials
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and equipment or otherwise protect the Owner’s interest, and shall include the costs of applicable insurance, storage,
and transportation to the site, for such materials and equipment stored off the site.

§ 9.3.3 The Contractor warrants that title to all Work covered by an Application for Payment will pass to the Owner no
later than the time of payment. The Contractor further warrants that upon submittal of an Application for Payment all
Work for which Certificates for Payment have been previously issued and payments received from the Owner shall, to
the best of the Contractor’s knowledge, information, and belief, be free and clear of liens, claims, security interests, or
encumbrances, in favor of the Contractor, Subcontractors, suppliers, or other persons or entities that provided labor,
materials, and equipment relating to the Work.

§ 9.4 Certificates for Payment

§ 9.4.1 The Architect will, within seven days after receipt of the Contractor’s Application for Payment, either (1) issue
to the Owner a Certificate for Payment in the full amount of the Application for Payment, with a cgpy to the
Contractor; or (2) issue to the Owner a Certificate for Payment for such amount as the Architect de%es is properly
due, and notify the Contractor and Owner of the Architect’s reasons for withholding certificatigh i as provided in
Section 9.5.1; or (3) withhold certification of the entire Application for Payment, and noti opfractor and Owner
of the Architect’s reason for withholding certification in whole as provided in Section 9.%

§ 9.4.2 The issuance of a Certificate for Payment will constitute a representation b hitect to the Owner, based
on the Architect’s evaluation of the Work and the data in the Application for P t, that, to the best of the
Architect’s knowledge, information, and belief, the Work has progressed to p&nt indicated, the quality of the
Work is in accordance with the Contract Documents, and that the Contr itled to payment in the amount
certified. The foregoing representations are subject to an evaluation of the k for conformance with the Contract
Documents upon Substantial Completion, to results of subsequenQ nspections, to correction-of minor

deviations from the Contract Documents prior to completion, and cific qualifications expressed by the Architect.
However, the issuance of a Certificate for Payment will not bgea repi@sentation that the Architect has (1) made
exhaustive or continuous on-site inspections to check the q@r quantity of the Work; (2) reviewed construction
means, methods, techniques, sequences, or procedures; ( ighved copies of requisitions received from
Subcontractors and suppliers and other data requeste wner to substantiate the Contractor’s right to payment;
or (4) made examination to ascertain how or for & se the Contractor has used money previously paid on
account of the Contract Sum.

§ 9.5 Decisions to Withhold Certification Q

§ 9.5.1 The Architect may withhold a iféat& for Payment in whole or in part, to the extent reasonably necessary to
protect the Owner, if in the Architect ion the representations to the Owner required by Section 9.4.2 cannot be
made. If the Architect is unable tpsgertify¥payment in the amount of the Application, the Architect will notify the
Contractor and Owner as provi@ection 9.4.1. If the Contractor and Architect cannot agree on a revised amount,

the Architect will promptly, ertificate for Payment for the amount for which the Architect is able to make such
representations to the Oyn! Architect may also withhold a Certificate for Payment or; because of subsequently
discovered evidence, \Qu 1fy the whole or a part of a Certificate for Payment previously issued, to such extentas

including loss r ing from acts and omissions described in Section 3.3.2, because of
A ectve Work not remedied;

party claims filed or reasonable evidence indicating probable filing of such claims, unless security
acceptable to the Owner is provided by the Contractor;
failure of the Contractor to make payments properly to Subcontractors or suppliers for labor, materials
or equipment;
reasonable evidence that the Work cannot be completed for the unpaid balance of the Contract Sum;
damage to the Owner or a Separate Contractor;
reasonable evidence that the Work will not be completed within the Contract Time, and that the unpaid
balance would not be adequate to cover actual or liquidated damages for the anticipated delay; or
.1 repeated failure to carry out the Work in accordance with the Contract Documents.

may be necessary c the Wyrchitect’s opinion to protect the Owner from loss for which the Contractor is responsible,

o vk

§ 9.5.2 When either party disputes the Architect’s decision regarding a Certificate for Payment under Section 9.5.1, in
whole or in part, that party may submit a Claim in accordance with Article 15.

§ 9.5.3 When the reasons for withholding certification are removed, certification will be made for-amounts previously
withheld.
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§ 9.5.4 If the Architect withholds certification for payment under Section 9.5.1.3, the Owner may, at its sole option,
issue joint checks to the Contractor and to any Subcontractor or supplier to whom the Contractor failed to make
payment for Work properly performed or material or equipment suitably delivered. If the Owner makes payments by
joint check, the Owner shall notify the Architect and the Contractor shall reflect such payment on its next Application
for Payment.

§ 9.6 Progress Payments
§ 9.6.1 After the Architect has issued a Certificate for Payment, the Owner shall make payment iin the manner and
within the time provided in the Contract Documents, and shall so notify the Architect.

§ 9.6.2 The Contractor shall pay each Subcontractor, no later than seven days after receipt of payment from the Owner,
the amount to which the Subcontractor is entitled, reflecting percentages actually retained from payments to the
Contractor on account of the Subcontractor’s portion of the Work. The Contractor shall, by appr%agreement
with each Subcontractor, require each Subcontractor to make payments to Sub-subcontractorg/ina siaafilar manner.

§ 9.6.3 The Architect will, on request, furnish to a Subcontractor, if practicable, informat%a ding percentages of
completion or amounts applied for by the Contractor and action taken thereon by the itaef and Owner on account
of portions of the Work done by such Subcontractor.

Subcontractors and suppliers amounts paid by the Owner to the Contract, contracted Work. If the Contractor
fails to furnish such evidence within seven days, the Owner shall have the r contact Subcontractors and suppliers
to ascertain whether they have been properly paid. Neither the OV@ hitect shall have-an-obligation-to-pay;-or

§ 9.6.4 The Owner has the right to request written evidence from the ContraQt t the Contractor has properly paid

to see to the payment of money to, a Subcontractor or supplier, e as may otherwise be required by law.

§ 9.6.5 The Contractor’s payments to suppliers shall be trea@ manner similar to that provided in Sections 9:6.2,
9.6.3 and 9.6.4.

§9.6.6 A Certificate for Payment, a progress paymgs
shall not constitute acceptance of Work not in ad

rtial or entire use or occupancy of the Project by the Owner
ance with the Contract Documents.

§ 9.6.7 Unless the Contractor provides theqJ% ith a payment bond in the full penal sum of the Contract Sum,

payments received by the Contractor fi o’ ONg Properly performed by Subcontractors or provided by suppliers shall be

held by the Contractor for those Subcors or suppliers who performed Work or furnished materials, or both,

under contract with the Contractgsor wiNCh payment was made by the Owner. Nothing contained herein shall require
0 sunt and not commingled with money of the Contractor, create any-fiduciary

of the Contractor for breach of trust, or entitle any person,or entity to an‘award of

tractor for breach of the requirements of this provision.

liability or tort liability on
punitive damages againgt t

defend and indefhiiN{y the Owner from all loss, liability, damage or expense, including reasonable attorney’s fees and
litigation ex

§9.6.8 Provided tK Owmy has fulfilled its payment obligations under the Contract Documents, the Contractor/shall

12

!@ , afising out of any lien claim or other claim for payment by any Subcontractor or supplier of any

which th§Jien or other claim for payment has been asserted.

§ 9.7 Failure of Payment

If the Architect does not issue a Certificate for Payment, through no fault of the Contractor, within seven days after
receipt of the Contractor’s Application for Payment, or if the Owner does not pay the Contractor within seven days
after the date established in the Contract Documents, the amount certified by the Architect or awarded by binding
dispute resolution, then the Contractor may, upon seven additional days’ notice to the Owner and Architect, stop the
Work until payment of the amount owing has been received. The Contract Time shall be extended appropriately and
the Contract Sum shall be increased by the amount of the Contractor’s reasonable costs of shutdown, delay and
start-up, plus interest as provided for in the Contract Documents.
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§ 9.8 Substantial Completion

§ 9.8.1 Substantial Completion is the stage in the progress of the Work when the Work or designated portion thereof is
sufficiently complete in accordance with the Contract Documents so that the Owner can occupy or utilize the Work for
its intended use.

§ 9.8.2 When the Contractor considers that the Work, or a portion thereof which the Owner agrees to accept separately,
is substantially complete, the Contractor shall prepare and submit to the Architect a comprehensive list of items to be
completed or corrected prior to final payment. Failure to include an item on such list does not alter the responsibility of
the Contractor to complete all Work in accordance with the Contract Documents.

§ 9.8.3 Upon receipt of the Contractor’s list, the Architect will make an inspection to determine whether the Work or
designated portion thereof is substantially complete. If the Architect’s inspection discloses any item, whether or not
included on the Contractor’s list, which is not sufficiently complete in accordance with the ContragtDocuments so

that the Owner can occupy or utilize the Work or designated portion thereof for its intended use tractor shall,
before issuance of the Certificate of Substantial Completion, complete or correct such item ugbnnotification by the
Architect. In such case, the Contractor shall then submit a request for another inspection b rgiMitect to determine

Substantial Completion.

§ 9.8.4 When the Work or designated portion thereof is substantially complete, the
of Substantial Completion that shall establish the date of Substantial Completi
Owner and Contractor for security, maintenance, heat, utilities, damage to t
within which the Contractor shall finish all items on the list accompanyi

Contract Documents shall commence on the date of Substantial Completio
unless otherwise provided in the Certificate of Substantial Compl

t will prepare a Certificate
tablish responsibilities of the
and insurance; and fix the time

ificate. Warranties required by the
he Work or designated portion thereof

Q.

itted % the Owner and Contractor for their written
pon such acceptance, and consent of surety if-any,
r designated portion thereof. Such payment shall be
the requirements of the Contract Documents.

§ 9.8.5 The Certificate of Substantial Completion shall be sub
acceptance of responsibilities assigned to them in the Certi
the Owner shall make payment of retainage applying to th
adjusted for Work that is incomplete or not in accorK

§ 9.9 Partial Occupancy or Use

§ 9.9.1 The Owner may occupy or use any or partially completed portion of the Work-at any stage when
such portion is designated by separate agr. ith the Contractor, provided such occupancy or use is-consented to
by the insurer and authorized by publmﬁéS 1tfes having jurisdiction over the Project. Such partial occupancy-or use

C
C

may commence whether or not the po substantially complete, provided the Owner and Contractor have
accepted in writing the responsibjagies asMgned to each of them for payments, retainage, if any, security, maintenance,
heat, utilities, damage to the insurance, and have agreed in writing concerning the period for-correction of
the Work and commencemny rranties required by the Contract Documents. When the Contractor considers a
portion substantially cogap¥g e Contractor shall prepare and submit a list to the Architect as provided under
Section 9.8.2. Consen@e ontractor to partial occupancy or use shall not be unreasonably withheld. The stage-of
the progress of Zt}&)r all be determined by written agreement between the Owner and Contractor or, if no

agreement is re , by decision of the Architect.

§9.9.2Im ;@ prior to such partial occupancy or use, the Owner, Contractor, and Architect shall jointly inspect
the are occupied or portion of the Work to be used in order to determine and record the condition of the Work.

§9.9.3 Unless otherwise agreed upon, partial occupancy or use of a portion or portions of the Work shall not constitute
acceptance of Work not complying with the requirements of the Contract Documents.

§ 9.10 Final Completion and Final Payment

§ 9.10.1 Upon receipt of the Contractor’s notice that the Work is ready for final inspection and acceptance and upon
receipt of a final Application for Payment, the Architect will promptly make such inspection. When the Architect finds
the Work acceptable under the Contract Documents and the Contract fully performed, the Architect will promptly
issue a final Certificate for Payment stating that to the best of the Architect’s knowledge, information and belief, and
on the basis of the Architect’s on-site visits and inspections, the Work has been completed in accordance with the
Contract Documents and that the entire balance found to be due the Contractor and noted in the final Certificate is due
and payable. The Architect’s final Certificate for Payment will constitute a further representation that conditions listed
in Section 9.10.2 as precedent to the Contractor’s being entitled to final payment have been fulfilled.
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§ 9.10.2 Neither final payment nor any remaining retained percentage shall become due until the Contractor submits to
the Architect (1) an affidavit that payrolls, bills for materials and equipment, and other indebtedness connected with
the Work for which the Owner or the Owner’s property might be responsible or encumbered (less amounts withheld
by Owner) have been paid or otherwise satisfied, (2) a certificate evidencing that insurance required by the Contract
Documents to remain in force after final payment is currently in effect, (3) a written statement that the Contractor
knows of no reason that the insurance will not be renewable to cover the period required by the Contract Documents,
(4) consent of surety, if any, to final payment, (5) documentation of any special warranties, such as manufacturers’
warranties or specific Subcontractor warranties, and (6) if required by the Owner, other data establishing payment or
satisfaction of obligations, such as receipts and releases and waivers of liens, claims, security interests, or
encumbrances arising out of the Contract, to the extent and in such form as may be designated by the Owner. If a
Subcontractor refuses to furnish a release or waiver required by the Owner, the Contractor may; furnish-a bond
satisfactory to the Owner to indemnify the Owner against such lien, claim, security interest, or encymbrance. If a lien,
claim, security interest, or encumbrance remains unsatisfied after payments are made, the Contra%all refund to
the Owner all money that the Owner may be compelled to pay in discharging the lien, claim, #cyri terest, or
encumbrance, including all costs and reasonable attorneys’ fees. %

the Contractor or by issuance of Change Orders affecting final completion, and t ect so confirms, the Owner
shall, upon application by the Contractor and certification by the Architect, an out terminating the Contract,
make payment of the balance due for that portion of the Work fully completgthycrected, and accepted. If the

top

§9.10.3 If, after Substantial Completion of the Work, final completion thereof'is matc’I!!i yed through no fault of

remaining balance for Work not fully completed or corrected is less tha stipulated in the Contract
Documents, and if bonds have been furnished, the written consent of the s ayment of the balance due for that
portion of the Work fully completed and accepted shall be submitt; ontractor to the-Architect prior-to
certification of such payment. Such payment shall be made under@s and conditions governing final payment,
except that it shall not constitute a waiver of Claims. :

§ 9.10.4 The making of final payment shall constitute a wa\ Claims by the Owner except those arising from
A liens, Claims, security interests, or en; es arising out of the Contract and unsettled;
.2 failure of the Work to comply wit gdirements of the Contract Documents;
.3 terms of special warranties requir§ he Contract Documents; or
4 audits performed by the Owng itted by the Contract Documents, after final payment.

claims by that payee except those pre made in writing and identified by that payee as unsettled at the time of

§9.10.5 Acceptance of final payment@o tractor, a Subcontractor, or a supplier, shall constitute a waiver-of
final Application for Payment.

ARTICLE10 PROTECTIONZ ONS AND PROPERTY

§ 10.1 Safety Precautionsrald Prgigrams
The Contractor shall b%?‘onsible for initiating, maintaining, and supervising all safety precautions and programs-in
connection with /ﬂqr ance of the Contract.
§ 10.2 Safety ¢ sohs and Property
§1021T ector shall take reasonable precautions for safety of, and shall provide reasonable protection to
preve ¢, injury, or loss to
employees on the Work and other persons who may be affected thereby;
.2 the Work and materials and equipment to be incorporated therein, whether in storage on or off the site,
under care, custody, or control of the Contractor, a Subcontractor, or a Sub-subcontractor; and
3 other property at the site or adjacent thereto, such as trees, shrubs, lawns, walks, pavements, roadways,

structures, and utilities not designated for removal, relocation, or replacement in the-course of
construction.

§ 10.2.2 The Contractor shall comply with, and give notices required by applicable laws, statutes, ordinances, codes,
rules and regulations, and lawful orders of public authorities, bearing on safety of persons or property or their
protection from damage, injury, or loss.

§ 10.2.3 The Contractor shall implement, erect, and maintain, as required by existing conditions-and performance of
the Contract, reasonable safeguards for safety and protection, including posting danger signs and other warnings
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against hazards; promulgating safety regulations; and notifying the owners and users of adjacent sites and utilities of
the safeguards.

§ 10.2.4 When use or storage of explosives or other hazardous materials or equipment, or unusual methods are
necessary for execution of the Work, the Contractor shall exercise utmost care and carry on such activities under
supervision of properly qualified personnel.

§ 10.2.5 The Contractor shall promptly remedy damage and loss (other than damage or loss insured under property
insurance required by the Contract Documents) to property referred to in Sections 10.2.1.2 and 10.2.1.3 caused in
whole or in part by the Contractor, a Subcontractor, a Sub-subcontractor, or anyone directly or indirectly employed by
any of them, or by anyone for whose acts they may be liable and for which the Contractor is responsible under
Sections 10.2.1.2 and 10.2.1.3. The Contractor may make a Claim for the cost to remedy the damage or loss to the
extent such damage or loss is attributable to acts or omissions of the Owner or Architect or anyonedirectly or
indirectly employed by either of them, or by anyone for whose acts either of them may be liable, a@ttributable to
the fault or negligence of the Contractor. The foregoing obligations of the Contractor are in aglifjonsd the
Contractor’s obligations under Section 3.18. %

shall be the prevention of accidents. This person shall be the Contractor’s superin nless otherwise designated
by the Contractor in writing to the Owner and Architect.

§10.2.7 The Contractor shall not permit any part of the construction or sit tthed so as to cause damage or create
an unsafe condition. 0

§ 10.2.6 The Contractor shall designate a responsible member of the Contractor’s 0' at the site whose duty

§ 10.2.8 Injury or Damage to Person or Property Q)

If either party suffers injury or damage to person or property hgcausNof an act or omission of the other party, or of
others for whose acts such party is legally responsible, noticf o injury or damage, whether or not insured, shall be
given to the other party within a reasonable time not exce days after discovery. The notice shall-provide
sufficient detail to enable the other party to investigaK tter.

§ 10.3 Hazardous Materials and Substances Q

§ 10.3.1 The Contractor is responsible for copP with any requirements included in the Contract Documents
regarding hazardous materials or substan @ Contractor encounters a hazardous material or substance not
addressed in the Contract Documents 7 1 onable precautions will be inadequate to prevent foreseeable bedily
injury or death to persons resulting fraterial or substance, including but not limited to asbestos or
polychlorinated biphenyl (PCB) ount¥red on the site by the Contractor, the Contractor shall, upon recognizing the
condition, immediately stop W@ne affected area and notify the Owner and Architect of the-condition.

§10.3.2 Upon receipt of] -\@ actor’s notice, the Owner shall obtain the services of a licensed laboratory to verify
the presence or absen he material or substance reported by the Contractor and, in the event such material or
substance is foundgto be Pgesent, to cause it to be rendered harmless. Unless otherwise required by the Contract
Documents, the er shall furnish in writing to the Contractor and Architect the names and qualifications of persons
or entities w, to'perform tests verifying the presence or absence of the material or substance or who are to
perform t removal or safe containment of the material or substance. The Contractor and the Architect will
promp o the Owner in writing stating whether or not either has reasonable objection to the persons or entities
propose the Owner. If either the Contractor or Architect has an objection to a person or entity proposed by the
Owner, the Owner shall propose another to whom the Contractor and the Architect have no reasonable objection.
When the material or substance has been rendered harmless, Work in the affected area shall resume upon written
agreement of the Owner and Contractor. By Change Order, the Contract Time shall be extended-appropriately and the
Contract Sum shall be increased by the amount of the Contractor’s reasonable additional costs/of shutdown, delay, and
start-up.

§ 10.3.3 To the fullest extent permitted by law, the Owner shall indemnify and hold harmless the Contractor,
Subcontractors, Architect, Architect’s consultants, and agents and employees of any of them from and against claims,
damages, losses, and expenses, including but not limited to attorneys’ fees, arising out of or resulting from
performance of the Work in the affected area if in fact the material or substance presents the risk of bodily injury or
death as described in Section 10.3.1 and has not been rendered harmless, provided that such-claim; damage;loss; or
expense is attributable to bodily injury, sickness, disease or death, or to injury to or destruction of tangible property
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(other than the Work itself), except to the extent that such damage, loss, or expense is due to the fault or negligence of
the party seeking indemnity.

§ 10.3.4 The Owner shall not be responsible under this Section 10.3 for hazardous materials or substances the
Contractor brings to the site unless such materials or substances are required by the Contract Documents. The Owner
shall be responsible for hazardous materials or substances required by the Contract Documents, except to the extent of
the Contractor’s fault or negligence in the use and handling of such materials or substances!

§ 10.3.5 The Contractor shall reimburse the Owner for the cost and expense the Owner incurs (1) for remediation of
hazardous materials or substances the Contractor brings to the site and negligently handles, or (2) where the
Contractor fails to perform its obligations under Section 10.3.1, except to the extent that the cost and expense are due
to the Owner’s fault or negligence.

§ 10.3.6 If, without negligence on the part of the Contractor, the Contractor is held liable by a go@nt agency for
the cost of remediation of a hazardous material or substance solely by reason of performing Wor, quired by the
Contract Documents, the Owner shall reimburse the Contractor for all cost and expense t% ingirred.

§ 10.4 Emergencies

In an emergency affecting safety of persons or property, the Contractor shall act, g @ tractor’s discretion, to
prevent threatened damage, injury, or loss. Additional compensation or extensio @ im¢€ claimed by the Contractor on
account of an emergency shall be determined as provided in Article 15 anc@ 7.

ARTICLE 11 INSURANCE AND BONDS

§ 11.1 Contractor’s Insurance and Bonds

§ 11.1.1 The Contractor shall purchase and maintain insurance of Qpes and limits of liability, containing the
endorsements, and subject to the terms and conditions, as desggibed ™ the Agreement or elsewhere in the Contract
Documents. The Contractor shall purchase and maintain th@ed insurance from an insurance company or
insurance companies lawfully authorized to issue insuran jurisdiction where the Project is located: The
Owner, Architect, and Architect’s consultants shall ke as additional insureds under the Contractor’s
commercial general liability policy or as otherwis ed in the Contract Documents.

§ 11.1.2 The Contractor shall provide surety /G he types, for such penal sums, and subject.to such terms and
conditions as required by the Contract D Q The Contractor shall purchase and maintain the required bonds
D& Cd to issue surety bonds in the jurisdiction where the Project is located.

from a company or companies lawfullq
§ 11.1.3 Upon the request of any on o¥entity appearing to be a potential beneficiary of bonds covering payment of
obligations arising under the C@the Contractor shall promptly furnish a copy of the bonds-or shall authorize a
copy to be furnished.

§ 11.1.4 Notice of Canc@lla#fon or Expiration of Contractor’s Required Insurance. Within three (3) business days of the
date the ContractgpbecoMyes aware of an impending or actual cancellation or expiration of any insurance required by
the Contract Do@ﬁs, the Contractor shall provide notice to the Owner of such impending or actual cancellation or

expiration. ecelpt of notice from the Contractor, the Owner shall, unless the lapse in coverage arises from an act
or omissi g Owner, have the right to stop the Work until the lapse in coverage has been cured by the
procurt replacement coverage by the Contractor. The furnishing of notice by the Contractor shall not relieve

the Contigctor of any contractual obligation to provide any required coverage.

§ 11.2 Owner’s Insurance

§ 11.2.1 The Owner shall purchase and maintain insurance of the types and limits of liability, containing the
endorsements, and subject to the terms and conditions, as described in the Agreement or elsewhere-in the Contract
Documents. The Owner shall purchase and maintain the required insurance from an insurance company or insurance
companies lawfully authorized to issue insurance in the jurisdiction where the Project is located.

§ 11.2.2 Failure to Purchase Required Property Insurance. If the Owner fails to purchase and maintain the required
property insurance, with all of the coverages and in the amounts described in the Agreement or elsewhere in the
Contract Documents, the Owner shall inform the Contractor in writing prior to commencement of the Work. Upon
receipt of notice from the Owner, the Contractor may delay commencement of the Work and ' may-obtain-insurance that
will protect the interests of the Contractor, Subcontractors, and Sub-Subcontractors in the Work. When the failure to
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provide coverage has been cured or resolved, the Contract Sum and Contract Time shall be equitably adjusted. In the
event the Owner fails to procure coverage, the Owner waives all rights against the Contractor, Subcontractors, and
Sub-subcontractors to the extent the loss to the Owner would have been covered by the insurance to have been
procured by the Owner. The cost of the insurance shall be charged to the Owner by a Change Order. If the Owner does
not provide written notice, and the Contractor is damaged by the failure or neglect of the Owner to purchase or
maintain the required insurance, the Owner shall reimburse the Contractor for all reasonable costs and damages
attributable thereto.

§ 11.2.3 Notice of Cancellation or Expiration of Owner’s Required Property Insurance. Within three (3) business days of
the date the Owner becomes aware of an impending or actual cancellation or expiration of any property insurance
required by the Contract Documents, the Owner shall provide notice to the Contractor of such impending or actual
cancellation or expiration. Unless the lapse in coverage arises from an act or omission of the Contractor: (1) the
Contractor, upon receipt of notice from the Owner, shall have the right to stop the Work until the lapgse in coverage has
been cured by the procurement of replacement coverage by either the Owner or the Contractor; ( ontract Time
and Contract Sum shall be equitably adjusted; and (3) the Owner waives all rights agamst thefLo, tr

Subcontractors, and Sub-subcontractors to the extent any loss to the Owner would have bega,C by the insurance
had it not expired or been cancelled. If the Contractor purchases replacement coverage, t the insurance shall
be charged to the Owner by an appropriate Change Order. The furnishing of notrce er shall not relieve the
Owner of any contractual obligation to provide required insurance.

§ 11.3 Waivers of Subrogation

§ 11.3.1 The Owner and Contractor waive all rights against (1) each oth of their subcontractors,
sub-subcontractors, agents, and employees, each of the other; (2) the rch and Architect’s consultants; and (3)
Separate Contractors, if any, and any of their subcontractors, sub-s ors, agents, and-employees, for damages
caused by fire, or other causes of loss, to the extent those losses a ered by property insurance required by the
Agreement or other property insurance applicable to the Projgat, exc®t such rights as they have to proceeds of such
insurance. The Owner or Contractor, as appropriate, shall r@imilar written waivers in favor of the individuals
and entities identified above from the Architect, Architec Itants, Separate Contractors, subcontractors, and
sub-subcontractors. The policies of insurance purch: aintained by each person or entity agreeing to-waive
claims pursuant to this section 11.3.1 shall not prohik waiver of subrogation. This waiver of subrogation shall be
effective as to a person or entity (1) even thoug 4@; prson or entity would otherwise have a duty-of indemnification,
contractual or otherwise, (2) even though th ér entity did not pay the insurance premium-directly orindirectly,

or (3) whether or not the person or entity {a surable interest in the damaged property.

§ 11.3.2 If during the Project construcriod the Owner insures properties, real or personal or both, at or adjacent
to the site by property insurance er pMicies separate from those insuring the Project, or if after final payment
property insurance is to be pro the completed Project through a policy or policies other thanthose insuring the
Project during the construcformygeNod, to the extent permissible by such policies, the Owner waives all rights in
accordance with the ter t@ ion 11.3.1 for damages caused by fire or other causes of loss coyvered by this separate
property insurance. Q

§11.4 Loss of smess Interruption, and Delay in Completion Insurance

The Owner ner’s option, may purchase and maintain insurance that will protect the Owner against loss of
use of the property, or the inability to conduct normal operations, due to fire or other causes of loss. The
Owner. all rights of action against the Contractor and Architect for loss of use of the Owner’s property, due to

fire or ofher hazards however caused.

§11.5 Adjustment and Settlement of Insured Loss

§ 11.5.1 A loss insured under the property insurance required by the Agreement shall be adjusted by the Owner as
fiduciary and made payable to the Owner as fiduciary for the insureds, as their interests may appear, subject to
requirements of any applicable mortgagee clause and of Section 11.5.2. The Owner shall pay the Architect and
Contractor their just shares of insurance proceeds received by the Owner, and by appropriate agreements the Architect
and Contractor shall make payments to their consultants and Subcontractors in similar manner.

§ 11.5.2 Prior to settlement of an insured loss, the Owner shall notify the Contractor of the terms of the proposed
settlement as well as the proposed allocation of the insurance proceeds. The Contractor shall have 14 days from receipt
of notice to object to the proposed settlement or allocation of the proceeds. If the Contractor-does not-object; the
Owner shall settle the loss and the Contractor shall be bound by the settlement and allocation. Upon receipt, the Owner
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shall deposit the insurance proceeds in a separate account and make the appropriate distributions. Thereafter, if no
other agreement is made or the Owner does not terminate the Contract for convenience, the Owner and Contractor
shall execute a Change Order for reconstruction of the damaged or destroyed Work in the amount allocated for that
purpose. If the Contractor timely objects to either the terms of the proposed settlement or the allocation of the
proceeds, the Owner may proceed to settle the insured loss, and any dispute between the Owner and Contractor arising
out of the settlement or allocation of the proceeds shall be resolved pursuant to Article 15. Pending resolution of any
dispute, the Owner may issue a Construction Change Directive for the reconstruction of the damaged or destroyed
Work.

ARTICLE 12 UNCOVERING AND CORRECTION OF WORK

§ 12.1 Uncovering of Work

§12.1.1 If a portion of the Work is covered contrary to the Architect’s request or to requirements specifically expressed
in the Contract Documents, it must, if requested in writing by the Architect, be uncovered for the Agchitect’s
examination and be replaced at the Contractor’s expense without change in the Contract Time. %

its being covered, the Architect may request to see such Work and it shall be uncovered ntractor. If such
Work is in accordance with the Contract Documents, the Contractor shall be entitled 6 4 table adjustment to the
Contract Sum and Contract Time as may be appropriate. If such Work is not in acg dange with the Contract

t ra

§12.1.2 If a portion of the Work has been covered that the Architect has not specifically reguc%€d #6 examine prior to
% 0

Documents, the costs of uncovering the Work, and the cost of correction, shall

§ 12.2 Correction of Work Q~
§ 12.2.1 Before Substantial Completion

The Contractor shall promptly correct Work rejected by the Archit@ ajJing to conform to-the requirements-of the

ontractor’s expense.

Contract Documents, discovered before Substantial Completion a: ether or not fabricated, installed or completed.
Costs of correcting such rejected Work, including additional {gsting ®ad inspections, the cost of uncovering and
replacement, and compensation for the Architect’s services @penses made necessary thereby, shall be at the
Contractor’s expense. %

§ 12.2.2 After Substantial Completion x

§ 12.2.2.1 In addition to the Contractor’s obligati@d r Section 3.5, if, within one year after the-date of Substantial
Completion of the Work or designated portig s or after the date for commencement of warranties established
under Section 9.9.1, or by terms of any a special warranty required by the Contract Documents, any of the
Work is found to be not in accordance PX Cquirements of the Contract Documents, the Contractor shall correct it
promptly after receipt of notice from %ner to do so, unless the Owner has previously given the Contractor a
written acceptance of such condijsey. ThH¥Owner shall give such notice promptly after discovery of the condition.
During the one-year period for@;ﬂon of Work, if the Owner fails to notify the Contractor and-give the Contractor
an opportunity to make the n, the Owner waives the rights to require correction by the’Contractor and to make

a claim for breach of wapra the Contractor fails to correct nonconforming Work within a reasonable time during
that period after recei&xo ice from the Owner or Architect, the Owner may correct it in accordance with

Section 2.5. &
§12.2.2.2 Thy -yedr period for correction of Work shall be extended with respect to portions of Work first
performed Ibstantial Completion by the period of time between Substantial Completion and the actual

§ 12.2.2.3 The one-year period for correction of Work shall not be extended by corrective Work performed by the
Contractor pursuant to this Section 12.2.

§ 12.2.3 The Contractor shall remove from the site portions of the Work that are not in accordance with the
requirements of the Contract Documents and are neither corrected by the Contractor nor accepted by the Owner.

§ 12.2.4 The Contractor shall bear the cost of correcting destroyed or damaged construction of the Owner or Separate
Contractors, whether completed or partially completed, caused by the Contractor’s correction or removal of Work that
is not in accordance with the requirements of the Contract Documents.

§ 12.2.5 Nothing contained in this Section 12.2 shall be construed to establish a period of limitation with respect to
other obligations the Contractor has under the Contract Documents. Establishment of the one-year period for
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correction of Work as described in Section 12.2.2 relates only to the specific obligation of the Contractor to correct the
Work, and has no relationship to the time within which the obligation to comply with the Contract Documents may be
sought to be enforced, nor to the time within which proceedings may be commenced to establish the Contractor’s
liability with respect to the Contractor’s obligations other than specifically to correct the Work.

§ 12.3 Acceptance of Nonconforming Work

If the Owner prefers to accept Work that is not in accordance with the requirements of the Contract Documents, the
Owner may do so instead of requiring its removal and correction, in which case the Contract Sum will be reduced as
appropriate and equitable. Such adjustment shall be effected whether or not final payment has been made.

ARTICLE 13 MISCELLANEOUS PROVISIONS

§ 13.1 Governing Law

The Contract shall be governed by the law of the place where the Project is located, excluding thatjurisdiction’s
choice of law rules. If the parties have selected arbitration as the method of binding dispute resol@he Federal
Arbitration Act shall govern Section 15.4.

representatives to covenants, agreements, and obligations contained in the Contrac ents. Except as provided in
Section 13.2.2, neither party to the Contract shall assign the Contract as a whol out written consent of the other.
If either party attempts to make an assignment without such consent, that [@ | nevertheless remain legally

responsible for all obligations under the Contract. ;

§ 13.2 Successors and Assigns %
§ 13.2.1 The Owner and Contractor respectively bind themselves, their partners, suc@ signs, and legal

financing for the Project, if the lender assumes the Owner’s rights bligations under the Contract Documents. The

§ 13.2.2 The Owner may, without consent of the Contractor, assig@ act to a lender providing construction
Contractor shall execute all consents reasonably required to @at he assignment.

§ 13.3 Rights and Remedies
§ 13.3.1 Duties and obligations imposed by the Contrgc ents and rights and remedies available thereunder shall
be in addition to and not a limitation of duties, obli N, ights, and remedies otherwise imposed oravailable by law.

§ 13.3.2 No action or failure to act by the O

afforded them under the Contract, nor sh

breach thereunder, except as may be %&

§ 13.4 Tests and Inspections

§ 13.4.1 Tests, inspections, and Q swals of portions of the Work shall be made as required by the-Contract

Documents and by applicalpfc Ty statutes, ordinances, codes, rules, and regulations or lawful orders of public
% ided, the Contractor shall make arrangements for such tests, inspections, and

authorities. Unless othepwi
approvals with an inddgepdent testing laboratory or entity acceptable to the Owner, or with the appropriate public
authority, and shaKbear related costs of tests, inspections, and approvals. The Contractor shall give the Architect

itect, or Contractor shall constitute a waiver of a right or duty
ction or failure to act constitute approval of or acquiescence in a
agreed upon in writing.

timely notice of and where tests and inspections are to be made so that the Architect may be present for such
procedures. ASQwirer shall bear costs of tests, inspections, or approvals that do not become requirements until after
bids are r r negotiations concluded. The Owner shall directly arrange and pay for tests, inspections, or
approv. re building codes or applicable laws or regulations so require.

§ 13.4.2 If the Architect, Owner, or public authorities having jurisdiction determine that portions of the Work require
additional testing, inspection, or approval not included under Section 13.4.1, the Architect will, upon-written
authorization from the Owner, instruct the Contractor to make arrangements for such additional testing, inspection, or
approval, by an entity acceptable to the Owner, and the Contractor shall give timely notice to’'the Architect of when
and where tests and inspections are to be made so that the Architect may be present for such procedures. Such costs,
except as provided in Section 13.4.3, shall be at the Owner’s expense.

§ 13.4.3 If procedures for testing, inspection, or approval under Sections 13.4.1 and 13.4.2 reveal failure of the portions
of the Work to comply with requirements established by the Contract Documents, all costs made necessary by such
failure, including those of repeated procedures and compensation for the Architect’s services and expenses, shall be at
the Contractor’s expense.
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§ 13.4.4 Required certificates of testing, inspection, or approval shall, unless otherwise required by the Contract
Documents, be secured by the Contractor and promptly delivered to the Architect.

§ 13.4.5 If the Architect is to observe tests, inspections, or approvals required by the Contract Documents, the Architect
will do so promptly and, where practicable, at the normal place of testing.

§ 13.4.6 Tests or inspections conducted pursuant to the Contract Documents shall be made promptly to avoid
unreasonable delay in the Work.

§ 13.5 Interest
Payments due and unpaid under the Contract Documents shall bear interest from the date payment is due at the rate the
parties agree upon in writing or, in the absence thereof, at the legal rate prevailing from time to time at the place where

the Project is located.
ARTICLE 14 TERMINATION OR SUSPENSION OF THE CONTRACT @

§ 14.1 Termination by the Contractor
§ 14.1.1 The Contractor may terminate the Contract if the Work is stopped for a period of @s cutive days through
no act or fault of the Contractor, a Subcontractor, a Sub-subcontractor, their agents o s, or any other persons
or entities performing portions of the Work, for any of the following reasons: @

A1 TIssuance of an order of a court or other public authority having j ction that requires all Work to be

stopped;

.2 An act of government, such as a declaration of national e an that requires all Work to be
stopped;

.3 Because the Architect has not issued a Certificate for, and has not notified the Contractor-of the
reason for withholding certification as provided in on 9.4.1, or because the Owner has not made
payment on a Certificate for Payment within thg time“tated in the Contract Documents; or

4 The Owner has failed to furnish to the Contr@asonable evidence as required by Section 2.2.

§ 14.1.2 The Contractor may terminate the Contract i no act or fault of the Contractor, a-Subcontractor, a
Sub-subcontractor, their agents or employees, or ag persons or entities performing portions of the Work,
repeated suspensions, delays, or interruptions ofre Work by the Owner as described in Section 14.3, constitute

in the aggregate more than 100 percent of t wimber of days scheduled for completion, or-120 daysin any
365-day period, whichever is less.

to the Owner and Architect, termjsmte ontract and recover from the Owner payment for Work executed, as well as
reasonable overhead and profi k not executed, and costs incurred by reason of such termination:
§ 14.1.4 If the Work is spp r a period of 60 consecutive days through no act or fault of the Contractor, a

Subcontractor, a Sub-$bgbntractor, or their agents or employees or any other persons or entities performing portions
of the Work bec:&he wner has repeatedly failed to fulfill the Owner’s obligations under the Contract Documents

§ 14.1.3 If one of the reasons describe@ction 14.1.1 or 14.1.2 exists, the Contractor may, upon seven days’ notice
th

with respect to lalégrs important to the progress of the Work, the Contractor may, upon seven additional days’ notice
to the Owne heArchitect, terminate the Contract and recover from the Owner as provided in Section 14.1.3.

§14.2 n by the Owner for Cause
§ 14.2.1 Wye Owner may terminate the Contract if the Contractor
repeatedly refuses or fails to supply enough properly skilled workers or proper materials;
.2 fails to make payment to Subcontractors or suppliers in accordance with the respective-agreements
between the Contractor and the Subcontractors or suppliers;
3 repeatedly disregards applicable laws, statutes, ordinances, codes, rules and regulations, or lawful
orders of a public authority; or
4 otherwise is guilty of substantial breach of a provision of the Contract Documents.

§ 14.2.2 When any of the reasons described in Section 14.2.1 exist, and upon certification by the Architect that
sufficient cause exists to justify such action, the Owner may, without prejudice to any other rights or remedies of the
Owner and after giving the Contractor and the Contractor’s surety, if any, seven days’ notice, terminate employment
of the Contractor and may, subject to any prior rights of the surety:
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.1 Exclude the Contractor from the site and take possession of all materials, equipment, tools, and
construction equipment and machinery thereon owned by the Contractor;

.2 Accept assignment of subcontracts pursuant to Section 5.4; and

.3 Finish the Work by whatever reasonable method the Owner may deem expedient. Upon written request
of the Contractor, the Owner shall furnish to the Contractor a detailed accounting of the costs incurred
by the Owner in finishing the Work.

§ 14.2.3 When the Owner terminates the Contract for one of the reasons stated in Section 14.2.1, the Contractor shall
not be entitled to receive further payment until the Work is finished.

§ 14.2.4 If the unpaid balance of the Contract Sum exceeds costs of finishing the Work, including compensation for the
Architect’s services and expenses made necessary thereby, and other damages incurred by the Owner and not
expressly waived, such excess shall be paid to the Contractor. If such costs and damages exceed thgsunpaid balance,

the Contractor shall pay the difference to the Owner. The amount to be paid to the Contractor or , as the case
may be, shall be certified by the Initial Decision Maker, upon application, and this obligation fpf pgymaefit shall survive
termination of the Contract.

§ 14.3 Suspension by the Owner for Convenience 6

§ 14.3.1 The Owner may, without cause, order the Contractor in writing to suspen r interrupt the Work, in
whole or in part for such period of time as the Owner may determine.

§ 14.3.2 The Contract Sum and Contract Time shall be adjusted for increa ost and time caused by suspension,
delay, or interruption under Section 14.3.1. Adjustment of the Contragt Su all include profit. No adjustment shall
be made to the extent
A that performance is, was, or would have been, so s@ded, delayed, or interrupted, by another cause
for which the Contractor is responsible; or
.2 that an equitable adjustment is made or deni r another provision of the Contract.

§ 14.4 Termination by the Owner for Convenience
§ 14.4.1 The Owner may, at any time, terminate t t for the Owner’s convenience and without cause.

§ 14.4.2 Upon receipt of notice from the Ow. termination for the Owner’s convenience,.the Contractor shall
A cease operations as direct Owner in the notice;
h Owner may direct, for the protection and preservation of the Work;

2 take actions necessary,
and q ,

3 except for Work damgcted 86 be performed prior to the effective date of termination stated in the notice,
terminate all ex{ bceontracts and purchase orders and enter into no further subcontracts and
purchase or

§ 14.4.3 In case of sucl@dnation for the Owner’s convenience, the Owner shall pay the Contractor for Work
properly executedgcosts Wcurred by reason of the termination, including costs attributable to termination of
Subcontracts; ai termination fee, if any, set forth in the Agreement.

ARTICLE @\AS AND DISPUTES

§15.1

§ 15.1.1 Dgfinition

A Claim is a demand or assertion by one of the parties seeking, as a matter of right, payment of money, a change in the
Contract Time, or other relief with respect to the terms of the Contract. The term “Claim” also includes other disputes
and matters in question between the Owner and Contractor arising out of or relating to the Contract. The responsibility
to substantiate Claims shall rest with the party making the Claim. This Section 15.1.1 does not require the Owner to
file a Claim in order to impose liquidated damages in accordance with the Contract Documents.

§ 15.1.2 Time Limits on Claims

The Owner and Contractor shall commence all Claims and causes of action against the other and arising out of or
related to the Contract, whether in contract, tort, breach of warranty or otherwise, in accordance with the requirements
of the binding dispute resolution method selected in the Agreement and within the period specified by applicable law,
but in any case not more than 10 years after the date of Substantial Completion of the Work: The Ownerand
Contractor waive all Claims and causes of action not commenced in accordance with this Section 15.1.2.

AIA Document A201™ — 2017. Copyright © 1911, 1915, 1918, 1925, 1937, 1951, 1958, 1961, 1963, 1966, 1970, 1976, 1987, 1997, 2007 and 2017 by
The American Institute of Architects. All rights reserved. WARNING: This AIA® Document is protected by U.S. Copyright Law and International
Treaties. Unauthorized reproduction or distribution of this AIA® Document, or any portion of it, may result in severe civil and criminal penalties, 35
and will be prosecuted to the maximum extent possible under the law. This draft was produced by AIA software at 08:25:23 ET on 11/08/2018 under
Order No.5521013211 which expires on 07/19/2019, and is not for resale.

User Notes: (1903375927)


bkrinsky
Text Box
NOT FOR BIDDING PURPOSES 


§ 15.1.3 Notice of Claims

§ 15.1.3.1 Claims by either the Owner or Contractor, where the condition giving rise to the Claim is first discovered
prior to expiration of the period for correction of the Work set forth in Section 12.2.2, shall be initiated by notice to the
other party and to the Initial Decision Maker with a copy sent to the Architect, if the Architect is not serving as the
Initial Decision Maker. Claims by either party under this Section 15.1.3.1 shall be initiated within 21 days after
occurrence of the event giving rise to such Claim or within 21 days after the claimant first recognizes the condition
giving rise to the Claim, whichever is later.

§ 15.1.3.2 Claims by either the Owner or Contractor, where the condition giving rise to the Claim is first discovered
after expiration of the period for correction of the Work set forth in Section 12.2.2, shall be initiated by notice to the
other party. In such event, no decision by the Initial Decision Maker is required.

§ 15.1.4 Continuing Contract Performance %

§ 15.1.4.1 Pending final resolution of a Claim, except as otherwise agreed in writing or as pro imsBection 9.7 and
Article 14, the Contractor shall proceed diligently with performance of the Contract and t neyshall continue to
make payments in accordance with the Contract Documents. %

§ 15.1.4.2 The Contract Sum and Contract Time shall be adjusted in accordance wj itial Decision Maker’s
decision, subject to the right of either party to proceed in accordance with this e 15. The Architect will issue
Certificates for Payment in accordance with the decision of the Initial Decigj er.

§ 15.1.5 Claims for Additional Cost

If the Contractor wishes to make a Claim for an increase in the Co , notice as provided-in-Section-15.1.3
shall be given before proceeding to execute the portion of the Wo t is the subject of the Claim. Prior notice is not
required for Claims relating to an emergency endangering lif@)ro rty arising under Section 10.4.

§ 15.1.6 Claims for Additional Time

§ 15.1.6.1 If the Contractor wishes to make a Claim f fredcase in the Contract Time, notice as-provided in-Section
15.1.3 shall be given. The Contractor’s Claim shald an estimate of cost and of probable effect-of delay on
progress of the Work. In the case of a continuin , only one Claim is necessary.

§ 15.1.6.2 If adverse weather conditions ar is for a Claim for additional time, such Claim shall be.documented
by data substantiating that weather coped¥iolNg Were abnormal for the period of time, could not have been reasonably
anticipated, and had an adverse effec scheduled construction.

§ 15.1.7 Waiver of Claims for Co@.ﬁntial Damages
The Contractor and Owner % aims against each other for consequential damages arising’out of or relating to this

Contract. This mutual waivg udes
A damag%urred by the Owner for rental expenses, for losses of use, income, profit, financing,
busjness reputation, and for loss of management or employee productivity or of the services of such
TSos; and
.2 #~Onagts incurred by the Contractor for principal office expenses including the compensation of
onnel stationed there, for losses of financing, business and reputation, and for loss of profit, except
anticipated profit arising directly from the Work.

This mutual waiver is applicable, without limitation, to all consequential damages due to either party’s termination in
accordance with Article 14. Nothing contained in this Section 15.1.7 shall be deemed to preclude assessment of
liquidated damages, when applicable, in accordance with the requirements of the Contract Documents.

§ 15.2 Initial Decision

§ 15.2.1 Claims, excluding those where the condition giving rise to the Claim is first discovered after expiration of the
period for correction of the Work set forth in Section 12.2.2 or arising under Sections 10.3, 10.4, and 11.5, shall be
referred to the Initial Decision Maker for initial decision. The Architect will serve as the Initial Decision Maker, unless
otherwise indicated in the Agreement. Except for those Claims excluded by this Section 15.2.1, an initial decision
shall be required as a condition precedent to mediation of any Claim. If an initial decision has not been rendered within
30 days after the Claim has been referred to the Initial Decision Maker, the party asserting the-Claim may demand
mediation and binding dispute resolution without a decision having been rendered. Unless the Initial Decision Maker
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and all affected parties agree, the Initial Decision Maker will not decide disputes between the Contractor and persons
or entities other than the Owner.

§ 15.2.2 The Initial Decision Maker will review Claims and within ten days of the receipt of a Claim take one or more
of the following actions: (1) request additional supporting data from the claimant or a response with supporting data
from the other party, (2) reject the Claim in whole or in part, (3) approve the Claim, (4) suggest a compromise, or (5)
advise the parties that the Initial Decision Maker is unable to resolve the Claim if the Initial Decision Maker lacks
sufficient information to evaluate the merits of the Claim or if the Initial Decision Maker concludes that, in the Initial
Decision Maker’s sole discretion, it would be inappropriate for the Initial Decision Maker to resolve the Claim.

§ 15.2.3 In evaluating Claims, the Initial Decision Maker may, but shall not be obligated to, consult with or seek
information from either party or from persons with special knowledge or expertise who may assist the Initial Decision
Maker in rendering a decision. The Initial Decision Maker may request the Owner to authorize retgation of such
persons at the Owner’s expense. %

§ 15.2.4 If the Initial Decision Maker requests a party to provide a response to a Claim or 1sjfadditional
supporting data, such party shall respond, within ten days after receipt of the request, an elther (1) provide a
response on the requested supporting data, (2) advise the Initial Decision Maker wheyft nse or supporting data
will be furnished, or (3) advise the Initial Decision Maker that no supporting data wH rnished. Upon receipt of
the response or supporting data, if any, the Initial Decision Maker will either rej approve the Claim in whole or in

part %

§ 15.2.5 The Initial Decision Maker will render an initial decision approvimgowrejecting the Claim, or indicating that
the Initial Decision Maker is unable to resolve the Claim. This initj isign shall (1) be in-writing;-(2)-state-the
reasons therefor; and (3) notify the parties and the Architect, if th hitect is not serving as the Initial Decision
Maker, of any change in the Contract Sum or Contract Time oth.Whe initial decision shall be final and binding on
the parties but subject to mediation and, if the parties fail to v@ their dispute through mediation, to binding dispute
resolution.

§ 15.2.6 Either party may file for mediation of an igif ision at any time, subject to the terms of Section 15.2.6.1.

§ 15.2.6.1 Either party may, within 30 days fp
other party file for mediation. If such a degady

within 30 days after receipt thereof, thep§o
proceedings with respect to the initia on.
sthe Contractor, the Owner may, but is not obligated to, notify thesurety, if any,

sim. If the Claim relates to a possibility of a Contractor’s default, the Owner may,
g surety and request the surety’s assistance in resolving the controversy.

Wate of receipt of an initial decision, demand. in writing-that the
gmade and the party receiving the demand fails to file-for mediation
ies waive their rights to mediate or pursue binding dispute resolution

but is not obligated to, get
§15.2.8 If a Clai leg) or is the subject of a mechanic’s lien, the party asserting such Claim may proceed in
accordance wit&cable law to comply with the lien notice or filing deadlines.

§ 15.3 Media
§15.3. s, disputes, or other matters in controversy arising out of or related to the Contract, except those waived
as provi or in Sections 9.10.4, 9.10.5, and 15.1.7, shall be subject to mediation as a condition precedent to binding

dispute resolution.

§ 15.3.2 The parties shall endeavor to resolve their Claims by mediation which, unless the parties mutually agree
otherwise, shall be administered by the American Arbitration Association in accordance with its Construction Industry
Mediation Procedures in effect on the date of the Agreement. A request for mediation shall be made in writing,
delivered to the other party to the Contract, and filed with the person or entity administering the mediation. The request
may be made concurrently with the filing of binding dispute resolution proceedings but, in such event, mediation shall
proceed in advance of binding dispute resolution proceedings, which shall be stayed pending mediation for a period of
60 days from the date of filing, unless stayed for a longer period by agreement of the parties or court order. If an
arbitration is stayed pursuant to this Section 15.3.2, the parties may nonetheless proceed to the selection of the
arbitrator(s) and agree upon a schedule for later proceedings.
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§ 15.3.3 Either party may, within 30 days from the date that mediation has been concluded without resolution of the
dispute or 60 days after mediation has been demanded without resolution of the dispute, demand in writing that the
other party file for binding dispute resolution. If such a demand is made and the party receiving the demand fails to
file for binding dispute resolution within 60 days after receipt thereof, then both parties waive their rights to binding
dispute resolution proceedings with respect to the initial decision.

§ 15.3.4 The parties shall share the mediator’s fee and any filing fees equally. The mediation shall be held in the place
where the Project is located, unless another location is mutually agreed upon. Agreements reached in mediation shall
be enforceable as settlement agreements in any court having jurisdiction thereof.

§ 15.4 Arbitration

§ 15.4.1 If the parties have selected arbitration as the method for binding dispute resolution in the Agreement, any

Claim subject to, but not resolved by, mediation shall be subject to arbitration which, unless the partigs mutually agree

otherwise, shall be administered by the American Arbitration Association in accordance with its C tion Industry

Arbitration Rules in effect on the date of the Agreement. The Arbitration shall be conducted jif't e where the

Project is located, unless another location is mutually agreed upon. A demand for arbitratiga s made in writing,
S

delivered to the other party to the Contract, and filed with the person or entity administer rbitration. The party
filing a notice of demand for arbitration must assert in the demand all Claims then at party on which
arbitration is permitted to be demanded.

but in no event shall it be made after the date when the institution of legal le proceedings based on the Claim
would be barred by the applicable statute of limitations. For statute of limi%¢1®ns purposes, receipt of a written
demand for arbitration by the person or entity administering the ab all constitute the-institution-of legal-or

§ 15.4.1.1 A demand for arbitration shall be made no earlier than concurrent@hDb e filing of a request for mediation,

equitable proceedings based on the Claim.

§ 15.4.2 The award rendered by the arbitrator or arbitrators ghal¥®g final, and judgment may be entered upon it in
accordance with applicable law in any court having jurisd¥t ereof.

§ 15.4.3 The foregoing agreement to arbitrate and gth
consented to by parties to the Agreement, shall g
jurisdiction thereof. Q
§ 15.4.4 Consolidation or Joinder

§ 15.4.4.1 Subject to the rules of the A@n Arbitration Association or other applicable arbitration rules, either party
may consolidate an arbitration cgeuctedMinder this Agreement with any other arbitration to which it is a party

provided that (1) the arbitratio ent governing the other arbitration permits consolidation, (2) the-arbitrations to
be consolidated substantia e common questions of law or fact, and (3) the arbitrations employ materially

ements to arbitrate with an additional person or entity duly
citically enforceable under applicable law in-any court having

ghods for selecting arbitrator(s).

may include by { er persons or entities substantially involved in a common question of law or fact whose presence
is required i relief is to be accorded in arbitration, provided that the party sought to be joined consents in
writing to. gynder. Consent to arbitration involving an additional person or entity shall not constitute consent to
arbitratg any claim, dispute or other matter in question not described in the written consent.

similar procedural rulesany
§ 15.4.4.2 Subject gthgs of the American Arbitration Association or other applicable arbitration rules, either party
ple

§ 15.4.4.3 The Owner and Contractor grant to any person or entity made a party to an arbitration conducted under this
Section 15.4, whether by joinder or consolidation, the same rights of joinder and consolidation as those of the Owner
and Contractor under this Agreement.
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O’NEIL BUILDING CHILLER REPLACEMENT
MAY 2026 OMB/DFM# MC1002000958

SECTION 00 73 13
SUPPLEMENTARY GENERAL CONDITIONS A201-2017

The following supplements modify the “General Conditions of the Contract for Construction,” AIA Document A201-2017. Where a portion
of the General Conditions is modified or deleted by the Supplementary Conditions, the unaltered portions of the General Conditions shall
remain in effect.
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CHILLER REPLACEMENT O’NEIL BUILDING
OMB/DFM# MC1002000958 MAY 2026

ARTICLE 1: GENERAL PROVISIONS

1.1

1.1.1

1.2

1.2.1.1

1.5

BASIC DEFINITIONS
THE CONTRACT DOCUMENTS
Strike the last sentence of Section 1.1.1 in its entirety and replace with the following:

“The Contract Documents also include Advertisement for Bid, Instructions to Bidder,
sample forms, the Bid Form, the Contractor’s completed Bid and th@ard Letter.”

Add the following Section: @

“1.1.1.1 In the event of conflict or discrepancies ) Contract
Documents, the Documents prepared by the State Q l@: re, Division of Facilities
Management shall take precedence over all other @ ments.”

INITIAL DECISION MAKER :Q

Strike the last sentence of Section 1.1.8 tirety and add the following to the end
of the remaining sentence:

“ and certify termination of the A@ent under Section14.2.2.”

CORRELATION AND INT THE CONTRACT DOCUMENTS
Insert “if possible” at t of the second sentence.
Add the followin ns:

“1.24 %e case of an inconsistency between the Drawings and the
Specificatipns, Or within either document not clarified by addendum, the better quality

%.5 The word “PROVIDE” as used in the Contract Documents shall mean

O&

‘MJRNISH AND INSTALL” and shall include, without limitation, all labor, materials,
equipment, transportation, services and other items required to complete the Work.”

“1.2.6 The word “PRODUCT” as used in the Contract Documents means all materials,
systems and equipment.”

OWNERSHIP AND USE OF DRAWINGS, SPECIFICATIONS AND OTHER
INSTRUMENTS OF SERVICE

Strike Section 1.5.1 in its entirety and replace with the following:

“All pre-design studies, drawings, specifications and other documents, including those in
electronic form, prepared by the Architect under this Agreement are, and shall remain,
the property of the Owner whether the Project for which they are made is executed or
not. Such documents may be used by the Owner to construct one or more like Projects
without the approval of, or additional compensation to, the Architect. The Contractor,
Subcontractors, Sub-subcontractors, and Material or Equipment Suppliers are authorized

SUPPLEMENTARY GENERAL CONDITIONS A201-2017 DEDC, LLC
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O’NEIL BUILDING CHILLER REPLACEMENT
MAY 2026 OMB/DFM# MC1002000958

to use and reproduce applicable portions of the Drawings, Specifications and other
documents prepared by the Architect and the Architect’s consultants appropriate to and
for use in the execution of their Work under the Contract Documents. They are not to be
used by the Contractor or any Subcontractor, Sub-subcontractor or Material and
Equipment Supplier on other Projects or for additions to this Project outside the scope of
the Work without the specific written consent of the Owner, Architect and Architect's
consultants.

The Architect shall not be liable for injury or damage resulting from the re-use of drawings
and specifications if the Architect is not involved in the re-use Project. Prior to re-use of
construction documents for a Project in which the Architect is not also jgvolved, the
Owner will remove from such documents all identification of the ori ir%hitect,
including name, address and professional seal or stamp.”

Strike Section 1.5.2 in its entirety. @

1.7 DIGITAL DATA USE AND TRANSMISSION O

Strike Section 1.7 in its entirety and replace wit@wing:

“The parties shall agree upon protocols govern nsmission and use of Instruments of
Service or any other information or docu tigh in digital form.”

1.8 BUILDING INFORMATION MOD@SE AND RELIANCE

Strike Section 1.8 in its entﬂ@

ARTICLE 2: OWNER

2.2 EVIDENCE OF \@VNERS FINANCIAL ARRANGEMENTS
Strike Sectio@n its entirety.
2.3 INFO N AND SERVICES REQUIRED OF THE OWNER

233 Q@&3 in its entirety.

d the following sentence at the end of the paragraph:

2.34 &
“The Contractor, at their expense shall bear the costs to accurately identify the

O location of all underground utilities in the area of their excavation and shall bear all
% cost for any repairs required, out of failure to accurately identify said utilities.”
Strike Section 2.3.6 in its entirety and replace with the following:
“2.3.6 The Contractor shall be furnished free of charge (1) electronic set of the
Drawings and Project Manuals. Additional sets will be furnished at the cost of
reproduction, postage and handling.”
2.5 OWNER’S RIGHT TO CARRY OUT THE WORK

Add “, except as outlined in Section 3.15” after the reference to “Article 15" at the end
of the last sentence of the Section.

DEDC, LLC SUPPLEMENTARY GENERAL CONDITIONS A201-2017
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CHILLER REPLACEMENT O’NEIL BUILDING
OMB/DFM# MC1002000958 MAY 2026

ARTICLE 3: CONTRACTOR

3.2

3.2.2

324

324

3.3

34

REVIEW OF CONTRACT DOCUMENTS AND FIELD CONDITIONS BY
CONTRACTOR

Add “and Owner” after “report to the Architect” in the second sentence.

Strike “subject to Section 15.1.7” in the second sentence.

Strike the third sentence. %
SUPERVISION AND CONSTRUCTION PROCEDURES @@

Add the following Sections:

“3.3.2.1 The Contractor shall immediately re from the Work, whenever
requested to do so by the Owner, any person w sidered by the Owner or
Architect to be incompetent or disposed to be erly, or who for any reason is not
satisfactory to the Owner, and that person @ gain be employed on the Work
without the consent of the Owner or theq ’

protection and safe storage of th rials, or as otherwise identified by the
specifications. Consult the Own he Architect before storing any materials.”

areas will be held r S
use.” \
LABOR AND@ERIALS

“3.3.4 The Contractor must provig@b storage facilities at the Site for the proper
t

W.a% a shop, storeroom, office, etc., by the Contractor or
onstruction of the Work, the Contractor making use of these
ble for any repairs, patching or cleaning arising from such

Add the Followin @m:

<
O

rk that has been executed to receive their Work. Check carefully, by whatever means
ane required, to insure that its Work and adjacent, related Work, will finish to proper
contours, planes and levels. Promptly notify the Architect & Owner of any defects or
imperfections in preparatory Work which will in any way affect satisfactory completion of
its Work. Absence of such notification will be construed as an acceptance of preparatory
Work and later claims of defects will not be recognized.”

Q“ . fore starting the Work, each Contractor shall carefully examine all preparatory

“3.4.5 Under no circumstances shall the Contractor’'s Work proceed prior to preparatory
Work having been completely cured, dried and/or otherwise made satisfactory to receive
this Work. Responsibility for timely installation of all materials rests solely with the
Contractor responsible for that Work, who shall maintain coordination at all times.”

35 WARRANTY
Add the following Sections:
“3.5.3 The Contractor will guarantee all materials and workmanship against original
defects, except injury from proper and usual wear when used for the purpose intended,
SUPPLEMENTARY GENERAL CONDITIONS A201-2017 DEDC, LLC
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O’NEIL BUILDING CHILLER REPLACEMENT

MAY 2026

3.8

3.10

3.10.1

3.10.2

OMB/DFM# MC1002000958

for two years after Acceptance by the Owner, and will maintain all items in perfect
condition during the period of warranty.”

“3.5.4 Defects appearing during the period of warranty will be made good by the
Contractor at his expense upon demand of the Owner, it being required that all work will
be in perfect condition when the period of warranty will have elapsed.”

“3.5.5 Upon natification by the Owner of a defect covered by the Contractor’'s warranty,
the Contractor shall respond within 4 hours of the notification.”

items for different periods of time than the two years as above, and a icularly so
stated in that part of the specifications referring to same. The sai les will
commence at the same time as the General Warranty.”

“3.5.6 In addition to the General Warranty there are other warranties %;red for certain

“3.5.7 If the Contractor fails to remedy any failure, defect e within a reasonable
time after receipt of notice, the Owner will have the rig t 0 ace repair, or otherwise
remedy the failure, defect or damage at the Contra exXpense.”

ALLOWANCES 0@

Add the following Section:

“3.8.1.1 For costs to be covergd gr a project allowance, (included in the
schedule of values) the Contract submit a summary of those costs anticipated and
an Allowance Access Authorizd m to the Architect and Owner, reflecting the
projected costs. The Allow %:ess Authorization Form must be signed by the
Owner prior to initiating associated with the allowance.”

CONTRACTOR’S CTION AND SUBMITTAL SCHEDULES

Add “estimat@ nd the” and before “date of” in the second sentence.

Strike @r fter as necessary to maintain a current submittal schedule” in the first
sente

3.1 Q@ENTS AND SAMPLES AT THE SITE

<
O

DEDC, LLC

24P231

d the following Sections:

“3.11.1 During the course of the Work, the Contractor shall maintain a record set
of drawings on which the Contractor shall mark the actual physical location of all piping,
valves, equipment, conduit, outlets, access panels, controls, actuators, including all
appurtenances that will be concealed once construction is complete, etc., including all
invert elevations.”

“3.11.2 At the completion of the project, the Contractor shall obtain a set of the
conformed contract drawings from the Architect, and neatly transfer all information
outlined in 3.11.1 to provide a complete record of the as-built conditions.”

“3.11.3 Upon completion of the work noted in 3.11.2 the contractor shall schedule
a meeting with the Architect/Engineer and Owner to review the final record drawings and
closeout documents prior to submission. After this meeting the Contractor shall make
adjustments per the review, and submit one (1) original markup and (2) copies of the red
line drawings (as-built conditions, to the Owner and one (1) print to the Architect. In
addition, attach one complete set of the as-built documents to each of the Operating and
Maintenance Instructions/Manuals. The Contractor will include (2) USB drives, each

SUPPLEMENTARY GENERAL CONDITIONS A201-2017
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CHILLER REPLACEMENT O’NEIL BUILDING
OMB/DFM# MC1002000958 MAY 2026

containing all “red line drawings (as-built) and Closeout Documents properly tabbed in
accordance with closeout requirements as defined elsewhere in the contract documents.”

3.12 SHOP DRAWINGS, PRODUCT DATA AND SAMPLES
3.12.10.2  Strike “If the Contract Documents require” from the beginning of the sentence.

3.12.10.2  Strike “to” between “professional” and certify” and replace with “shall”.

3.17 Insert “indemnify and” between “shall” and “hold” in the second sente%
ARTICLE 4: ADMINISTRATION OF THE CONTRACT @@
4.2 ADMINISTRATION OF THE CONTRACT O

427 Strike the first sentence and replace with the followi

“The Architect will review and approve or take %propriate action upon the
Contractor’s submittals such as Shop Dra\/@' duct Data and Samples for the
purpose of checking for conformance WQ tract Documents.”

4.2.7 Strike the second sentence and re‘Cﬁ the following:
“The Architect’s action will be ta #(h such reasonable promptness as to cause no
delay in the Work in the acti the Owner, Contractor or separate Contractors, while
allowing sufficient time@ er’s professional judgment to permit adequate review.”
Add the following >

“4.2.10.1 0 ill be no full-time Project Representative provided by the Owner or
@ bjec

Architect on t.”

‘421 Add “and in compliance with all local requirements.” to the end of the

Se.
ARTICLE Qﬂ BCONTRACTORS

5.2 & AWARD OF SUBCONTRACTS AND OTHER CONTRACTS FOR PORTIONS OF THE
WORK

é; Strike Section 5.2.3 in its entirety and replace with the following:

“If the Owner or Architect has reasonable objection to a person or entity proposed by the
Contractor, the Contractor shall propose another to whom the Owner or Architect has no
reasonable objection, subject to the statutory requirements of 29 Delaware Code §
6962(d)(10)b.3 and 4.”

524 Strike Section 5.2.4 in its entirety and replace with the following:

"The Contractor may not substitute any Subcontractor listed in its Bid unless the
Contractor complies with the requirements of 29 Delaware Code § 6962(d)(10)b.3 and 4.
Failure to comply with this requirement shall subject the Contractor to a penalty as
outlined in Section 5.2 of the Owner’s General Requirements.”

SUPPLEMENTARY GENERAL CONDITIONS A201-2017 DEDC, LLC
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O’NEIL BUILDING CHILLER REPLACEMENT
MAY 2026 OMB/DFM# MC1002000958

Add the following Section:

“5.2.5 The Contractor shall comply and shall ensure all Subcontractors comply
with all requirements for drug testing as set forth in TITLE 19 LABOR

DELAWARE ADMINISTRATIVE CODE 4000 Office of Management and Budget 4100
Division of Facilities Management 4104 Regulations for the Drug Testing of
Contractor and Subcontractor Employees Working on Large Public Works
Projects.”

ARTICLE 6: CONSTRUCTION BY OWNER OR BY SEPARATE CONTRACT%

6.1 OWNER'’S RIGHT TO PERFORM CONSTRUCTION AND T SEPARATE
CONTRACTS %

6.1.1 Strike “and waiver of subrogation” from the end of the eentence.

6.1.4 Strike Section 6.1.4 in its entirety. Q

6.2 MUTUAL RESPONSIBILITY Q~

6.2.3 Strike “shall” and replace with “may” in@eccnd sentence.

ARTICLE 7: CHANGES IN THE WORK s@

(SEE ARTICLE 7: CHAI WORK IN THE STATE OF DELAWARE DIVISION OF
FACILITIES MANAGE ENERAL REQUIREMENTS)

7.3.4.1 Strike “and otheree costs approved by the Architect” after “worker’s
. o

compensatio
7344 Add “\?&ttr:‘;autable to the” before “change” at the end of the sentence.
J CH

7.4 ANGES IN WORK

()
’ PROGRESS AND COMPLETION

2.1 Add the following Section:
“8.2.1.1 Refer to Project Specifications Section SUMMARY OF WORK for Contract
time requirements.”
8.2.2 After “by the Contractor” strike “and” and insert “to”.
8.24 Add the following Section:

“8.2.4 If the Work falls behind the Progress Schedule as submitted by the Contractor, the
Contractor shall employ additional labor and/or equipment necessary to bring the Work
into compliance with the Progress Schedule at no additional cost to the Owner.”

DEDC, LLC SUPPLEMENTARY GENERAL CONDITIONS A201-2017
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CHILLER REPLACEMENT O’NEIL BUILDING
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8.3

8.3.1

8.3.3

Strike Section 8.3.3 in its entirety and replace with the following: @@

DELAYS AND EXTENSION OF TIME
Strike “binding dispute resolution” and insert “any and all remedies at law or in equity”.
Add the following Section:

“8.3.2.1 The Contractor shall update the status of the suspension, delay, or
interruption of the Work with each Application for Payment. (The Contractor shall report
the termination of such cause immediately upon the termination thereof.) Failure to
comply with this procedure shall constitute a waiver for any claim for agjustment of time
or price based upon said cause.” %

“Except in the case of a suspension of the Work directed wner, an extension of
time under the provisions of Section 8.3.1 shall be the or’s sole remedy in the
progress of the Work and there shall be no paymen ompensation to the Contractor
for any expense or damage resulting from the d ?

Add the following Section: 0

“8.3.4 By permitting the Contractor to wi fter the expired time for completion of the
project, the Owner does not waiv@ri ts under the Contract.”

ARTICLE 9: PAYMENTS AND COMP@

9.2

&

SCHEDULE OF VAL

Add the folIowin@xs:

“9.2.1 The Se of Values shall be submitted using AIA Document G703,
Shé&et to G702.”

Contin@
“9. The Schedule of Values is to include a line item for Project Closeout

tract amount.”

zo t Submittal. The value of this item is to be no less than 1.5% of the initial

APPLICATIONS FOR PAYMENT
Strike Section 9.3.1 in its entirety and replace with the following:

“At least ten days before the date established for each progress payment, the Contractor
shall submit to the Architect an itemized Application for Payment prepared in accordance
with the schedule of values for completed portions of the Work. The application shall be
notarized, and supported by all data substantiating the Contractor’s right to payment that
the Owner or Architect require, such as copies of requisitions, and releases and waivers
of liens from Subcontractors and suppliers, and shall reflect retainage.”

Add the following Sections:

SUPPLEMENTARY GENERAL CONDITIONS A201-2017 DEDC, LLC
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9.6

9.6.1

9.6.8

9.7

<
O

9.8.3

9.8.5

9.8.5
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“0.3.1.3 Application for Payment shall be submitted on AIA Document G702
“Application and Certificate for Payment”, supported by AIA Document G703
“Continuation Sheet”. Said Applications shall be fully executed and notarized.”

“9.3.4 Until Closeout Documents have been received and outstanding items completed
the Owner will pay 95% (ninety-five percent) of the amount due the Contractor on
account of progress payments.”

“9.3.5 The Contractor shall provide a current and updated Progress Schedule to the
Architect with each Application for Payment. Failure to provide Schedyle will be just
cause for rejection of Application for Payment.”

DECISIONS TO WITHHOLD CERTIFICATION @@

Add the following Subsections to 9.5.1: O

.8 failure to provide a current Progress Schedul
9 a lien or attachment is filed;
.10 failure to comply with mandatory requir r maintaining Record Documents.

PROGRESS PAYMENTS
Strike Section 9.6.1 in its entirety ai repge with the following:

“0.6.1 After the Architect has ap and issued a Certificate for Payment, payment
shall be made by the Own #3330 days after Owner’s receipt of the Certificate for
Payment.” e\

Strike “Provided th as fulfilled its payment obligations under the Contract

Documents,” in tx entence.

FAILURE o@ﬂ NT

Strike 9.7 in its entirety and replace with the following:

p hitect does not issue a Certificate for Payment, through no fault of the

Cgniractor, within fourteen days after receipt of the Contractor’s Application for Payment,
if the Owner does not pay the Contractor within thirty days after the date established in

the Contract Documents, the amount certified by the Architect, then the Contractor may,

upon thirty additional days’ notice to the Owner and Architect, stop the Work until

payment of the amount owing has been received. The Contract Time shall be extended

appropriately and the Contract Sum shall be increased by the amount of the Contractor’s

reasonable costs of shutdown, delay and start-up, plus interest as provided for in the
Contract Documents.”

SUBSTANTIAL COMPLETION

At the end of Section 9.8.3, add the following sentence:

“If the Architect is required to make more than 2 inspections of the same portion of work,
the Contractor shall be responsible for all costs associated with subsequent inspections
including but not limited to any Architect’s fees.”

Strike “shall” and insert “may” in the second sentence.

Insert “1/2 of the” after “make payment of” in the second sentence.

SUPPLEMENTARY GENERAL CONDITIONS A201-2017
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9.9 PARTIAL OCCUPANCY OR USE
9.9.1 Strike the the first sentence and replace with the following (the remainder of the Section

remains as written):
“The Owner may occupy or use any completed or partially completed portion of the Work
at any stage when such portion is designated by separate agreement with the Contractor,
provided such occupancy or use authorized by public authorities having jurisdiction over
the Project.”

9.10.2 Strike “to remain in force after final payment is currently in effect” after gsequired by the
Contract Documents” and replace with “shall remain in force until fi @nent is
completed” in the first sentence. Q

9.104.4 Strike “if permitted by the Contract Documents,” 6

O

ARTICLE 10: PROTECTION OF PERSONS AND PROPERTYQ

10.1 SAFETY PRECAUTIONS AND PROGRAMSQQ

Add the following Sections:

y prgram in accordance with the Occupational
f said plan shall be furnished to the Owner and
that Contractor’'s Work.

10.1.1 Each Contractor shall develop a s
Safety and Health Act of 1970. Afco
Architect prior to the commence

afety Representative. Safety Representatives shall be
full time basis. If deemed necessary by the Owner or
Architect, Contractgf S% meetings will be scheduled. The attendance of all Safety
Representatives | equired. Minutes will be recorded of said meetings by the
Contractor a%& distributed to all parties as well as posted in all job offices/trailers
etc.

10.2 SAFE?QFPERSONS AND PROPERTY

Q ollowing Section:
10.2.4, required in the Hazardous Chemical Act of June 1984, all vendors supplying any
material that may be defined as hazardous must provide Material Safety Data Sheets for

10.1.2 Each Contractor shall apesi

those products. Any chemical product should be considered hazardous if it has a caution

E O warning on the label relating to a potential physical or health hazard, if it is known to be

present in the work place, and if employees may be exposed under normal conditions or
in foreseeable emergency situations. Material Safety Data Sheets shall be provided
directly to the Owner, along with the shipping slips that include those products.

10.2.5 Strike the second sentence in its entirety.

10.3 HAZARDOUS MATERIALS AND SUBSTANCES

10.3.3 Strike Section 10.3.3 in its entirety.

10.3.4 Insert “hazardous” in the last sentence after “handling of such” .

10.3.6 Strike Section 10.3.6 in its entirety.

SUPPLEMENTARY GENERAL CONDITIONS A201-2017 DEDC, LLC
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ARTICLE 11: INSURANCE AND BONDS

1.1 CONTRACTOR’S INSURANCE AND BONDS
11.1.1 Strike “Owner” from the third sentence.
1.2 OWNER'’S LIABILITY INSURANCE

11.2 shall remain.

11.3 WAIVERS OF SUBROGATION @@

Delete Section 11.3 in its entirety

Strike 11.2 in its entirety, except that in the case of school projects in @ case Section

114 LOSS OF USE, BUSINESS INTERRUPTION, AND Ql COMPLETION
INSURANCE Q
Delete Section 11.4 in its entirety 0

ARTICLE 12: UNCOVERING AND CORRECTION OKN WORK
12.2.2 AFTER SUBSTANTIAL COMP

Add the following Section:

“12.2.2.1.1 @Qrmg the progress of the Work, or in any case where the

nature of the defgC be such that it is not expedient to have corrected, the Owner, at
its option, wil right to deduct such sum, or sums, of money from the amount of
the Contract%onsmers justified to adjust the difference in value between the non-

d that required under contract including any damage to the structure.”

conform
12.2.21 Str@Zferences to “one year” or “one-year” and replace with “two years”.
o}

12.2.2.2 S ne-year” and replace with “two years”.
12.2.2& Strike “one-year” and replace with “two years”.

@ Strike “one-year” and replaced with “two years”.

RTICLE 13: MISCELLANEOUS PROVISIONS

13.1 GOVERNING LAW
Strike the last sentence.
134 TESTS AND INSPECTIONS
13.4.1 Strike the last sentence and replace with the following:

“The Owner shall pay for tests, inspections, or approvals where building codes or
applicable laws or regulations prohibit the Owner from delegating their cost to the
Contractor.”

DEDC, LLC SUPPLEMENTARY GENERAL CONDITIONS A201-2017
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13.5 INTEREST
Strike “the date payment is due at such rate as the parties may agree upon in writing or,
in the absence thereof, at the legal rate prevailing from time to time at the place where
the Project is located” and replace with “30 days of presentment of the authorized
Certificate of Payment at the annual rate of 12% or 1% per month.”

Insert the following Section:

“13.6 CONFLICTS WITH FEDERAL STATUTES OR REGULATION%
nédct Documents

United State of America, the Contractor shall notify the Archi Owner immediately
upon discovery.”

13.6.1 If any provision, specifications or requirement of t

conflict or is inconsistent with any statute, law or regulation of 5; vagfnment of the
ARTICLE 14: TERMINATION OR SUSPENSION OF THE C, QCT
14 .1 TERMINATION BY THE CONTRACTOR
14.1.1.4 Insert “, upon the Contractors’ request,’Qr “furnish to the Contractor”.

14.1.3 Strike “and profit on Work not x@, and” after “as well as reasonable overhead”

and replace with “, profit, and r able”
14.3 SUSPENSION BY OV@ CONVENIENCE
14.3.2 Strike “Adjustmen@e ontract Sum shall include profit”.

14.4 TERMINATI HE OWNER FOR CONVENIENCE

14.4.3 Strike @1 4.3 in its entirety and replace with the following:

“In such termination for the Owner’s convenience, the Contractor shall be entitled
dgeie payment for Work executed, and reasonable costs incurred by reason of such
& mination along with reasonable overhead.”

A@.E 15: CLAIMS AND DISPUTES
é CLAIMS
15.1.2 TIME LIMITS ON CLAIMS
Strike the last sentence.
15.1.3 NOTICE OF CLAIM
Strike all references to “21” and replace with “45”.

15.1.5 CLAIMS FOR ADDITIONAL COSTS

SUPPLEMENTARY GENERAL CONDITIONS A201-2017 DEDC, LLC
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15.1.7

15.2

15.2.1

15.2.5

15.2.6

15.3

15.3.1

15.3.2

15.3.2

15.3.3
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Strike the first sentence and replace with the following:

“Contractor shall not proceed to execute any portion of the Work that is subject to the
Claim without prior approval of the costs or method of payment for the costs
associated with the Claim as determined by the Architect and approved by the
Owner.”

WAIVER OF CLAIMS FOR CONSEQUENTIAL DAMAGES

Strike Section 15.1.7 in its entirety.

INITIAL DECISION @

Strike “and binding dispute resolution” in the fourth sentence Ig¢e with “or any and
all remedies at law or in equity”.

Strike Section 15.2.5 in its entirety and replace with th fg:

“The Architect will approve or reject Claims by wrj cision, which shall state the
reasons therefore and shall notify the parties nge in the Contract Sum or
Contract Time or both. The approval or rejecti C

|

laim by the Architect shall be
subject to mediation and any or all remeQ

or in equity.”
Strike Section 15.2.6 and its sub-Segtion
MEDIATION 6

Strike “binding disputeéws” and replace with “any or all remedies at law or in

¥ their entirety.

equity”.

Strike “, shall be o% ered by the American Arbitration Association in accordance with
its Constructi & Mediation Procedure in effect on the date of the Agreement,” in
the first sent

Strike @ﬂences to “binding dispute resolution” and replace with “any or all remedies

at IQ n equity”.
Qk ection 15.3.3 in its entirety.

15.4 & ARBITRATION

O

DEDC, LLC
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Strike Section 15.4 and its Subsections in their entirety.

END OF SECTION
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SECTION 00 73 46
WAGE DETERMINATION SCHEDULE

The Delaware Department of Labor Division of Industrial Affairs has established th a%' and associated
prevailing wage rate for this project. The project approved prevailing wage rate CP% ingtion schedule
follows:

DEDC, LLC WAGE DETERMINATION SCHEDULE
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STATE OF DELAWARE
DEPARTMENT OF LABOR
DIVISION OF INDUSTRIAL AFFRIRS
OFFICE OF LABOR LAW ENFORCEMENT
PHONE: (302) 318-2769

Mailing Address: Located ak:

252 Chapman Road 252 Chapman Road
Suite 210 Suite 210
Newark, DE 19702 Wewark, DE 15702

PREVAILING WAGES FOR BULLDING CONSTRUCTION EFFECTIVE MARCH 13, 202§

CLASSIFICATION NEW CASTLE
ASBESTOS WORKERS 30.70
BOILERMAKERS 91.87
BRICKLAYERS 68.29
CARPENTERS 64.06
CEMENT FINISHERS 96.91
ELECTRICAL LINE WORKERS 61.02
ELECTRICIANS 86.87
ELEVATOR CONSTRUCTORS 121.73
GLAZIERS 88.42 V 88.42 76.04
INSULATORS 71, D) 71.54 71.54
TRON WORKERS 79.3 79.33 79.33
LABORERS .65 59.65 55.65
MILLWRIGHTS f!g‘w 91.00 73.10
PAINTERS  \&1 43 61.53 61.53
PILEDRIVERS ?;93 237 52.83 42.72
PLASTERERS 40.06 40.06 29.69
PLUMBERS,/PIPEFITTERS/STEAMFITTERS % 83,05 85.29 78.26
POWER EQUIPMENT OPERATORS 85.29 85.29 B5.29
ROOFERS-COMPOSITION N7 36.41 31.28 33.64
ROOFERS-SHINGLE/SLATE/TILE i 24.68 29.36 23.08
SHEET METAL WORKERS 87.84 87.84 87.84
SOFT FLOOR LAYERS 63.69 63.69 50.43
SPRINKLER FITTERS &) 77.63 77.63 77.63
TERRAZZO/MARBLE/TIL 73.75 73.75 84.10
TERRAZZO/MARBLE/T g1.93| 81.93 93.27
TRUCK DRIVERS //s8.a1l/f 36,83 28.66

e A ;

CERTIFIED: (’

CLASSIFICATICONS OF WORKERS ARE DETERMINED EY THE DEPARTMENT OF LABOR. FOR
ASSISTANCE IN CLASSIFYING WORKERS, OR FOR A COPY OF THE REGULATIONS OR
CLASSIFICATIONS, PHONE (302) 318-2769.

%EE RATES ARE PROMULGATED ENMFORCED PURSUANT TO THE PREVAILING WAGE
REGULATIONS ADOPTED BY THE DEPARTMENT OF LABOR ON APRIL 3, 1992.

NON-REGISTERED AFPPRENTICES MUST BE PAID THE MECHANIC'E RATE.

PROJECT: MC1l002000958 ONEIL BUILDING CHILLER REPLACEMENT, Kent County

DEDC, LLC WAGE DETERMINATION SCHEDULE
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SECTION 00 81 13
GENERAL REQUIREMENTS

TABLE OF ARTICLES

1, GENERAL @
2. OWNER @

3. CONTRACTOR 6

4. ADMINISTRATION OF THE CONTRACT O

5. SUBCONTRACTORS %2
Cc

6. CONSTRUCTION BY OWNER OR SEPARATE CONT
7. CHANGES IN THE WORK Q
8. TIME

9. PAYMENTS AND COMPLETION %
10. PROTECTION OF PERSONS AND TY

11. INSURANCE AND BONDS \

12. UNCOVERING AND COR@ION OF WORK

13. MISCELLANEOUS IQWGIONS

14. TERMINATI% SPENSION OF THE CONTRACT

ARTICLE 1: &NERAL

1.1 ONTRACT DOCUMENTS
111 i The intent of the Contract Documents is to include all items necessary for the proper

execution and completion of the Work by the Contractor. The Contract Documents are
complementary and what is required by one shall be as binding as if required by all.
Performance by the Contractor shall be required to an extent consistent with the Contract
Documents and reasonably inferable from them as being necessary to produce the intended
results.

1.1.2 Work including material purchases shall not begin until the Contractor is in receipt of a
bonafide State of Delaware Purchase Order. Any work performed or material purchases
prior to the issuance of the Purchase Order is done at the Contractor’s own risk and cost.

1.2 EQUALITY OF EMPLOYMENT OPPORTUNITY ON PUBLIC WORKS

DEDC, LLC GENERAL REQUIREMENTS
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1.21

ARTICLE 2:

ARTICLE 3:

3.1

3.2

3.3

3.4 e

3.5

3.6

For Public Works Projects financed in whole or in part by state appropriation the Contractor
agrees that during the performance of this contract:

1. The Contractor will not discriminate against any employee or applicant for
employment because of race, creed, sex, color, sexual orientation, gender identity
or national origin. The Contractor will take positive steps to ensure that applicants
are employed and that employees are treated during employment without regard
to their race, creed, sex, color, sexual orientation, gender identity or national origin.
Such action shall include, but not be limited to, the following: employment,
upgrading, demotion or transfer; recruitment or recruitment adyerdising; layoff or
termination; rates of pay or other forms of compensatiof, a
training, including apprenticeship. The Contractor agrees
places available to employees and applicants for e
provided by the contracting agency setting forth this

ndsselection for
in conspicuous

2. The Contractor will, in all solicitations or advertq for employees placed by

or on behalf of the Contractor, state that alified applicants will receive
consideration for employment without re

ace, creed, sex, color, sexual
orientation, gender identity or national originX
OWNER

(NO ADDITIONAL GENERAL REQU NTS — SEE SUPPLEMENTARY GENERAL
CONDITIONS)

CONTRACTOR \i

Schedule of Values: T ssful Bidder shall within twenty (20) days after receiving
notice to proceed wit rk, furnish to the Owner a complete schedule of values on the
various items compgigi

;
Subcontracts: Up& approval of Subcontractors, the Contractor shall award their
Subcontract e oon as possible after the signing of their own contract and see that all
material, smeir Qwn and those of their Subcontractors, are promptly ordered so that the work
will noj t§e ayed by failure of materials to arrive on time.

work.

ner as to matters in connection with access to the site and the allocation of Ground Areas

&ﬂ‘o commencing any work or construction, the General Contractor is to consult with the
W
f

Oo he various features of hauling, storage, etc.

The Contractor shall supervise and direct the Work, using the Contractor's best skill and
attention. The Contractor shall be solely responsible for and have control over construction
means, methods, techniques, sequences and procedures and for coordinating all portions of
the Work under the Contract, unless the Contract Documents give other specific instructions.

The Contractor shall enforce strict discipline and good order among the Contractor's
employees and other persons carrying out the Contract. The Contractor shall not permit
employment of unfit persons or persons not skilled in tasks assigned to them.

The Contractor warrants to the Owner that materials and equipment furnished will be new
and of good quality, unless otherwise permitted, and that the work will be free from defects
and in conformance with the Contract Documents. Work not conforming to these
requirements, including substitutions not properly approved, may be considered defective. If

GENERAL REQUIREMENTS DEDC, LLC
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3.7

3.8

3.9

3.10

3.1

3.11.1

3.12

3.13

DEDC, LLC
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required by the Owner, the Contractor shall furnish evidence as to the kind and quality of
materials and equipment provided.

Unless otherwise provided, the Contractor shall pay all sales, consumer, use and other
similar taxes, and shall secure and pay for required permits, fees, licenses, and inspections
necessary for proper execution of the Work.

The Contractor shall comply with and give notices required by laws, ordinances, rules,
regulations, and lawful orders of public authorities bearing on performance of the Work. The
Contractor shall promptly notify the Owner if the Drawings and Specifications are observed
to be at variance therewith.

The Contractor shall be responsible to the Owner for the acts %%sions of the

Contractor's employees, Subcontractors and their agents and emplo d other persons
performing portions of the Work under contract with the Contractor%

pe from accumulation of
act. At completion of the

The Contractor shall keep the premises and surrounding a
waste materials or rubbish caused by operations under @
Work the Contractor shall remove from and about the<Legct all waste materials, rubbish,
the Contractor's tools, construction equipment, @ and surplus materials. The
Contractor shall be responsible for returning all damageq areas to their original conditions.

STATE LICENSE AND TAX REQUIREME

Each Contractor and Subcontractor be licensed to do business in the State of

Delaware and shall pay all fees a due under State laws. In conformance with

Section 2503, Chapter 25, Titl elaware Code, "the Contractor shall furnish the

Delaware Department of FinanN in ten (10) days after entering into any contract with
t

a contractor or subcontra resident of this State, a statement of total value of
such contract or conth@ her with the names and addresses of the contracting
parties.”

The Contractor s
Title 29 of the Rela

ly with all requirements set forth in Section 6962, Chapter 69,

During b tract Work, the Contractor and each Subcontractor, shall implement an
Empl rug Testing Program in accordance with OMB Regulation 4104 -
“‘Reglllgtioms for the Drug Testing of Contractor and Subcontractor Employees Working
ge Public Works Projects”. “Large Public Works” is based upon the current

/ﬁe‘shod required for bidding Public Works as set by the Purchasing and Contracting
A

isory Council.

ARTIC%OADMINISTRATION OF THE CONTRACT

CONTRACT SURETY
PERFORMANCE BOND AND LABOR AND MATERIAL PAYMENT BOND

All bonds will be required as follows unless specifically waived elsewhere in the Bidding
Documents.

Contents of Performance Bonds — The bond shall be in the form approved by the Office
of Management and Budget. The bond shall be conditioned upon the faithful compliance
and performance by the successful bidder of each and every term and condition of the
contract and the proposal, plans, specifications, and bid documents thereof. Each term

GENERAL REQUIREMENTS
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4.2

4.21

4.3

and condition shall be met at the time and in the manner prescribed by the Contract, Bid
documents and the specifications, including the payment in full to every person furnishing
materiel or performing labor in the performance of the Contract, of all sums of money due
the person for such labor and materiel. (The bond shall also contain the successful
bidder's guarantee to indemnify and save harmless the State and the agency from all
costs, damages and expenses growing out of or by reason of the Contract in accordance
with the Contract.)

Invoking a Performance Bond — The agency may, when it considers that the interest of
the State so requires, cause judgement to be confessed upon the bond.

Within twenty (20) days after the date of notice of award of contract, the to whom the
award is made shall furnish a Performance Bond and Labor and Majérial Payment Bond,
each equal to the full amount of the Contract price to guarantee the WQi#hfyl performance of
all terms, covenants and conditions of the same. The bondsfa e issued by an
acceptable Bonding Company licensed to do business in the of J#elaware and shall be
issued in duplicate. 6

Performance and Payment Bonds shall be maintaingd ull force (warranty bond) for a
@ inal Payment. The Performance
& Project and that the Contractor will
ay develop during the period of said
guarantees as a result of improper or d @ ive” workmanship, material or apparatus,
whether furnished by themselves or their Syb-Contractors. The Payment Bond shall
guarantee that the Contractor shall pay’in Alll all persons, firms or corporations who furnish

labor or material or both labor and ? igWfor, or on account of, the work included herein.

The bonds shall be paid for by thi ractor. The Owner shall have the right to demand
that the proof parties signing thex s are duly authorized to do so.

FAILURE TO COMPLY NTRACT

If any firm enterin \/ ontract with the State, or Agency that neglects or refuses to
perform or fails t%} with the terms thereof, the Agency which signed the Contract
may terminateghe tract and proceed to award a new contract in accordance with this
Chapter 69 9 of the Delaware Code or may require the Surety on the Performance
Bond to gewgfiete the Contract in accordance with the terms of the Performance Bond.
Nothi n shall preclude the Agency from pursing additional remedies as otherwise
proyed By law.

&NT ACT INSURANCE AND CONTRACT LIABILITY

n addition to the bond requirements stated in the Bid Documents, each successful

submission of a Bid, agrees to indemnify and save harmless and to defend all legal or

TEN®
? Bidder shall purchase adequate insurance for the performance of the Contract and, by

432

equitable actions brought against the State, any Agency, officer and/or employee of the
State, for and from all claims of liability which is or may be the result of the successful
Bidder’s actions during the performance of the Contract.

The purchase or nonpurchase of such insurance or the involvement of the successful
Bidder in any legal or equitable defense of any action brought against the successful
Bidder based upon work performed pursuant to the Contract will not waive any defense
which the State, its agencies and their respective officers, employees and agents might
otherwise have against such claims, specifically including the defense of sovereign
immunity, where applicable, and by the terms of this section, the State and all agencies,
officers and employees thereof shall not be financially responsible for the consequences
of work performed, pursuant to said contract.

GENERAL REQUIREMENTS DEDC, LLC
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4.4 RIGHT TO AUDIT RECORDS
4.41 The Owner shall have the right to audit the books and records of a Contractor or any

Subcontractor under any Contract or Subcontract to the extent that the books and
records relate to the performance of the Contract or Subcontract.

442 Said books and records shall be maintained by the Contractor for a period of seven (7)
years from the date of final payment under the Prime Contract and by the Subcontractor
for a period of seven (7) years from the date of final payment under the Subcontract.

ARTICLE 5: SUBCONTRACTORS

5.1 SUBCONTRACTING REQUIREMENTS @

(not a road, street or highway) shall be subject to the followi visions:

1. A contract shall be awarded only to a Biddg ose Bid is accompanied by a
statement containing, for each Subcontra¢ @ egory, the name and address
(city or town and State only — street ger and P.O. Box addresses not
required) of the subcontractor whogeNseryices the Bidder intends to use in
performing the Work and providing 4@ aterial for such Subcontractor category.

511 All contracts for the construction, reconstruction, alteration o any public building

2. A Bid will not be accepted ngr yaill an award of any Contract be made to any
Bidder which, as the Prim ctor, has listed itself as the Subcontractor for
any Subcontractor unlesé

A It has beeb ished to the satisfaction of the awarding Agency that
Qa8 customarily performed the specialty work of such

the Bidge
Subcr category by artisans regularly employed by the Bidder’s
firnga

B. T@e Bidder is duly licensed by the State to engage in such specialty
rk, if the State requires licenses; and

0 That the Bidder is recognized in the industry as a bona fide
Subcontractor or Contractor in such specialty work and Subcontractor
category.

51.2 ﬁ decision of the awarding Agency as to whether a Bidder who list itself as the
Oubcontractor for a Subcontractor category shall be final and binding upon all Bidders,
and no action of any nature shall lie against any awarding agency or its employees or

officers because of its decision in this regard.

51.3 After such a Contract has been awarded, the successful Bidder shall not substitute
another Subcontractor for any Subcontractor whose name was set forth in the statement
which accompanied the Bid without the written consent of the awarding Agency.

514 No Agency shall consent to any substitution of Subcontractors unless the Agency is
satisfied that the Subcontractor whose name is on the Bidders accompanying statement:

A. Is unqualified to perform the work required;

B. Has failed to execute a timely reasonable Subcontract;

DEDC, LLC GENERAL REQUIREMENTS
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C. Has defaulted in the performance on the portion of the work covered by the
Subcontract; or

D. Is no longer engaged in such business.

515 Should a Bidder be awarded a contract, such successful Bidder shall provide to the agency
the taxpayer identification license numbers of such subcontractors. Such numbers shall be
provided on the later of the date on which such subcontractor is required to be identified or
the time the contract is executed.  The successful Bidder shall provide to the agency to
which it is contracting, within 30 days of entering into such public works contract, copies of
all Delaware Business licenses of subcontractors and/or independent ¢ tors that will
perform work for such public works contract. However, if a subcontgdctor, g independent
contractor is hired or contracted more than 20 days after the Bidder he public works
contract the Delaware Business license of such subcontractor @r endent contractor
shall be provided to the agency within 10 days of being contraQ

5.1.6 The Contractor may employ additional Subcontractors site only after submitting
Program to the Owner for

a copy of the Subcontractor's Employee Drug T,

approval. A Contractor or Subcontractor shall no(@m nce work until the Owner has
concluded its review and determined that the subri Employee Drug Testing Program
complies with OMB Regulation 4104.

5.2 PENALTY FOR SUBSTITUTION OF SUBCQTRACTORS

5.2.1 Should the Contractor fail to utilize rAll of the Subcontractors in the Contractor’'s Bid
statement in the performance of ork on the public bidding, the Contractor shall be
penalized in the amount of (proj ecific amount*). The Agency may determine to deduct

payments of the penalty fro ntractor or have the amount paid directly to the Agency.
Any penalty amount assgeeg inst the Contractor may be remitted or refunded, in whole
or in part, by the Age @ rding the Contract, only if it is established to the satisfaction of
actor in question has defaulted or is no longer engaged in such

the Agency that the Qu

business. No cla%t e remission or refund of any penalty shall be granted unless an
application is filed w one year after the liability of the successful Bidder accrues. All
penalty am(@gssessed and not refunded or remitted to the contractor shall be

reverted tate.

ongf(1 ent of contract amount not to exceed $10,000
53 /QBES OS ABATEMENT

5.31 Of he selection of any Contractor to perform asbestos abatement for State-funded projects
; shall be approved by the Office of Management and Budget, Division of Facilities

Management pursuant to Chapter 78 of Title 16.

54 STANDARDS OF CONSTRUCTION FOR THE PROTECTION OF THE PHYSICALLY
HANDICAPPED

541 All Contracts shall conform with the standard established by the Delaware Architectural
Accessibility Board unless otherwise exempted by the Board.

5.5 CONTRACT PERFORMANCE

5.5.1 Any firm entering into a Public Works Contract that neglects or refuses to perform or fails
to comply with its terms, the Agency may terminate the Contract and proceed to award a

GENERAL REQUIREMENTS DEDC, LLC
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new Contract or may require the Surety on the Performance Bond to complete the
Contract in accordance with the terms of the Performance Bond.

ARTICLE 6: CONSTRUCTION BY OWNER OR SEPARATE CONTRACTORS

6.1

6.2

ARTICLE 7:

71

7.2

7.3

7.3.1

7.3.2

C N
%Iication.

The Owner reserves the right to simultaneously perform other construction or operations
related to the Project with the Owner's own forces, and to award separate contracts in
connection with other portions of the Project or other Projects at the same site.

The Contractor shall afford the Owner and other Contractors reasonable opportunity for

access and storage of materials and equipment, and for the performance of their activities,
and shall connect and coordinate their activities with other forces as requir€d by the Contract

Documents. @
CHANGES IN THE WORK

The Owner, without invalidating the Contract, may order chan the Work consisting of

Additions, Deletions, Modifications or Substitutions, wit 8dntract Sum and Contract
completion date being adjusted accordingly. Such ch in the Work shall be authorized
by written Change Order signed by the Professio he duly authorized agent, the

Contractor and the Owner.

The Contract Sum and Contract Completio shall be adjusted only by a fully executed
Change Order.

The additional cost, or credit to the erfesulting from a change in the Work shall be by
mutual agreement of the Owner, tor and the Architect. In all cases, this cost or credit
shall be based on the ‘DI& ages required and the “invoice price” of the

materials/equipment needetQ
“DPE” shall be definen “direct personnel expense”. Direct payroll expense includes

prevailing wage ra & maximum multiplier of 1.35 times DPE. For example, if the
prevailing wage r /hour, the DPE would be $67.50/hour (50 x 1.35).

“Invoice pri materials/equipment shall be defined to mean the actual cost of materials
and/or egema®nt that is paid by the Contractor, (or subcontractor), to a material distributor,
vendor, store, material provider, or equipment leasing entity. Rates for

at is leased and/or owned by the Contractor or subcontractor(s) shall not
those listed in the latest version of the “Means Building Construction Cost Data”

n addition to the above, the General Contractor is allowed a fifteen percent (15%)

own forces. For additional subcontractor work, the Subcontractor is allowed a fifteen (15)

s O
markup for overhead and profit for additional work performed by the General Contractor’s

DEDC, LLC
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percent overhead and profit on change order work above and beyond the direct costs
stated previously. To this amount, the General Contractor will be allowed a mark-up not
exceeding seven and one half percent (7.5%) on the subcontractors work. These mark-
ups shall include all costs including, but not limited to: overhead, profit, bonds,
insurance, supervision, etc. No markup is permitted on the work of the subcontractors
subcontractor. No additional costs shall be allowed for changes related to the
Contractor’s onsite superintendent/staff, or project manager, unless a change in the work
changes the project duration and is identified by the CPM schedule. There will be no
other costs associated with the change order.

GENERAL REQUIREMENTS
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ARTICLE 8: TIME
8.1 Time limits, if any, are as stated in the Project Manual. By executing the Agreement, the

8.2

8.3

8.4

8.4.1

8.4.2

D

8.5

8.5.1

8.5.2

Contractor confirms that the stipulated limits are reasonable, and that the Work will be
completed within the anticipated time frame.

If progress of the Work is delayed at any time by changes ordered by the Owner, by labor
disputes, fire, unusual delay in deliveries, abnormal adverse weather conditions,
unavoidable casualties or other causes beyond the Contractor's control, the Contract Time
shall be extended for such reasonable time as the Owner may determine.

Any extension of time beyond the date fixed for completion of jife Copstruction and
acceptance of any part of the Work called for by the Contract, %ecupancy of the
building by the Owner, in whole or in part, previous to the comple not be deemed a
waiver by the Owner of his right to annul or terminate the Contgaeffor #oandonment or delay
in the matter provided for, nor relieve the Contractor of full resility

SUSPENSION AND DEBARMENT

Per Section 6962(d)(14), Title 29, Delaware Code, Contractor who fails to perform a
project within the time schedule

public works contract or complete a publj
established by the Agency in the InvitatiaQ} iId, may be subject to Suspension or

Debarment for one or more of the following redgons: a) failure to supply the adequate labor
supply ratio for the project; b) inadequ@ncial resources; or, ¢) poor performance on the
Project.”

“Upon such failure for any of t ove stated reasons, the Agency that contracted for
the public works project etlition the Director of the Office of Management and
Budget for Suspension ent of the Contractor. The Agency shall send a copy of
the petition to the Cor@ within three (3) working days of filing with the Director. If
the Director concl he petition has merit, the Director shall schedule and hold a
hearing to detern@hether to suspend the Contractor, debar the Contractor or deny
the petition. cy shall have the burden of proving, by a preponderance of the
evidence, t @ e Contractor failed to perform or complete the public works project within
g dule established by the Agency and failed to do so for one or more of the
sons: a) failure to supply the adequate labor supply ratio for the project; b)
ina inancial resources; or, c) poor performance on the project. Upon a finding in
favor§f the Agency, the Director may suspend a Contractor from Bidding on any project
&

nded, in whole or in part, with public funds for up to 1 year for a first offense, up to 3
s for a second offense and permanently debar the Contractor for a third offense. The

OvDirector shall issue a written decision and shall send a copy to the Contractor and the

Agency. Such decision may be appealed to the Superior Court within thirty (30) days for
a review on the record.”

RETAINAGE

Per Section 6962(d)(5) a.3, Title 29, Delaware Code: The Agency may at the beginning
of each public works project establish a time schedule for the completion of the project. If
the project is delayed beyond the completion date due to the Contractor’s failure to meet
their responsibilities, the Agency may forfeit, at its discretion, all or part of the
Contractor’s retainage.

This forfeiture of retainage also applies to the timely completion of the punchlist. A
punchlist will only be prepared upon the mutual agreement of the Owner, Architect and
Contractor. Once the punchlist is prepared, all three parties will by mutual agreement,

GENERAL REQUIREMENTS DEDC, LLC
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establish a schedule for its completion. Should completion of the punchlist be delayed
beyond the established date due to the Contractor’s failure to meet their responsibilities,
the Agency may hold permanently, at its discretion, all or part of the Contractor’s
retainage.

ARTICLE 9: PAYMENTS AND COMPLETION

9.1 APPLICATION FOR PAYMENT

9.11 Applications for payment shall be made upon AIA Document G702. There will be a five
percent (5%) retainage on all Contractor's monthly invoices until completion of the project.

This retainage may become payable upon receipt of all required closeqfit decumentation,
provided all other requirements of the Contract Documents have been pfet.

9.1.2 A date will be fixed for the taking of the monthly account of w ” Upon receipt of
Contractor's itemized application for payment, such applicatiQa=wg audited, modified, if
found necessary, and approved for the amount. Statement s submitted to the Owner.

9.1.3 Section 6516, Title 29 of the Delaware Code annuali erest is not to exceed 12% per
annum beginning thirty (30) days after the “presen s opposed to the date) of the
invoice.

9.2 PARTIAL PAYMENTS

9.2.1 Any public works Contract executed Agency may provide for partial payments at
the option of the Owner with respecit erials placed along or upon the sites or stored
at secured locations, which are s for use in the performance of the contract.

9.2.2 When approved by the a rtial payment may include the values of tested and

ncorporation as a permanent part of the work yet to be

acceptable materials of rishable or noncontaminative nature which have been
produced or furnish 4@

completed, provide able provisions have been made for storage.

aa

9.2.2.1 Any allowancg.m or materials on hand will not exceed the delivered cost of the
materials ified by invoices furnished by the Contractor, nor will it exceed the
contract@ e for the material complete in place.

9.2.3 If reQu by the Agency, receipted bills from all Contractors, Subcontractors, and

ment. Following such a request, no payment will be made until these receipted bills

@: I, men, etc., for the previous payment must accompany each application for
y
h been received by the Owner.

9.3 ?OSUBSTANTIAL COMPLETION

9.3.1 When the building has been made suitable for occupancy, but still requires small items of
miscellaneous work, the Owner will determine the date when the project has been
substantially completed.

9.3.2 If, after the Work has been substantially completed, full completion thereof is materially
delayed through no fault of the Contractor, and without terminating the Contract, the Owner
may make payment of the balance due for the portion of the Work fully completed and
accepted. Such payment shall be made under the terms and conditions governing final
payment that it shall not constitute a waiver of claims.

DEDC, LLC GENERAL REQUIREMENTS
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9.3.3 On projects where commissioning is included, the commissioning work as defined in the
specifications must be complete prior to the issuance of substantial completion.

9.4 FINAL PAYMENT

9.41 Final payment, including the five percent (5%) retainage if determined appropriate, shall be
made within thirty (30) days after the Work is fully completed and the Contract fully
performed and provided that the Contractor has submitted the following closeout
documentation (in addition to any other documentation required elsewhere in the Contract
Documents):

9.4.11 Evidence satisfactory to the Owner that all payrolls, material bills, and indebtedness
connected with the work have been paid, @

9.4.1.2 An acceptable RELEASE OF LIENS, @

9.4.1.3 Copies of all applicable warranties, O

9414 As-built drawings, Q

94.1.5 Operations and Maintenance Manuals, 02

9.4.1.6 Instruction Manuals, Q

9417 Consent of Surety to final payment. O

9418 The Owner reserves the right to regei yments, or parts thereof, for its protection until the

10.1

102 %

foregoing conditions have bN omplied with, defective work corrected and all
unsatisfactory conditions re @'

ARTICLE 10: PROTECTION OF PE\S@\ND PROPERTY

The Contractor S% esponsible for initiating, maintaining, and supervising all safety
precautions prédgfams in connection with the performance of the Contract. The
Contractor ke all reasonable precautions to prevent damage, injury or loss to:
workers, Joe s nearby who may be affected, the Work, materials and equipment to be
incorp, nd existing property at the site or adjacent thereto. The Contractor shall give
noti g”Ccomply with applicable laws ordinances, rules regulations, and lawful orders of

uthorities bearing on the safety of persons and property and their protection from
amage, or loss. The Contractor shall promptly remedy damage and loss to property

bli
/%‘ry,
@t e site caused in whole or in part by the Contractor, a Subcontractor, or anyone directly

r indirectly employed by any of them, or by anyone for whose acts they may be liable.

The Contractor shall notify the Owner in the event any existing hazardous material such as
lead, PCBs, asbestos, etc. is encountered on the project. The Owner will arrange with a
qualified specialist for the identification, testing, removal, handling and protection against
exposure or environmental pollution, to comply with applicable regulation laws and
ordinances. The Contractor and Architect will not be required to participate in or to perform
this operation. Upon completion of this work, the Owner will notify the Contractor and
Architect in writing the area has been cleared and approved by the authorities in order for
the work to proceed. The Contractor shall attach documentation from the authorities of said
approval.

10.3 As required in the Hazardous Chemical Information Act of June 1984, all vendors supplying
any materials that may be defined as hazardous, must provide Material Safety Data Sheets
for those products. Any chemical product should be considered hazardous if it has a
GENERAL REQUIREMENTS DEDC, LLC
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warning caution on the label relating to a potential physical or health hazard, if it is known to
be present in the work place, and if employees may be exposed under normal conditions or
in any foreseeable emergency situation. Material Safety Data Sheets must be provided
directly to the Owner along with the shipping slips that include those products.

The Contractor shall certify to the Owner that materials incorporated into the Work are free
of all asbestos. This certification may be in the form of Material Safety Data Sheet (MSDS)
provided by the product manufacturer for the materials used in construction, as specified or
as provided by the Contractor.

ARTICLE 11: INSURANCE AND BONDS

111

11.4

The Contractor shall carry all insurance required by law, such as Une |(%‘\t Insurance,

etc. The Contractor shall carry such insurance coverage as th on their own
property such as a field office, storage sheds or other structuregfe upon the project
site that belong to them and for their own use. The Subcontragtess inydlved with this project
shall carry whatever insurance protection they consider nece cover the loss of any of
their personal property, etc.

Upon being awarded the Contract, the Contractor s n a minimum of two (2) copies
of all required insurance certificates called for helNgirty and submit one (1) copy of each
certificate, to the Owner, within 20 days of confz awjard.

Bodily Injury Liability and Property DamageN.iability Insurance shall, in addition to the
coverage included herein, include cov or injury to or destruction of any property arising
out of the collapse of or structural injuNg to&ny building or structure due to demolition work
and evidence of these coverages @ filed with and approved by the Owner.

The Contractor's Property
noted herein, include coyesg
control damaged in

ag@ Liability Insurance shall, in addition to the coverage
all real and personal property in their care, custody and
by the Contractor or their Subcontractors during the entire
pfoject.

construction period S
Builders Risk L c& Standard Extended Coverage Insurance) on the existing building
‘ onstruction period, may be provided by the Contractor under this contract.
all insure the existing building and all of its contents and all this new alteration
@i is contract during entire construction period for the full insurable value of the
at the site. Note, however, that the Contractor and their Subcontractors shall be

ipment whenever in use on the project, against fire damage, theft, vandalism, etc.

respogible for insuring building materials (installed and stored) and their tools and
£u

11.6 O:ertificates of the insurance company or companies stating the amount and type of

DEDC, LLC
24P231

coverage, terms of policies, etc., shall be furnished to the Owner, within 20 days of contract
award.

The Contractor shall, at their own expense, (in addition to the above) carry the following
forms of insurance:

Contractor's Contractual Liability Insurance

Minimum coverage to be:

Bodily Injury
$1,000,000 for each occurrence
$3,000,000 aggregate

GENERAL REQUIREMENTS
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Property Damage $1,000,000 for each occurrence
$3,000,000 aggregate
11.7.2 Contractor's Protective Liability Insurance

11.7.3

11.7.4

11.7.5
11.7.5.1
11.75.2

11.7.6

11.7.7

11.7.7.1

D

Minimum coverage to be:

Bodily Injury
$1,000,000 for each occurrence
$3,000,000 aggregate
Property Damage $1,000,000 for each occ en:ce>
$3,000,000 aggregate
Automobile Liability Insurance O
Minimum coverage to be:
Bodily Injury $1,000,000 each person
$1,000,000 for each occurrence
Property Damage $500,000 per accident
Prime Contractor's and Subcontractors' polictgs shall include contingent and contractual
liability coverage in the same minimum nts as 11.7.1 above.

Workmen's Compensation (inclu

Minimum Limit on employer to be as required by law.
Minimum Limit for all s working at one site.

Certificates of In ust be filed with the Owner guaranteeing fifteen (15) days prior
notice of cancgllatioMyfion-renewal, or any change in coverages and limits of liability shown
as included ificates.

loyer's Liability):

sspect to all persons at any time employed by or on the payroll of the Contractor or

ith
%ormmg any work for or on their behalf, or in connection with or arising out of the
C

tractor’'s business, the Contractor shall accept full and exclusive liability for the payment

Onf any and all contributions or taxes or unemployment insurance, or old age retirement

benefits, pensions or annuities now or hereafter imposed by the Government of the United
States and the State or political subdivision thereof, whether the same be measured by
wages, salaries or other remuneration paid to such persons or otherwise.

11.7.7.2 Upon request, the Contractor shall furnish Owner such information on payrolls or
employment records as may be necessary to enable it to fully comply with the law imposing
the aforesaid contributions or taxes.

11.7.7.3 If the Owner is required by law to and does pay any and/or all of the aforesaid contributions
or taxes, the Contractor shall forthwith reimburse the Owner for the entire amount so paid by
the Owner.

GENERAL REQUIREMENTS DEDC, LLC
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ARTICLE 12: UNCOVERING AND CORRECTION OF WORK

121 The Contractor shall promptly correct Work rejected by the Owner or failing to conform to the
requirements of the Contract Documents, whether observed before or after Substantial
Completion and whether or not fabricated, installed or completed, and shall correct any
Work found to be not in accordance with the requirements of the Contract Documents within
a period of two years from the date of Substantial Completion, or by terms of an applicable
special warranty required by the Contract Documents. The provisions of this Article apply to
work done by Subcontractors as well as to Work done by direct employees of the

Contractor.

12.2 At any time during the progress of the work, or in any case where the naflirg«Qf the defects
shall be such that it is not expedient to have them corrected, the Ownepfa it option, shall
have the right to deduct such sum, or sums, of money from the a the contract as
they consider justified to adjust the difference in value between t ive work and that
required under contract including any damage to the structureO

ARTICLE 13: MISCELLANEOUS PROVISIONS Q

13.1 CUTTING AND PATCHING

13.1.1 The Contractor shall be responsible for all ing)Jand patching. The Contractor shall
coordinate the work of the various trades inv

13.2 DIMENSIONS

13.21 All dimensions shown shall be v@by the Contractor by actual measurements at the

project site. Any discrepancies%) een the drawings and specifications and the existing
conditions shall be referred

has been performed.
13.3 LABORATORY TE \:

13.3.1 Any specified ?or@ tests of material and finished articles to be incorporated in the work

wner for adjustment before any work affected thereby

shall be ma ureaus, laboratories or agencies approved by the Owner and reports of
such te@ be submitted to the Owner. The cost of the testing shall be paid for by the
Contrgc

13.3.2 e Qntractor shall furnish all sample materials required for these tests and shall deliver
me without charge to the testing laboratory or other designated agency when and where
d

O irscted by the Owner.
134 ; ARCHAEOLOGICAL EVIDENCE
13.4.1 Whenever, in the course of construction, any archaeological evidence is encountered on the
surface or below the surface of the ground, the Contractor shall notify the authorities of the
State Historic Preservation Office and suspend work in the immediate area for a reasonable
time to permit those authorities, or persons designated by them, to examine the area and

ensure the proper removal of the archaeological evidence for suitable preservation by the
Division of Historical and Cultural Affairs.

13.5 GLASS REPLACEMENT AND CLEANING

DEDC, LLC GENERAL REQUIREMENTS
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13.5.1

13.6

13.6.1

The General Contractor shall replace without expense to the Owner all glass broken during
the construction of the project. If job conditions warrant, at completion of the job the General
Contractor shall have all glass cleaned and polished.

WARRANTY

For a period of two (2) years from the date of substantial completion, as evidenced by the
date of final acceptance of the work, the contractor warrants that work performed under this
contract conforms to the contract requirements and is free of any defect of equipment,
material or workmanship performed by the contractor or any of his subcontractors or
suppliers. However, manufacturer's warranties and guarantees, if for a period longer than
two (2) years, shall take precedence over the above warranties. T tractor shall
remedy, at his own expense, any such failure to conform or any such defec e protection
of this warranty shall be included in the Contractor's Performance BEnQ

ARTICLE 14: TERMINATION OR SUSPENSION OF THE CONTRACT O

141

14.2

If the Contractor defaults or persistently fails or neglec rry out the Work in accordance
with the Contract Documents or fails to perform a pr f the Contract, the Owner, after
seven days written notice to the Contractor, may good such deficiencies and may
deduct the cost thereof from the payme eny or thereafter due the Contractor.
Alternatively, at the Owner's option, and th ner may terminate the Contract and take
possession of the site and of all materials, eq®gment, tools, and machinery thereon owned
by the Contractor and may finish th by whatever method the Owner may deem
expedient. If the costs of finishin rk exceed any unpaid compensation due the
Contractor, the Contractor shall p%iﬁerence to the Owner.

“If the continuation of this % nt is contingent upon the appropriation of adequate
state, or federal funds, {hig Agr€ement may be terminated on the date beginning on the
first fiscal year for V@Vunds are not appropriated or at the exhaustion of the
appropriation. Th may terminate this Agreement by providing written notice to
the parties of su%- ppropriation. All payment obligations of the Owner will cease
upon the dateQf te ation. Notwithstanding the foregoing, the Owner agrees that it will
to obtain approval of necessary funds to continue the Agreement by
te action to request adequate funds to continue the Agreement.”

Q END OF SECTION
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SECTION 00 81 14
DRUG TESTING FORMS

The Office of Management and Budget (OMB) has developed the 4014 regulations as part of the

Delaware Code that requires Contractors and Subcontractors to implement a program of mandatory

drug testing for Employees who work on Large Public Works Contracts funded all or in part with

public funds pursuant to 29 Del.C. 6908(a))6). The regulations establish the mechanism, standards

and requirements of a Mandatory Drug Testing Program that will be incorporated byseference into

this Contract awarded pursuant to 29 Del.C. 6962. Sample copies of Testing repo S
i

maintained and/or submitted pursuant to the requirements of 4104 regulations fi roject are
included herewith. 6
DEDC, LLC DRUG TESTING FORMS
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EMPLOYEE DRUG TESTING REPORT FORM

Period Ending:

4104 Regulations for the Drug Testing of Contractor and Subcontractor Employees Working on
Large Public Works Projects requires that Contractors and Subcontractors who work on Large
Public Works Contracts funded all or in part with public funds maintain testing data that includes
but is not limited to the data elements below.

Project Number:

Project Name:

Contractor/Subcontractor Name:

Contractor/Subcontractor Address: ‘Q~

Number of employees who worked on the jobsite@g the report period:

Number of employees subject to random tes\ ing the report period:
Number of Negative Results Number of Positive Results

Action taken on employee(s) ir® ¢ to a failed or positive random test:

&
<<

This qut required to be submitted to the Owner. Included as a reference to show
inform&on required to be maintained by the Contractor. The Owner shall have the right to
periodically audit all Contractor and Subcontractor test results at the Contractor’s or
Subcontractor’s offices (or by other means to make the data available for inspection by the
Owner).

Date:

DEDC, LLC DRUG TESTING FORMS
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EMPLOYEE DRUG TESTING
REPORT OF POSITIVE RESULTS

4104 Regulations for the Drug Testing of Contractor and Subcontractor Employees Working on
Large Public Works Projects requires that Contractors and Subcontractors who work on Large
Public Works Contracts funded all or in part with public funds to notify the Owner in writing of
a positive random drug test.

Project Number: < %@,_

Project Name: N

Contractor/Subcontractor Address:

Contractor/Subcontractor Name: Q

Name of employee with positive test result:

Last 4 digits of employee SSN:

Date test results received:

Action taken on employee in re@to a positive test result:

NS

Authorized esentative of Contractor/Subcontractor:

(typed or printed)

Authc%kepresentative of Contractor/Subcontractor:

Date:

(signature)

This form shall be sent by mail to the Owner within 24 hours of receipt of test results.

Enclose this test results form in a sealed envelope with the notation '""Drug Testing Form — DO
NOT OPEN" on the face thereof and place in a separate mailing envelope.

END OF SECTION

DEDC, LLC DRUG TESTING FORMS
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AFFIDAVIT OF
CRAFT TRAINING COMPLIANCE

We, the contractor, hereby certify that we and all applicable subcontractors will abide by the contractor
and subcontractor craft training requirements outlined below for the duration of the contract. Craft
training must be provided by a contractor and/or subcontractor for each craft on a project for which there
are Delaware Department of Labor approved and registered training programs or, if the contractor and/or
subcontractor meets the requirements under Title 29, Chapter 69, Section 6960A.(b)(1)c.1.-3., payment
may be made in accordance with Title 29, Chapter 69, Section 6960A.(b)(1)d. A list of crafts for which
there are approved and registered training programs is maintained by the Delaware Department of Labor

and can be found at:

https://laborfiles.delaware.gov/main/det/apprenticeship/DE%20Craft%20Trainin A@cupation%20
List%20Effective%20March%201%202022.pdf. If you have questions %g craft training
programs, please submit all questions in writing to the Delaware [%\ ent of Labor at:
apprenticeship@delaware.gov. This Affidavit of Craft Training Complj ust be submitted prior

to contract execution. Q

In accordance with Title 29, Chapter 69, Section 6960A.(a)(1 ,% ract relating to a public works
project under § 6962 of Title 29 must include a craft trainin for each craft in the project if at
the time the contractor executes a public works contract, a following apply:

a. A project meets the prevailing wage requirgment wnder Section 6960 of Title 29.
b. The contractor employs 10 or more total e@yees.
c. The project is not a federal highway pgoid&tieXcept for the project under Section

6962(c)(11) of Title 29. x
d. There is an apprenticeship progr craft in the project on the list of crafts under
Section 204(b)(2) of Title 19

Pursuant to Title 29, Chapter & ion 6960A.(a)(2), a contractor must commit that all
subcontractors provide craft trai if paragraph (a)(1) of this section applies to the subcontractor.
Failure to provide required cr; aining or payment on the project may subject the successful contractor
and/or subcontractor(s) t@ ties as outlined in Title 29, Chapter 69, Section 6960A.(d)(1)-(3).

Craft(s): Q

Contractor N

Contrac@

Contractor Program
Registration Number(s)
On this line also indicate whether DE, Other State (identify) or US Registration Number

Or

DEDC, LLC AFFIDAVIT OF CRAFT TRAINING COMPLIANCE
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O A payment has been made in the amount established under Section 204(b)(2)b.2. of Title 19,
for the craft into the Delaware Department of Labor’s Apprenticeship and Training Fund.

Or

O Craft Training requirements are not applicable because:

Authorized Representative (typed or printed): y ol

Authorized Representative (signature): .Q/
Title: I\O

State of Delaware ) Q

) ss:

County of ) E O

Before me, a notary public, ior said county and state, personally appeared,
v [e

, who ackno
behalf of %\

IN TESTIMONY,

to me that she/he did execute the foregoing instrument on

OF, I have subscribed my name and affixed my official seal this

% Notary Public

Commission Expires

THIS PAGE MUST BE SIGNED AND NOTARIZED TO BE CONSIDERED.

AFFIDAVIT OF CRAFT TRAINING COMPLIANCE DEDC, LLC
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O'NEILL BUILDING CHILLER REPLACEMENT
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SECTION 01 10 00
SUMMARY

PART 1 GENERAL
1.01 PROJECT
A. Project Name: O'Neil Building - Chiller Replacement.
B. Owner's Name: State of Delaware OMB - Division of Facilities Management - O'Neil Building

C. The Project consists of the demolition of the existing air-cooled chiller and associated chilled
water pumps that serve both the O'Neil Building and the Supreme Court Building and replace

equipment with a new air-cooled chiller and pumps.
1.02 CONTRACT DESCRIPTION %
A. Contract Type: A single prime contract based on a Stipulated Price a%%d in Document
00 52 13 - Standard Form of Agreement Between Owner and Contrac
1.03 DESCRIPTION OF WORK O
A. Plumbing: Make-up water to the chilled water system.
Qng as necessary.

B. HVAC: Replace the existing chiller, chilled water pumps,
C. Electrical Power and Lighting: Power for the new chille associated pumps.

D. BAS: New chiller shall be connected to the existin stem.

1.04 OWNER OCCUPANCY
A. State of Delaware OMB - Division of FacilitiggWanagement intends to continue to occupy
adjacent portions of the existing building &1’ e entire construction period.
B. State of Delaware OMB - Division of F&iiay Management intends to occupy the Project upon
Substantial Completion.
C. Cooperate with State of Delawar - Division of Facilities Management to minimize conflict

and to facilitate continuation State of Delaware OMB - Division of Facilities
Management's operations.

D. Schedule the Work to \date State of Delaware OMB - Division of Facilities
Management occupancy.

1.05 CONTRACTOR USE E AND PREMISES
A. Provide accesf to §nd from site as required by law and by State of Delaware OMB - Division of
Facilities Mé ent:

1.  Emerd¢hcy Building Exits During Construction: Keep all exits required by code clear and
ing construction period; provide temporary exit signs if exit routes are temporarily
altdged.

o not obstruct roadways, sidewalks, or other public ways without permit.

Outages and Shutdown:
Limit disruption of utility services to hours the building is unoccupied.

2. Do not disrupt or shut down life safety systems, including but not limited to fire sprinklers
and fire alarm system, without 7 days notice to State of Delaware OMB - Division of
Facilities Management and authorities having jurisdiction.

3. Prevent accidental disruption of utility services to other facilities.

1.06 PROJECT WORK HOURS

A. Contractor work hours on this project shall be from 8:00 a.m. to 4:30 p.m. Monday through
Friday unless otherwise noted. Contractors to coordinate work schedule with State Holidays.
Contractor shall not work on site during State holidays unless otherwise noted by the Owner.

DEDC, LLC SUMMARY
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PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION - NOT USED
END OF SECTION

SUMMARY DEDC, LLC
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O'NEILL BUILDING CHILLER REPLACEMENT
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SECTION 01 20 00
PRICE AND PAYMENT PROCEDURES

PART 1 GENERAL

1.01 SECTION INCLUDES
A. Procedures for preparation and submittal of applications for progress payments.
B. Change procedures.

1.02 SCHEDULE OF VALUES
A. Forms to be used: AIA G703.

B. Electronic media printout including equivalent information will be considered i@f standard
form specified; submit draft to DEDC, LLC for approval.

C. Forms shall be typed. Forms filled out by hand will not be accepted.

D. Submit Schedule of Values in duplicate within 5 days after date of E @truction Meeting.
1.03 APPLICATIONS FOR PROGRESS PAYMENTS O

A. Payment Period: Submit at intervals stipulated in the Agreen‘@

B. Use Form AIA G702 Q~

C. Electronic media printout including equivalent inform@| be considered in lieu of standard
form specified; submit sample to DEDC, LLC for a

Forms shall be typed. Forms filled out by hand wiQ:be accepted.

Execute certification by signature of authoriged #fficer.
Submit one electronic and three hard-c% ach Application for Payment.

Include the following with the applicat
1.  OMB/DFM Project Number.

2. Contractors Purchase Orge er from the State.
3. Transmittal letter as spe @ for submittals in Section 01 30 00.
1.04 MODIFICATION PROCED \
A. For minor changes not in ng an adjustment to the Contract Sum or Contract Time, DEDC,
LLC will issue ins ns directly to Contractor.
B. For other requj#€t nges, DEDC, LLC will issue a document signed by State of Delaware
OMB - Divisj & acilities Management instructing Contractor to proceed with the change, for
subseque% ion in a Change Order.

®mmo

ermining any change in Contract Sum or Contract Time.

1. Tte dosyment will describe the required changes and will designate method of
rormptly execute the change.

o

anges for which advance pricing is desired, DEDC, LLC will issue a document that
udes a detailed description of a proposed change with supplementary or revised drawings
nd specifications, a change in Contract Time for executing the change with a stipulation of any
overtime work required and the period of time during which the requested price will be
considered valid. Contractor shall prepare and submit a fixed price quotation within 5 days.

D. Computation of Change in Contract Amount: As specified in the Agreement and Conditions of
the Contract.

E. Execution of Change Orders: DEDC, LLC will issue Change Orders for signatures of parties as
provided in the Conditions of the Contract.

F. After execution of Change Order, promptly revise Schedule of Values and Application for
Payment forms to record each authorized Change Order as a separate line item and adjust the
Contract Sum.

DEDC, LLC PRICE AND PAYMENT PROCEDURES
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G. Promptly revise progress schedules to reflect any change in Contract Time, and revise sub-
schedules to adjust times for other items of work affected by the change.

H. Promptly enter changes in Project Record Documents.
1.05 APPLICATION FOR FINAL PAYMENT

A. Prepare Application for Final Payment as specified for progress payments, identifying total
adjusted Contract Sum, previous payments, and sum remaining due.

B. Application for Final Payment will not be considered until the following have been
accomplished:
1. All closeout procedures specified in Section 01 70 00.

PART 2 PRODUCTS - NOT USED

PART 3 EXECUTION - NOT USED @@
END OF SECTION 6

PRICE AND PAYMENT PROCEDURES DEDC, LLC
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SECTION 01 21 00
ALLOWANCES

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Contingency allowance.
1.02 RELATED REQUIREMENTS
A. State of Delaware Front End Documents Division 00
B. Section 01 20 00 - Price and Payment Procedures: Additional payment and modification

procedures.
1.03 CONTINGENCY ALLOWANCE

A. Contractor's costs for products, delivery, installation, labor, insurance, I xes, bonding,
equipment rental, overhead and profit will be included in Change Orde%horizing
expenditure of funds from this Contingency Allowance.

B. Funds will be drawn from the Contingency Allowance only by Allowance
Authorization Form (Section 00 63 73) or Change Order.

C. At closeout of Contract, funds remaining in Contingency, ce will be credited to Owner by

Change Order.
1.04 ALLOWANCES SCHEDULE

A. Contingency Allowance: Include the stipulated s@rice of $10,000 for use upon Owner's
instructions for miscellaneous items found d@construction.

PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION - NOT USED \
@) SECTION

o@b
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SECTION 01 26 00
CONTRACT MODIFICATION PROCEDURES

PART 1 GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY
A. This Section specifies administrative and procedural requirements for handling and processing

Contract modifications.
B. Related Sections include the following: %
1. Division 01 Section 01 60 00 "Product Requirements" for administral@cedures for
handling requests for substitutions made after Contract award. 6

1.03 MINOR CHANGES IN THE WORK @s

A. Architect will issue supplemental instructions authorizing Minc@ in the Work, not

involving adjustment to the Contract Sum or the Contract Tim AIA Document G710,

"Architect's Supplemental Instructions.”

1.04 PROPOSAL REQUESTS
A. Owner-Initiated Proposal Requests: Architect will etailed description of proposed
changes in the Work that may require adjustmenQie Contract Sum or the Contract Time. If
necessary, the description will include supplegaental®r revised Drawings and Specifications.
1. Proposal Requests issued by Architec@r information only. Do not consider them
instructions either to stop work in pro r to execute the proposed change.
2. Within time specified in Proposa t, but no more than 20 days after receipt of
Proposal Request, submit a geeta¥Nort estimating cost adjustments to the Contract Sum
and the Contract Time neceSg 0 execute the change.

a. Include a list of qu M products required or eliminated and unit costs, with total

amount of purch credits to be made. If requested, furnish survey data to
substantiate .
b. Indicate applic axes, delivery charges, equipment rental, and amounts of trade

discoun
C. s of labor and supervision directly attributable to the change.
ap up

dated Contractor's Construction Schedule that indicates the effect of the
. cluding, but not limited to, changes in activity duration, start and finish
@Es, and activity relationship. Use available total float before requesting an

&rex nsion of the Contract Time.

B. C ctdr-Initiated Proposals: If latent or unforeseen conditions require modifications to the

@ct, Contractor may propose changes by submitting a request for a change to Architect.

nclude a statement outlining reasons for the change and the effect of the change on the
Work. Provide a complete description of the proposed change. Indicate the effect of the
proposed change on the Contract Sum and the Contract Time.

2. Include a list of quantities of products required or eliminated and unit costs, with total
amount of purchases and credits to be made. If requested, furnish survey data to
substantiate quantities.

3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade

discounts.

Include costs of labor and supervision directly attributable to the change.

5. Include an updated Contractor's Construction Schedule that indicates the effect of the
change, including, but not limited to, changes in activity duration, start and finish times,
and activity relationship. Use available total float before requesting an extension of the
Contract Time.

B

DEDC, LLC CONTRACT MODIFICATION PROCEDURES
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6. Comply with requirements in Division 01 Section "Product Requirements" if the proposed
change requires substitution of one product or system for product or system specified.
C. Proposal Request Form: Use AIA Document G709 for Proposal Requests.
1.05 CHANGE ORDER PROCEDURES

A. On Owner's approval of a Proposal Request, Architect will issue a Change Order for signatures
of Owner and Contractor on AIA Document G701.

1.06 CONSTRUCTION CHANGE DIRECTIVE

A. Construction Change Directive: Architect may issue a Construction Change Directive on
AIA Document G714. Construction Change Directive instructs Contractor to proceed with a
change in the Work, for subsequent inclusion in a Change Order.
1. Construction Change Directive contains a complete description of ch@ e Work. It

also designates method to be followed to determine change in the agt Sum or the
Contract Time.

B. Documentation: Maintain detailed records on a time and material }
Construction Change Directive.

1.  After completion of change, submit an itemized accounthupporting data necessary to
substantiate cost and time adjustments to the Contr@

1.07 P2 PRODUCTS (NOT USED)
1.08 P3 EXECUTION (NOT USED) Q

ork required by the

END OF SECTI
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SECTION 01 30 00
ADMINISTRATIVE REQUIREMENTS

PART 1 GENERAL
1.01 SECTION INCLUDES

A.

T T OmMMmMmOD O D

General administrative requirements.
Preconstruction meeting.

Progress meetings.

Construction progress schedule.
Progress photographs.

Coordination drawings. @%
Submittals for review, information, and project closeout. @

Number of copies of submittals.
Submittal procedures.

1.02 RELATED REQUIREMENTS

A.

B.

Section 01 70 00 - Execution and Closeout Requireme @B’ﬂional coordination
requirements.

Section 01 78 00 - Closeout Submittals: Project
data; warranties and bonds.

Section 01 91 13 - General Commissioning @rements: Additional procedures for submittals

cuments; operation and maintenance

relating to commissioning.

1. Where submittals are indicated f; %«v by both DEDC, LLC and the Commissioning
Authority, submit one extra a tézto DEDC, LLC first, for forwarding to the
Commissioning Authority.

2. Where submittals are no d to be reviewed by DEDC, LLC, submit directly to the

Commissioning Authoyit erwise, the procedures specified in this section apply to
commissioning sub, &
1.03 GENERAL ADMINISTRATI QUIREMENTS

A. Comply with requi ts of Section 01 70 00 - Execution and Closeout Requirements for

coordination o tion of administrative tasks with timing of construction activities.
1.04 PROJECT CO OR

A. Project Coddinator; State of Delaware's Project Manager and DEDC.

B. Coo te with the Project Coordinator in allocation of mobilization areas of site; for field offices
a eds, for access, traffic, and parking facilities.

C. construction, coordinate use of site and facilities through the Project Coordinator.

ply with Project Coordinator's procedures for intra-project communications; submittals,
eports and records, schedules, coordination drawings, and recommendations; and resolution
of ambiguities and conflicts.

E. Comply with instructions of the Project Coordinator for use of temporary utilities and
construction facilities. Responsibility for providing temporary utilities and construction facilities
is identified in Section 01 10 00 - Summary.

F. Coordinate field engineering and layout work under instructions of the Project Coordinator.

G. Make the following types of submittals to DEDC, LLC through the Project Coordinator:

1. Requests for Interpretation.

2.  Requests for substitution.

3.  Shop drawings, product data, and samples.

4. Test and inspection reports.
DEDC, LLC ADMINISTRATIVE REQUIREMENTS
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Manufacturer's instructions and field reports.
Applications for payment and change order requests.
Progress schedules.

Coordination drawings.

. Closeout submittals.

PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION
3.01 PRECONSTRUCTION MEETING

A. State of Delaware OMB - Division of Facilities Management will schedule a meeting after Notice
of Award.

©eNOO

B. Attendance Required:
1.  State of Delaware OMB - Division of Facilities Management.
2. DEDC,LLC. 6

3.  Contractor.
4. Major subcontractors.
C. Agenda:
1.  Execution of State of Delaware OMB - Division of Fa .@1- anagement-Contractor

Agreement.
2. Designation of personnel representing the parie&\to $ontract OMB and DEDC, LLC.
3. Procedures and processing of field decision bmittals, substitutions, applications for

d Contract closeout procedures.

payments, proposal request, Change Orders,
4. Scheduling.
3.02 PROGRESS MEETINGS
A. Schedule and administer meetings th out progress of the work at maximum bi-monthly
intervals.
B. DEDC, LLC will make arrang r meetings, prepare agenda with copies for participants,

preside at meetings. \

C. Attendance Required:
. Contractor.
. State of Dela @ 2 OMB - Division of Facilities Management.

DEDC, L
Contract perintendent.
Majc@ ractors.

D. Contrgtor Il provide a 3-week look ahead schedule in writing at each meeting and be

A WD

pre to review with attendees.

Review of work progress.

Field observations, problems, and decisions.

Identification of problems that impede, or will impede, planned progress.
Review of submittals schedule and status of submittals.
Maintenance of progress schedule.

Review contractor's 3 week look ahead schedule.

Corrective measures to regain projected schedules.

Planned progress during succeeding work period.

10. Maintenance of quality and work standards.

11. Effect of proposed changes on progress schedule and coordination.
12. Other business relating to work.

E. ‘@ a:
?ﬁview minutes of previous meetings.

©CeNOGO A I

ADMINISTRATIVE REQUIREMENTS DEDC, LLC
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3.03 CONSTRUCTION PROGRESS SCHEDULE

A. If preliminary construction progress schedule requires revision after review, submit revised
schedule within 10 days.

B. Within 20 days after review of preliminary construction progress schedule, submit draft of
proposed final schedule for review.
1. Include written certification that major Subcontractors have reviewed and accepted
proposed schedule.

C. Within 10 days after joint review, submit final schedule.
D. Submit updated schedule with each Application for Payment.
3.04 PROGRESS PHOTOGRAPHS

A. Submit photographs with each application for payment, taken not more th@@prior to

submission of application for payment.
B. Photography Type: Digital; electronic files. @
C. Provide photographs of site and construction throughout progre:s@rk produced by an

experienced photographer, acceptable to DEDC, LLC.

D. In addition to periodic, recurring views, take photographs f the following events:

of Substantial Completion.
2. Consult with DEDC, LLC for instructions
3.  Provide factual presentation.
4. Provide correct exposure and focus, Wi
field, and minimum distortion.

on Vi

E. Views:
1. Provide non-aerial photographs from four cardj @vs at each specified time, until date
S required.

gsolution and sharpness, maximum depth of

F. Digital Photographs: 24 bit color, p
files unaltered by photo editing so
1. Delivery Medium: On pi0 Y
2. File Naming: Include Pspfagildentification, date and time of view, and view identification.

resolution of 1024 by 768, in JPG format; provide

3.  Point of View Ske de digital copy of point of view sketch with each electronic
submittal; include p f view identification in each photo file name.
3.05 COORDINATION DR S
A. Provide infori quired by Project Coordinator for preparation of coordination drawings.

3.06 SUBMITTAL
A.  When jhe folpwing are specified in individual sections, submit them for review:
1. &uct data.
hop drawings.
amples for selection.
Samples for verification.

B. ubmit to DEDC, LLC for review for the limited purpose of checking for compliance with
information given and the design concept expressed in Contract Documents.

C. Samples will be reviewed for aesthetic, color, or finish selection.

D. After review, provide copies and distribute in accordance with SUBMITTAL PROCEDURES
article below and for record documents purposes described in Section 01 78 00 - Closeout
Submittals.

3.07 SUBMITTALS FOR INFORMATION

A.  When the following are specified in individual sections, submit them for information:
1. Design data.
2. Certificates.

DEDC, LLC ADMINISTRATIVE REQUIREMENTS
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Test reports.

Inspection reports.
Manufacturer's instructions.
Manufacturer's field reports.
Other types indicated.

No ok w

B. Submit for DEDC, LLC's knowledge as contract administrator or for State of Delaware OMB -
Division of Facilities Management.

3.08 SUBMITTALS FOR PROJECT CLOSEOUT
A. Submit Correction Punch List for Substantial Completion.
B. Submit Final Correction Punch List for Substantial Completion. %
C. When the following are specified in individual sections, submit them at pro'c@ out in

compliance with requirements of Section 01 78 00 - Closeout Submittalss
1. Project record documents. 6
2. Operation and maintenance data.
3. Warranties.
4. Bonds. Q
5.  Other types as indicated.
D. Submit for State of Delaware OMB - Division of Facilitie agement's benefit during and
after project completion.
3.09 NUMBER OF COPIES OF SUBMITTALS Q

A. Documents for Review:
1. Small Size Sheets, Not Larger Than 11 inches: Submit the number of copies that
Contractor requires, plus two copi il be retained by DEDC, LLC.

B. Documents for Information: Submi \ Y.
C. Documents for Project Closeout: one reproduction of submittal originally reviewed.

Submit one extra of subm|tt Ormation.

D. Samples: Submit the nu |f|ed in individual specification sections; one of which will be
retained by DEDC, LL
1.  After review, produc plicates.

2. Retained sa
3.10 SUBMITTAL PR

A. General :
B. Transmite submittal with approved form

& END OF SECTION

ill not be returned to Contractor unless specifically so stated.

ADMINISTRATIVE REQUIREMENTS DEDC, LLC
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SECTION 01 40 00
QUALITY REQUIREMENTS

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Submittals.
Testing and inspection agencies and services.
Control of installation.
Manufacturers' field services.

moow

Defect Assessment.

F. Warranty @%
1.02 RELATED REQUIREMENTS @

A. Section 01 30 00 - Administrative Requirements: Submittal proce
B. Section 01 60 00 - Product Requirements: Requirements for nd product quality.
1.03 REFERENCE STANDARDS

A. ASTM C1077 - Standard Practice for Agencies Testing % and Concrete Aggregates for
Use in Construction and Criteria for Testing Agency Rvalugtidn; 2024.

1.04 SUBMITTALS Q
A. See Section 01 30 00 - Administrative Reql@n for submittal procedures.

B. Design Data: Submit for DEDC, LLC's knowle as contract administrator for the limited
purpose of assessing compliance with ipnfo #On given and the design concept expressed in
the Contract Documents, or for State are OMB - Division of Facilities Management's
information.

C. Test Reports: After each test/i @n promptly submit two copies of report to DEDC, LLC
and to Contractor. @

1. Include:

Date issued. @

Project titlgaand Wdmber.

Name o@tor.

Dateg e of sampling or inspection.

I on of product and specifications section.
T§

~0 o0 OTD

tion in the Project.

of test/inspection.

Date of test/inspection.
Results of test/inspection.

7 Compliance with Contract Documents.
k. When requested by DEDC, LLC, provide interpretation of results.
D anufacturer's Field Reports: Submit reports for DEDC, LLC's benefit as contract administrator
or for State of Delaware OMB - Division of Facilities Management.
1. Submit for information for the limited purpose of assessing compliance with information
given and the design concept expressed in the Contract Documents.
1.05 TESTING AND INSPECTION AGENCIES AND SERVICES

A. Employment of agency in no way relieves Contractor of obligation to perform Work in
accordance with requirements of Contract Documents.

DEDC, LLC QUALITY REQUIREMENTS
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PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION
3.01 CONTROL OF INSTALLATION

A.

B.
C.

G.

Monitor quality control over suppliers, manufacturers, products, services, site conditions, and
workmanship, to produce work of specified quality.

Comply with manufacturers' instructions, including each step in sequence.

Should manufacturers' instructions conflict with Contract Documents, request clarification from
DEDC, LLC before proceeding.

Comply with specified standards as minimum quality for the work except wheregnore stringent
tolerances, codes, or specified requirements indicate higher standards or m r%ise
workmanship.

Have work performed by persons qualified to produce required and sp% ality.
Verify that field measurements are as indicated on shop drawings igstructed by the
manufacturer.

Secure products in place with positive anchorage devices de@d and sized to withstand
stresses, vibration, physical distortion, and disfigurement.Q~

3.02 TESTING AND INSPECTION

A

C.

Testing Agency Duties:
1. Provide qualified personnel at site. CooperQith DEDC, LLC and Contractor in

performance of services.
2.  Perform specified sampling and testing@nducts in accordance with specified

standards.

3. Ascertain compliance of materi ixes with requirements of Contract Documents.

4.  Promptly notify DEDC, LLC actor of observed irregularities or non-compliance of
Work or products.

5. Perform additional tests ections required by DEDC, LLC.

6. Submit reports of all t% ections specified.

Limits on Testing/Inspe ency Authority:

1. Agency may ngireledg€, revoke, alter, or enlarge on requirements of Contract
Documents.
ap

prove or accept any portion of the Work.

. Agency mpeENg
. Agencg & ot assume any duties of Contractor.

2
3
4. Age as no authority to stop the Work.
C

ontrgCtor Re&sponsibilities:
1. _DeWyer to agency at designated location, adequate samples of materials proposed to be

Qsed that require testing, along with proposed mix designs.
; ooperate with laboratory personnel, and provide access to the Work and to

é manufacturers' facilities.
3.  Provide incidental labor and facilities:

a. To provide access to Work to be tested/inspected.
b. To obtain and handle samples at the site or at source of Products to be
tested/inspected.

c. To facilitate tests/inspections.
d. To provide storage and curing of test samples.

4. Notify DEDC, LLC and laboratory 24 hours prior to expected time for operations requiring
testing/inspection services.

5. Employ services of an independent qualified testing laboratory and pay for additional
samples, tests, and inspections required by Contractor beyond specified requirements.

QUALITY REQUIREMENTS DEDC, LLC
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D.

E.

6. Arrange with State of Delaware OMB - Division of Facilities Management's agency and
pay for additional samples, tests, and inspections required by Contractor beyond specified
requirements.

Re-testing required because of non-compliance with specified requirements shall be performed
by the same agency on instructions by DEDC, LLC.

Re-testing required because of non-compliance with specified requirements shall be paid for by
Contractor.

3.03 MANUFACTURERS' FIELD SERVICES

A.

B.

When specified in individual specification sections, require material or product suppliers or
manufacturers to provide qualified staff personnel to observe site conditions, cgfditions of
surfaces and installation, quality of workmanship, start-up of equipment, tes %and
balance of equipment as applicable, and to initiate instructions when nece€s

Report observations and site decisions or instructions given to applicatOr; Mstallers that are
supplemental or contrary to manufacturers' written instructions. O

3.04 DEFECT ASSESSMENT

A
B.

Replace Work or portions of the Work not complying with sié@d requirements.

If, in the opinion of DEDC, LLC, it is not practical to rem eplace the work, DEDC, LLC
will direct an appropriate remedy or adjust payment. 6

3.05 WARRANTY

A

m

The Contractor will guarantee all materials and wof{manship against original defects, except
injury from proper and usual wear when useg Togathe purpose intended, for two years after
Acceptance by the Owner, and will maintain®all itgms in perfect condition during the period of
guarantee.

Defects appearing during the periodaQ antee will be made good by the Contractor at his
expense upon demand of the O @ being required that all work will be in perfect condition

when the period of guarantee elapsed.

In addition to the General e there are other guarantees required for certain items for
different periods of time two years as above, and are particularly so stated in that part
of the specifications refe o0 same. The said guarantees will commence at the same time
as the General G tee.

If the Contract to remedy any failure, defect or damage within a reasonable time after
Owner will have the right to replace, repair, or otherwise remedy the
mage at the Contractor’s expense.

receipt of nqgfi
failure, d&a
For a period%f two (2) years from the date of substantial completion, as evidenced by the date
of fil&ceptance of the work, the contractor warrants that work performed under this contract
s'to the contract requirements and is free of any defect of equipment, material or
anship performed by the contractor or any of his subcontractors or suppliers. However,
nufacturer's warranties and guarantees, if for a period longer than two (2) years, shall take
recedence over the above warranties. The contractor shall remedy, at his own expense, any
such failure to conform or any such defect. The protection of this warranty shall be included in
the Contractor's Performance Bond.

END OF SECTION
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SECTION 01 60 00
PRODUCT REQUIREMENTS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. General product requirements.
B. Re-use of existing products.
C. Transportation, handling, storage and protection.
D. Product option requirements.
E. Substitution "or Equal” limitations and procedures.
F. Procedures for State of Delaware OMB - Division of Facilities Managemerd- ¥€d products.
G. Maintenance materials, including extra materials, spare parts, tools, a re.
1.02 RELATED REQUIREMENTS
A. Document Instructions to Bidders: Product options and subst@@cedures prior to bid
date.
B. Section 01 10 00 - Summary
C. Section 01 40 00 - Quality Requirements: Product q@w nitoring.
D. Section 01 74 19 - Construction Waste Managen‘Q isposal: Waste disposal
requirements potentially affecting product selectiorBackaging and substitutions.
E. Section 23 05 13 - Common Motor Requirenfien#for HVYAC Equipment: Motors for HVAC
equipment.
1.03 REFERENCE STANDARDS
A. NEMA MG 00001 - Motors and G \

B.

‘G' atodrs; 2024.
NFPA 70 - National Electricast Recent Edition Adopted by Authority Having

Jurisdiction, Including All AK Amendments and Supplements.

1.04 SUBMITTALS
A

identify applicabl cts, models, options, and other data. Supplement manufacturers'
standard data ide information specific to this Project.

Shop Draw; ittals: Prepared specifically for this Project; indicate utility and electrical

Product Data Subm'?ls%mit manufacturer's standard published data. Mark each copy to

characteri§igé, utility connection requirements, and location of utility outlets for service for

i | parts and attachment devices. Coordinate sample submittals for interfacing work.
. or selection from standard finishes, submit samples of the full range of the
manufacturer's standard colors, textures, and patterns.

functigrial eQuipment and appliances.
e ubmittals: lllustrate functional and aesthetic characteristics of the product, with

PART 2 PRODUCTS
2.01 EXISTING PRODUCTS
A

B.

Do not use materials and equipment removed from existing premises unless specifically
required or permitted by Contract Documents.

Unforeseen historic items encountered remain the property of the State of Delaware OMB -
Division of Facilities Management; notify State of Delaware OMB - Division of Facilities
Management promptly upon discovery; protect, remove, handle, and store as directed by State
of Delaware OMB - Division of Facilities Management.

Existing materials and equipment indicated to be removed, but not to be re-used, relocated,
reinstalled, delivered to the State of Delaware OMB - Division of Facilities Management, or

DEDC, LLC PRODUCT REQUIREMENTS
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otherwise indicated as to remain the property of the State of Delaware OMB - Division of
Facilities Management, become the property of the Contractor; remove from site.

D. Reused Products: Reused products include materials and equipment previously used in this or
other construction, salvaged and refurbished as specified.

E. Specific Products to be Reused: The reuse of certain materials and equipment already existing
on the project site is not prohibited.
1. See Section 01 10 00 for list of items required to be salvaged for reuse and relocation.

2.02 NEW PRODUCTS
A. Provide new products unless specifically required or permitted by Contract Documents.
B. Use of products having any of the following characteristics is not permitted: %

1. Made using or containing CFC's or HCFC's.
2. Containing lead, cadmium, or asbestos.

C. Provide interchangeable components by the same manufacture for co@ants being
replaced.

D. Motors: Refer to Section 23 05 13 - Common Motor Require
NEMA MG 00001 Type. Specific motor type is specified in i

E. Wiring Terminations: Provide terminal lugs to matchbr@

VAC Equipment,
ual specification sections.

it conductor quantities, sizes,

and materials indicated. Size terminal lugs to NFPA Z0, i e lugs for terminal box.

F. Cord and Plug: Provide minimum 6 foot cord an uding grounding connector for
connection to electric wiring system. Cord of long&flength is specified in individual

specification sections.
2.03 PRODUCT OPTIONS
A. Products Specified by Reference Sta r by Description Only: Use any product meeting

Submit a request for substituf pr-any manufacturer not named in accordance with this
specification.

2.04 MAINTENANCE MATERIA@
A. Furnish extra mat , spare parts, tools, and software of types and in quantities specified in
individual specifi ctions.
B. Deliverto Pro@e; obtain receipt prior to final payment.
PART 3 EXECUTI(&
3.01 SUBSTIyqooN IMITATIONS
A. S echon 01 25 00 - Substitution Procedures.
B. E ent of this process is to allow for manufacturers not listed to provide an "Equal" product

those standards or description.
B. Products Specified by Naming ' ore Manufacturers with a Provision for Substitutions:

EDC, LLC for review and approval. This process must take place prior to award of bid.

C request for substitution constitutes a representation that the submitter:
1. Has investigated proper clearances and working spaces for substituted equipement and
waives claims for additional costs or time extension that may subsequently become

apparent. These phyical differneces must be pointed out at the time of the submittal.
3.02 OWNER-SUPPLIED PRODUCTS

A. State of Delaware OMB - Division of Facilities Management's Responsibilities:
1. Arrange for and deliver State of Delaware OMB - Division of Facilities Management
reviewed shop drawings, product data, and samples, to Contractor.
2. Arrange and pay for product delivery to site.
3.  On delivery, inspect products jointly with Contractor.

PRODUCT REQUIREMENTS DEDC, LLC
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3.03

3.04

4.  Submit claims for transportation damage and replace damaged, defective, or deficient
items.
5. Arrange for manufacturers' warranties, inspections, and service.

B. Contractor's Responsibilities:
1. Review State of Delaware OMB - Division of Facilities Management reviewed shop
drawings, product data, and samples.
2.  Receive and unload products at site; inspect for completeness or damage jointly with
State of Delaware OMB - Division of Facilities Management.
3.  Handle, store, install and finish products.
4. Repair or replace items damaged after receipt.

TRANSPORTATION AND HANDLING @
A. Package products for shipment in manner to prevent damage; for equipm@ age to avoid

loss of factory calibration.
B. If special precautions are required, attach instructions prominently egiply on outside of
packaging.

C. Coordinate schedule of product delivery to designated preparQ(e S in order to minimize site

storage time and potential damage to stored materials.

D. Transport and handle products in accordance with man rer's instructions.

E. Transport materials in covered trucks to prevent co
surrounding areas.

F. Promptly inspect shipments to ensure that p@ts

ion of product and littering of

mply with requirements, quantities are
correct, and products are undamaged.

G. Provide equipment and personnel to h roducts by methods to prevent soiling,
disfigurement, or damage, and to mintixg handling.

H. Arrange for the return of packing a s, such as wood pallets, where economically feasible.
STORAGE AND PROTECTION

A. Designate receiving/stor \ for incoming products so that they are delivered according to
installation schedule ah%e convenient to work area in order to minimize waste due to

excessive materials han and misapplication. See Section 01 74 19.
B. Store and protect ts in accordance with manufacturers' instructions.

C. Store with se bels intact and legible.
Orod

D. Store sengii ucts in weathertight, climate-controlled enclosures in an environment

favorable toQroduct.
E. For éxiagior storage of fabricated products, place on sloped supports above ground.

F. '1@ products from damage or deterioration due to construction operations, weather,
Nesigitation, humidity, temperature, sunlight and ultraviolet light, dirt, dust, and other
taminants.

G. Comply with manufacturer's warranty conditions, if any.

H. Cover products subject to deterioration with impervious sheet covering. Provide ventilation to
prevent condensation and degradation of products.

I.  Prevent contact with material that may cause corrosion, discoloration, or staining.

J.  Provide equipment and personnel to store products by methods to prevent soiling,
disfigurement, or damage.

K. Arrange storage of products to permit access for inspection. Periodically inspect to verify
products are undamaged and are maintained in acceptable condition.

END OF SECTION

DEDC, LLC PRODUCT REQUIREMENTS
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SECTION 01 70 00
EXECUTION AND CLOSEOUT REQUIREMENTS

PART 1 GENERAL
1.01 SECTION INCLUDES

Examination, preparation, and general installation procedures.

Requirements for alterations work, including selective demolition, except removal, disposal,
and/or remediation of hazardous materials and toxic substances.

Pre-installation meetings.

Cutting and patching.

Cleaning and protection. %
Starting of systems and equipment. @

Demonstration and instruction of State of Delaware OMB - Division cilities Management
personnel.

Closeout procedures, including Contractor's Correction PuchQ, cept payment

procedures.
General requirements for maintenance service. 0

1.02 RELATED REQUIREMENTS

A

B.

Section 01 10 00 - Summary: Limitations on wor@ein existing building; continued occupancy;
work sequence; identification of salvaged ar@)c d materials.

Section 01 30 00 - Administrative Requir tS;/Submittals procedures, Electronic document
submittal service.

Section 01 74 19 - Construction Wa agement and Disposal: Additional procedures for
trash/waste removal, recycling, sgvagg, and reuse.
it

Section 01 78 00 - Closeout s: Project record documents, operation and maintenance

data, warranties, and bond\b

Section 01 79 00 - Dem@ n and Training: Demonstration of products and systems to be
€

commissioned and wher: icated in specific specification sections
Section 01 91 13 al Commissioning Requirements: Contractor's responsibilities in
i

regard to com g.
1.03 REFERENCE mRDS
A. NFPA 4&

201
1.04 SUB 1&
A.
B:

tandard for Safeguarding Construction, Alteration, and Demolition Operations;

ection 01 30 00 - Administrative Requirements, for submittal procedures.

tting and Patching: Submit written request in advance of cutting or alteration that affects:
Structural integrity of any element of Project.
Integrity of weather exposed or moisture resistant element.
Efficiency, maintenance, or safety of any operational element.
Visual qualities of sight exposed elements.
Work of State of Delaware OMB - Division of Facilities Management or separate
Contractor.
Include in request:
a. Identification of Project.
b. Location and description of affected work.
c. Necessity for cutting or alteration.
d. Description of proposed work and products to be used.

o=

o
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e. Effect on work of State of Delaware OMB - Division of Facilities Management or
separate Contractor.

f.  Written permission of affected separate Contractor.

g. Date and time work will be executed.

C. Project Record Documents: Accurately record actual locations of capped and active utilities.
1.05 PROJECT CONDITIONS
A. Use of explosives is not permitted.

B. Ventilate enclosed areas to assist cure of materials, to dissipate humidity, and to prevent
accumulation of dust, fumes, vapors, or gases.

C. Dust Control: Execute work by methods to minimize raising dust from constru%;yperations.
phe

Provide positive means to prevent air-borne dust from dispersing into atm nd over
adjacent property.
1. Provide dust-proof barriers between construction areas and area@l ing to be
occupied.
D. Noise Control: Provide methods, means, and facilities to minimgi produced by

construction operations.
1. Outdoors: Limit conduct of especially noisy exterior tthe hours of 8 am to 5 pm.
2.  Indoors: Limit conduct of especially noisy interior to the hours of 6 pm to 7 am.

E. Pestand Rodent Control: Provide methods, mean filcilities to prevent pests and insects
from damaging the work.

1.06 COORDINATION
A. See Section 01 10 00 for occupancy-relat o@rements.

B. Coordinate scheduling, submittals, a d%f the various sections of the Project Manual to
ensure efficient and orderly sequenge 8 iNstallation of interdependent construction elements,
i i 0

with provisions for accommodating s'installed later.

mply with their requirements.

C. Notify affected utility compam@
D. Verify that utility require characteristics of new operating equipment are compatible
with building utilities. C%a e work of various sections having interdependent
i

connecting to, and placing in service, such equipment.

responsibilities for ingtal
E. Coordinate space@bments, supports, and installation of mechanical and electrical work
that are indicajéd Nidgrammatically on drawings. Follow routing indicated for pipes, ducts, and
conduit, as o@: practicable; place runs parallel with lines of building. Utilize spaces
efficiently aximize accessibility for other installations, for maintenance, and for repairs.

F. Infinjghed ar&as except as otherwise indicated, conceal pipes, ducts, and wiring within the
copstrudtion. Coordinate locations of fixtures and outlets with finish elements.

G. _Qoordinate completion and clean-up of work of separate sections.

er State of Delaware OMB - Division of Facilities Management occupancy of premises,
coordinate access to site for correction of defective work and work not in accordance with
Contract Documents, to minimize disruption of State of Delaware OMB - Division of Facilities
Management's activities.

PART 2 PRODUCTS
2.01 PATCHING MATERIALS

A. New Materials: As specified in product sections; match existing products and work for patching
and extending work.

B. Type and Quality of Existing Products: Determine by inspecting and testing products where
necessary, referring to existing work as a standard.

C. Product Substitution: For any proposed change in materials, submit request for substitution
described in Section 01 60 00 - Product Requirements.

EXECUTION AND CLOSEOUT REQUIREMENTS DEDC, LLC
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PART 3 EXECUTION
3.01 EXAMINATION

A.

B.

Verify that existing site conditions and substrate surfaces are acceptable for subsequent work.
Start of work means acceptance of existing conditions.

Verify that existing substrate is capable of structural support or attachment of new work being
applied or attached.

Examine and verify specific conditions described in individual specification sections.

Take field measurements before confirming product orders or beginning fabrication, to minimize
waste due to over-ordering or misfabrication.

Verify that utility services are available, of the correct characteristics, and in h%ect
locations.

Prior to Cutting: Examine existing conditions prior to commencing worl, ng elements
subject to damage or movement during cutting and patching. After unC8veping existing work,
assess conditions affecting performance of work. Beginning of cur patching means

acceptance of existing conditions. Q

3.02 PREPARATION

A
B.
C.

Clean substrate surfaces prior to applying next material ance.

Seal cracks or openings of substrate prior to applyi aterial or substance.

Apply manufacturer required or recommended s te primer, sealer, or conditioner prior to

bond.

3.03 PREINSTALLATION MEETINGS

A

o

applying any new material or substance in c@mt

When required in individual specificati ions, convene a preinstallation meeting at the site
prior to commencing work of the sectﬁ\

Require attendance of parties dir@ﬁecting, or affected by, work of the specific section.
Notify DEDC, LLC four days Ce of meeting date.
Prepare agenda and pregi e\( eeting:
1. Review conditions mination, preparation and installation procedures.
2. Review coordigstion With related work.

Record minutes
copies to DE

IStribute copies within two days after meeting to participants, with two

State of Delaware OMB - Division of Facilities Management, participants,

y decisions made.

Inst ducts as specified in individual sections, in accordance with manufacturer's

tions and recommendations, and so as to avoid waste due to necessity for replacement.

and those gfe
3.04 GENERX% LLATION REQUIREMENTS

ertical elements plumb and horizontal elements level, unless otherwise indicated.

nstall equipment and fittings plumb and level, neatly aligned with adjacent vertical and
orizontal lines, unless otherwise indicated.

Make consistent texture on surfaces, with seamless transitions, unless otherwise indicated.
Make neat transitions between different surfaces, maintaining texture and appearance.

3.05 ALTERATIONS

A. Drawings showing existing construction and utilities are based on casual field observation and
existing record documents only.
1. Verify that construction and utility arrangements are as indicated.
2. Report discrepancies to DEDC, LLC before disturbing existing installation.
3. Beginning of alterations work constitutes acceptance of existing conditions.
DEDC, LLC EXECUTION AND CLOSEOUT REQUIREMENTS
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B.

m

Maintain weatherproof exterior building enclosure except for interruptions required for

replacement or modifications; take care to prevent water and humidity damage.

1. Where openings in exterior enclosure exist, provide construction to make exterior
enclosure weatherproof.

2. Insulate existing ducts or pipes that are exposed to outdoor ambient temperatures by
alterations work.

Remove existing work as indicated and as required to accomplish new work.

1.  Remove items indicated on drawings.

2. Relocate items indicated on drawings.

3.  Where new surface finishes are to be applied to existing work, perform removals, patch,
and prepare existing surfaces as required to receive new finish; remove ggisting finish if
necessary for successful application of new finish. @

4. Where new surface finishes are not specified or indicated, patch hol@

surfaces to match adjacent finished surfaces as closely as possikfe.

amaged

Services (Including but not limited to HVAC, Plumbing, Fire Protec trical, and
Telecommunications): Remove, relocate, and extend existing sys 0 accommodate new
construction.

1. Maintain existing active systems that are to remain i ion; maintain access to
equipment and operational components; if necess ify installation to allow access
or provide access panel.

2. Where existing systems or equipment are no nd Contract Documents require
reactivation, put back into operational condi@repair supply, distribution, and equipment

as required.
3. Where existing active systems serve o@d facilities but are to be replaced with new
services, maintain existing systems i e until new systems are complete and ready

for service.

a. Disable existing system ake switchovers and connections; minimize
duration of outages.

b. See Section 01 10 er limitations on outages and required notifications.

c. Provide temporar&/ ctions as required to maintain existing systems in service.

4.  Verify that abando ices serve only abandoned facilities.

5.  Remove abandone e, ducts, conduits, and equipment , including those above
accessible cgffindis; remove back to source of supply where possible, otherwise cap stub
and tag withy&éntitication; patch holes left by removal using materials specified for new
construc“

Protect exStipg Work to remain.

1. Pgeve ovement of structure; provide shoring and bracing if necessary.
2. %rm cutting to accomplish removals neatly and as specified for cutting new work.
e

ir adjacent construction and finishes damaged during removal work.

When existing finished surfaces are cut so that a smooth transition with new work is not

F. E;Qexisting work to fit new work: Make as neat and smooth transition as possible.

possible, terminate existing surface along a straight line at a natural line of division and
make recommendation to DEDC, LLC.

G. Patching: Where the existing surface is not indicated to be refinished, patch to match the
surface finish that existed prior to cutting. Where the surface is indicated to be refinished,

patch so that the substrate is ready for the new finish.

H. Refinish existing surfaces as indicated:

1. Where rooms or spaces are indicated to be refinished, refinish all visible existing surfaces
to remain to the specified condition for each material, with a neat transition to adjacent
finishes.

2. If mechanical or electrical work is exposed accidentally during the work, re-cover and
refinish to match.

EXECUTION AND CLOSEOUT REQUIREMENTS DEDC, LLC
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3.06

3.07

I.  Clean existing systems and equipment.

J. Remove demolition debris and abandoned items from alterations areas and dispose of off-site;
do not burn or bury.

K. Do not begin new construction in alterations areas before demolition is complete.

L. Comply with all other applicable requirements of this section.

CUTTING AND PATCHING

A. Whenever possible, execute the work by methods that avoid cutting or patching.

B. See Alterations article above for additional requirements.

C. Perform whatever cutting and patching is necessary to: %

1. Complete the work.

2. Fit products together to integrate with other work.

3.  Provide openings for penetration of mechanical, electrical, and ofgie ces.
4. Match work that has been cut to adjacent work.

5. Repair areas adjacent to cuts to required condition. O

6. Repair new work damaged by subsequent work.

7. Remove samples of installed work for testing when r d.

8. Remove and replace defective and non-complying

D. Execute work by methods that avoid damage to othe
surfaces to receive patching and finishing. In exi
original condition.

orf and that will provide appropriate
, minimize damage and restore to

E. Employ original installer to perform cutting f ther exposed and moisture resistant
elements, and sight exposed surfaces.

F. Cutrigid materials using masonry sa @ drill. Pneumatic tools not allowed without prior
approval.

G. Restore work with new productg.i rdance with requirements of Contract Documents.

H. Fit work air tight to pipes, slx ucts, conduit, and other penetrations through surfaces.

I. At penetrations of fire r. S, partitions, ceiling, or floor construction, completely seal voids
with fire rated material in rdance with Section 07 84 00, to full thickness of the penetrated
element.

J. Patching
1. Finish surfaces to match finish that existed prior to patching. On continuous
surfage ish to nearest intersection or natural break. For an assembly, refinish entire

unit
2 [%(;h color, texture, and appearance
3 epair patched surfaces that are damaged, lifted, discolored, or showing other
perfections due to patching work. If defects are due to condition of substrate, repair

substrate prior to repairing finish.
PRQGRESS CLEANING

A. Maintain areas free of waste materials, debris, and rubbish. Maintain site in a clean and orderly
condition.

B. Remove debris and rubbish from pipe chases, plenums, attics, crawl spaces, and other closed
or remote spaces, prior to enclosing the space.

C. Broom and vacuum clean interior areas prior to start of surface finishing, and continue cleaning
to eliminate dust.

D. Collect and remove waste materials, debris, and trash/rubbish from site periodically and
dispose off-site; do not burn or bury.

DEDC, LLC EXECUTION AND CLOSEOUT REQUIREMENTS
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3.08 PROTECTION OF INSTALLED WORK

A
B.
C.

G.

Protect installed work from damage by construction operations.
Provide special protection where specified in individual specification sections.

Provide temporary and removable protection for installed products. Control activity in immediate
work area to prevent damage.

Provide protective coverings at walls, projections, jambs, sills, and soffits of openings.

Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or movement
of heavy objects, by protecting with durable sheet materials.

Prohibit traffic or storage upon waterproofed or roofed surfaces. If traffic or actjuity is
necessary, obtain recommendations for protection from waterproofing or roofi terial
manufacturer.

Remove protective coverings when no longer needed; reuse or recycl% ipfgs if possible.

3.09 SYSTEM STARTUP

A
B.

C.

A

Coordinate schedule for start-up of various equipment and sys O

Verify that each piece of equipment or system has been ch for proper lubrication, drive
rotation, belt tension, control sequence, and for condition y cause damage.

Verify tests, meter readings, and specified electrical ghar istics agree with those required
by the equipment or system manufacturer.

Verify that wiring and support components for equigghent are complete and tested.

Execute start-up under supervision of appli ontractor personnel and manufacturer's
representative in accordance with manuf instructions.

Submit a written report that equipmer\ m has been properly installed and is functioning
correctly.

3.10 DEMONSTRATION AND INSTR
See Section 01 79 00 - De ion and Training.

3.11 ADJUSTING

A

Adjust operating pro uct equment to ensure smooth and unhindered operation.

3.12 FINAL CLEANING

A.
B.

G.
H.

Use cleaning ’a that are nonhazardous

Clean integloraM@exterior glass, surfaces exposed to view; remove temporary labels, stains
and forgignQubstances, polish transparent and glossy surfaces, vacuum carpeted and soft
surf&

Il labels that are not permanent. Do not paint or otherwise cover fire test labels or
lates on mechanical and electrical equipment.

an equipment and fixtures to a sanitary condition with cleaning materials appropriate to the
urface and material being cleaned.

Clean filters of operating equipment.

Clean debris from roofs, gutters, downspouts, scuppers, overflow drains, area drains, drainage
systems, and all new equipment..

Clean site; sweep paved areas, rake clean landscaped surfaces.

Remove waste, surplus materials, trash/rubbish, and construction facilities from the site;
dispose of in legal manner; do not burn or bury.

3.13 CLOSEOUT PROCEDURES

A. Make submittals that are required by governing or other authorities.
1. Provide copies to DEDC, LLC.
EXECUTION AND CLOSEOUT REQUIREMENTS DEDC, LLC
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B.

G.

H.

Accompany Project Coordinator on preliminary inspection to determine items to be listed for
completion or correction in the Contractor's Correction Punch List for Contractor's Notice of
Substantial Completion.

Notify DEDC, LLC when work is considered ready for DEDC, LLC's Substantial Completion
inspection.

Submit written certification containing Contractor's Correction Punch List, that Contract
Documents have been reviewed, work has been inspected, and that work is complete in
accordance with Contract Documents and ready for DEDC, LLC's Substantial Completion
inspection.

Conduct Substantial Completion inspection and create Final Correction Punch List containing
DEDC, LLC's and Contractor's comprehensive list of items identified to be co d or

corrected and submit to DEDC, LLC.
Correct items of work listed in Final Correction Punch List and comply iIrements for
access to State of Delaware OMB - Division of Facilities ManagemeIt- ied areas.

Notify DEDC, LLC when work is considered finally complete and r @ or DEDC, LLC's

Substantial Completion final inspection.

Complete items of work determined by DEDC, LLC listed | Qted Certificate of Substantial
Completion.

3.14 MAINTENANCE

A.
B.

Provide service and maintenance of components@ated in specification sections.

Maintenance Period: As indicated in specification sekctions or, if not indicated, not less than
one year from the Date of Substantial Completiér) or the length of the specified warranty,
whichever is longer.

Examine system components at a fre y consistent with reliable operation. Clean, adjust,
and lubricate as required.

Include systematic examinatig
parts whenever required.

Maintenance service s
prior written consent of t

&
O
&Q

assigned or transferred to any agent or subcontractor without
ate of Delaware OMB - Division of Facilities Management.

END OF SECTION

O

DEDC, LLC EXECUTION AND CLOSEOUT REQUIREMENTS
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SECTION 01 74 19
CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL

PART 1 - GENERAL
1.01 SUMMARY

A. Section includes: Administrative and procedural requirements for construction waste
management activities.

1.02 DEFINITIONS

A. Construction, Demolition, and Land clearing (CDL) Waste: Includes all non-hazardous solid
wastes resulting from construction, remodeling, alterations, repair, demolition land clearing.
Includes material that is recycled, reused, salvaged or disposed as garbage,

B. Salvage: Recovery of materials for on-site reuse, sale or donation to a thi

C. Reuse: Making use of a material without altering its form. Materials ca sed on-site or
reused on other projects off-site. Examples include, but are not limjsesto, following:
Crushing or grinding of concrete for use as sub-base material. Ch of land clearing debris
for use as mulch.

D. Recycling: The process of sorting, cleaning, treating, and nS§tuting materials for the
purpose of using the material in the manufacture of a n ct.

E. Source-Separated CDL Recycling: The process of s %\g recyclable materials in separate
containers as they are generated on the job-site. seParated materials are hauled directly to
a recycling facility or transfer station.

F. Co-mingled CDL Recycling: The process of ol
container on-site. The container is taken t
separated for recycling.

G. Approved Recycling Facility: Any @Q owing:
a

ting mixed recyclable materials in one
erial recovery facility where materials are

1. Afacility that can legally DL waste materials for the purpose of processing the
a. materials into an al ofm for the manufacture of a new product.

2. Material Recovery Faci{yNy¢general term used to describe a waste-sorting facility.
a. Mechanical, eparation, or a combination of both procedures, are used to
recover f@
b. recyclak @
H. Universal wasjé cqatwonents (UWC) are as follows: electric motors, PCB ballasts, non PCB
ballasts, , contactors, circuit breakers, elemental and liquid mercury containing

daterials.

articles, t rmers, lead acid batteries, fluorescent light bulbs, and all HID light bulbs.

1.03 SUBMlT;gbsr
A. Cgmiactdr shall develop a Waste Management Plan: Submit 3 copies of plan within 14 days of
a @ stablished for the Notice to Proceed.

ntractor shall provide Waste Management Report: Concurrent with each Application for
Payment, submit 3 copies of report.

1.04 PERFORMANCE REQUIREMENTS

A. General: Divert a minimum of 75% CDL waste, by weight, from the landfill by one, or a
combination of the following activities:
1. Salvage
2. Reuse
3.  Source-Separated CDL Recycling
4. Co-mingled CDL Recycling
B. CDL waste materials that can be salvaged, reused or recycled include, but are not limited to,
the following:
1. Acoustical ceiling tiles
CONSTRUCTION WASTE MANAGEMENT AND
DISPOSAL
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2. Asphalt

3. Asphalt shingles

4. Cardboard packaging

5. Carpet and carpet pad

6. Concrete

7 Drywall

8 Fluorescent lights and ballasts

9. Land clearing debris (vegetation, stumpage, dirt)
10. Metals

11. Paint (through hazardous waste outlets)
12. Wood

13. Plastic film (sheeting, shrink wrap, packaging) @%

14. Window glass

15. Wood
16. Field office waste, including office paper, aluminum cans, gIa@ ), and office

cardboard.
1.05 QUALITY ASSURANCE < :
A. Waste Management Coordinator Qualifications: Experie irt, with a record of successful

Accredited Professional, certified by the USGBC as wWgste ynanagement coordinator.

B. Refrigerant Recovery Technician Qualifications: ied by EPA-approved certification
program.

waste management coordination of projects with sim@irements, that employs a LEED

C. Regulatory Requirements: Conduct construgti
with hauling and disposal regulations of al
applicable laws and ordinances.

aste management activities in accordance
rities having jurisdiction and all other

D. Preconstruction Conference: Sch Xd conduct meeting at Project site prior to construction
activities.

1. Attendees: Inform the o@g individuals, whose presence is required, of date and time
of meeting. \
. Owner @
. Architect
Contrac@wperintendent
Maj ntractors

nagement Coordinator
th€r concerned parties.
d

2. endNtems: Review methods and procedures related to waste management including,
not limited to, the following

"0 Q0T

Review and discuss waste management plan including responsibilities of Waste

Management Coordinator
% b. Review requirements for documenting quantities of each type of waste and its
disposition.
c. Review and finalize procedures for materials separation and verify availability of
containers and bins needed to avoid delays.
d. Review procedures for periodic waste collection and transportation to recycling and
disposal facilities.
e. Review waste management requirements for each trade.
3. Minutes: Record discussion. Distribute meeting minutes to all participants.
a. Note: If there is a Project Architect, they will perform this role.

CONSTRUCTION WASTE MANAGEMENT AND
DISPOSAL
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1.06 WASTE MANAGEMENT PLAN — CONTACTOR SHALL DEVELOP AND DOCUMENT THE
FOLLOWING:

A. Develop a plan to meet the requirements listed in this section at a minimum. Plan shall consist
of waste identification, waste reduction plan and cost/revenue analysis. Distinguish between
demolition and construction waste. Indicate quantities by weight throughout the plan.

B. Indicate anticipated types and quantities of demolition, site-cleaning and construction waste
generated by the project. List all assumptions made for the quantities estimates.

C. List each type of waste and whether it will be salvaged, recycled, or disposed of in an landfill.
The plan should included the following information:
1.  Types and estimated quantities, by weight, of CDL waste expected to be erated during
demolition and construction. %
2. Proposed methods for CDL waste salvage, reuse, recycling and dis dewrfng
demolition including, but not limited to, one or more of the followin
a. Contracting with a deconstruction specialist to salvage mate%enerated
b. Selective salvage as part of demolition contractor’s wor
c. Reuse of materials on-site or sale or donation to a thj
3. Proposed methods for salvage, reuse, recycling and dis | during construction
including, but not limited to, one or more of the follow
a. Requiring subcontractors to take their CDL w 0 a recycling facility;
b. Contracting with a recycling hauler to haul @ab e CDL waste to an approved
recycling or material recovery facility;
c. Processing and reusing materials on-site\
d. Self-hauling to a recycling or mat covery facility.
Name of recycling or material recov cijity receiving the CDL wastes.
5. Handling and Transportation Pro : Include method that will be used for separating
recyclable waste including slzesxr tainers, container labeling, and designated location
on project site where materi ation will be located.

D. Cost/Revenue Analysis: Indl* cost of waste disposal as if there was no waste
f

P

management plan and net al cost or net savings resulting from implementing waste
management plan. Inclug€ Ollowing:

1.  Total quantity of w*

2. Estimated co disposal (cost per unit). Include hauling and tipping fees and cost of
collection co for each type of waste.

Total cos osal (with no waste management).

Reve - A salvaged materials.

Reve from recycled materials.
vmgs in hauling and tipping fees by donating materials.

da gs in hauling and tipping fees that are avoided.

No ok W

andling and transportation costs. Including cost of collection containers for each type of
aste.
Net additional cost or net savings from waste management plan.

PART 2 - PRODUCTS (NOT USED)
PART 3 — EXECUTION
3.01 CONSTRUCTION WASTE MANAGEMENT, GENERAL

A. Provide containers for CDL waste that is to be recycled clearly labeled as such with a list of
acceptable and unacceptable materials. The list of acceptable materials must be the same as
the materials recycled at the receiving material recovery facility or recycling processor.

B. The collection containers for recyclable CDL waste must contain no more than 10% non-
recyclable material, by volume.

C. Provide containers for CDL waste that is disposed in a landfill clearly labeled as such.
CONSTRUCTION WASTE MANAGEMENT AND

DISPOSAL
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D. Use detailed material estimates to reduce risk of unplanned and potentially wasteful cuts.

E. To the greatest extent possible, include in material purchasing agreements a waste reduction
provision requesting that materials and equipment be delivered in packaging made of
recyclable material, that they reduce the amount of packaging, that packaging be taken back
for reuse or recycling, and to take back all unused product. Insure that subcontractors require
the same provisions in their purchase agreements.

F. Conduct regular visual inspections of dumpsters and recycling bins to remove contaminants.
3.02 SOURCE SEPARATION

A. General: Contractor shall separate recyclable materials from CDL waste to the maximum extent
possible.

B. Separate recyclable materials by type.
1. Provide containers, clearly labeled, by type of separated materials vide other
storage method for managing recyclable materials until they are % from Project

site.
2.  Stockpile processed materials on-site without intermixing witr materials. Place,

grade, and shape stockpiles to drain surface water and IfTize pest attraction. Cover
to prevent windblown dust.

3.  Stockpile materials away from demolition area. Do within drip line of remaining
trees.

4.  Store components off the ground and protect ther.

3.03 CO-MINGLED RECYCLING

A. General: Do not put CDL waste that will be gfspgsed in a landfill into a co-mingled CDL waste
recycling container.

3.04 REMOVAL OF CONSTRUCTION WAST IALS
A. Remove CDL waste materials fro@&
accumulate on-site.
B. Transport CDL waste mate '@Owner‘s property and legally dispose of them.
C. Burning of CDL waste i \ itted.
3.05 UNIVERSAL WASTE D Ewl
A. Remove all univeé&ste from fixtures, panels, and related devices for proper diversion and

reclamation. Q
B. Store all upive aste in containers provided by contact person within facilities operations.
C. Store gll unersal waste in a secured location and request periodic removal from assigned

1 tact person.

t site on a regular basis. Do not allow CDL waste to

D. tio : electric motors, circuit breakers, transformers and lighting contactors are exempt
18N _Jfom this provision provided the contractor chooses to salvage or reuse the components.

$ identified universal waste will be discarded into the waste stream.
Y

PERCENTAGE OF | (TOTAL WASTE DIVIDED BY TOTAL
WASTE DIVERTED | DIVERTED)

END OF SECTION

CONSTRUCTION WASTE MANAGEMENT AND
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SECTION 01 78 00
CLOSEOUT SUBMITTALS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Project record documents.

B. Operation and maintenance data.

C. Closeout Document Checklist

D. Warranties and bonds.

1.02 RELATED REQUIREMENTS %

A. Division 00 Documents @

B. Section 01 30 00 - Administrative Requirements: Submittals procedur drawings,
product data, and samples.

C. Section 01 70 00 - Execution and Closeout Requirements: Con @seout procedures.

D. Individual Product Sections: Specific requirements for operat nd maintenance data.

E. Individual Product Sections: Warranties required for spe ucts or Work.

1.03 SUBMITTALS

A. Project Record Documents: Submit documents #LLC prior to final payment
application. The following documents must be subN{itted:
1.  Red line drawings (As-Builts)

a. One original paper copy
b. Two copies of the original. %

B. Electronic Documentation: Submit ronic documentation on two long duration archival
cd storage devices with gold lac ish. The following electronic data shall be included on
each CD:

1. Scanned copy of the n PDF format.
2.  Revised AutoCAD 007 or later) drawing. Original copy of the AutoCAD file will
be provided upon ri t.
3.  Approved proj&ty submittals (PDF Format).
4. Operation g tenance Data (PDF Format)
C. Operation a tenance Data:

1.  Subrdit w3=€0pies of preliminary draft or proposed formats and outlines of contents before
start oWork. DEDC, LLC will review draft and return one copy with comments.
2. /&eaquipment, or component parts of equipment put into service during construction and
pe¥ated by State of Delaware OMB - Division of Facilities Management, submit
Q)mpleted documents within ten days after acceptance.
ubmit one copy of completed documents 15 days prior to final inspection. This copy will

i > be reviewed and returned after final inspection, with DEDC, LLC comments. Revise

content of all document sets as required prior to final submission.
4.  Submit two sets of revised final documents in a 3-ring binder in final form within 10 days
after final inspection.

D. Warranties and Bonds:
1. For equipment or component parts of equipment put into service during construction with
State of Delaware OMB - Division of Facilities Management's permission, submit
documents within 10 days after acceptance.
2. Make other submittals within 10 days after Date of Substantial Completion, prior to final
Application for Payment.
DEDC, LLC CLOSEOUT SUBMITTALS
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3. Foritems of Work for which acceptance is delayed beyond Date of Substantial
Completion, submit within 10 days after acceptance, listing the date of acceptance as the
beginning of the warranty period.

PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION
3.01 PROJECT RECORD DOCUMENTS

A. Maintain on site one set of the following record documents; record actual revisions to the Work:
1. Drawings.
2.  Addenda.
3. Change Orders and other modifications to the Contract.
4. Manufacturer's instruction for assembly, installation, and adjusting. Q %

B. Ensure entries are complete and accurate, enabling future reference b% Delaware

OMB - Division of Facilities Management.
C. Store record documents separate from documents used for constr.
Record information concurrent with construction progress.
E. Record Drawings: Legibly mark each item to record actu n
1.  Field changes of dimension and detail.
2.  Details not on original Contract drawings. 0
3.02 OPERATION AND MAINTENANCE DATA Q
A. Source Data: For each product or system, listnames, addresses and telephone numbers of
Subcontractors and suppliers, including local se®ce of supplies and replacement parts.
B. Product Data: Mark each sheet to cle | y specific products and component parts, and

data applicable to installation. Delete'\up able information.
Y

C. Drawings: Supplement product d @ strate relations of component parts of equipment and
systems, to show control and flew &iagrams. Do not use Project Record Documents as
maintenance drawings.

D. Typed Text: As require% ement product data. Provide logical sequence of instructions

o

uction including:

for each procedure, inco ing manufacturer's instructions.
3.03 OPERATION AND M v ENANCE DATA FOR EQUIPMENT AND SYSTEMS

A. For Each Itemg™Rgsipment and Each System:
1.  Descripti *ﬁ nit or system, and component parts.
2 Iden@n ion, normal operating characteristics, and limiting conditions.
3. Ipcludeerformance curves, with engineering data and tests.

4 plete nomenclature and model number of replaceable parts.

§ additional instructions are required, beyond the manufacturer's standard printed
tions, have instructions prepared by personnel experienced in the operation and
fintenance of the specific products.

anelboard Circuit Directories: Provide electrical service characteristics, controls, and
communications; typed.

D. Operating Procedures: Include start-up, break-in, and routine normal operating instructions
and sequences. Include regulation, control, stopping, shut-down, and emergency instructions.
Include summer, winter, and any special operating instructions.

E. Maintenance Requirements: Include routine procedures and guide for preventative
maintenance and trouble shooting; disassembly, repair, and reassembly instructions; and
alignment, adjusting, balancing, and checking instructions.

F. Provide servicing and lubrication schedule, and list of lubricants required.
G. Include manufacturer's printed operation and maintenance instructions.

CLOSEOUT SUBMITTALS DEDC, LLC
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3.04

3.05

H. Include sequence of operation by controls manufacturer.

I.  Provide original manufacturer's parts list, illustrations, assembly drawings, and diagrams
required for maintenance.

J.  Provide control diagrams by controls manufacturer as installed.

K. Include test and balancing reports.

L. Additional Requirements: As specified in individual product specification sections.
ASSEMBLY OF OPERATION AND MAINTENANCE MANUALS

A. Assemble operation and maintenance data into durable manuals for State of Delaware OMB -
Division of Facilities Management's personnel use, with data arranged in the sgme sequence
as, and identified by, the specification sections.

B. Where systems involve more than one specification section, provide sep tabbed divider for

each system. %

C. Binders: Commercial quality, 8-1/2 by 11 inch three D side ring bine® i#n durable plastic
covers; 2 inch maximum ring size. When multiple binders are use @ relate data into related
consistent groupings.

AND MAINTENANCE

f contents.

D. Cover: Identify each binder with typed or printed title OP
INSTRUCTIONS; identify title of Project; identify subjec

E. Project Directory: Title and address of Project; name®, addresses, and telephone numbers of
DEDC, LLC, Consultants, Contractor and subcor Y with names of responsible parties.

y a Qivider, using the same identification as on

d, include all volumes Tables of Contents in

F. Tables of Contents: List every item separate
the divider tab; where multiple volumes are feq
each volume, with the current volume cle :

G. Dividers: Provide tabbed dividers forga
on the divider tab; immediately fol
major component parts of equipm

H. Text: Manufacturer's printe ‘%
f&g

I.  Drawings: Provide with d punched binder tab. Bind in with text; fold larger drawings to
size of text pages.
CLOSEOUT DOCUM CHECKLIST

A. Form G704 S i\al Completion
B. Form G70§ of Payment of Debts and Claims

s€parate product and system; identify the contents
e divider tab include a description of product and

or typewritten data on 24 pound paper.

C. Form 706
D. Indi | Contractor and Subcontractor Release and Waiver of Liens

E F@O Consent of Surety Company

Fé ayment App (to be added after review/approval of closeout docs)
G.\Design Review Summaries (to be added by Architect)

H. Meeting Minutes (to be added by Architect)

I.  Approved Product and Equipment Submittals, Tabbed by Specification No. (Include Architects
approval stamp and comments)

elease of Liens Contractor / Subcontractor

J. Certificate of Occupancy
K. Environmental Certificates

L. Warranties (Letter of Guarantee and Warranty Info) (note extended equipment warranty
requirements)

M. Warranty (Subcontractor) Contact List

DEDC, LLC CLOSEOUT SUBMITTALS
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N. Operation, Maintenance, & Cleaning Requirements for all products and Equipment (Tabbed by
specification)

O. Hard Copies of As-Built Drawings

P. 2 sets of Archive grade discs to include updated as-built drawings and updated AutoCAD files
(Contractor and Architect to coordinate), copy of final specifications/Project Manual (by
Architect), tabbed copy of all closeout documents.

Q. Test & Balancing Reports

R. Field Reports/Inspection Reports

S. Pest Control Final Inspection Report & Warranty (Slabs over 400SF)

T. Affidavit of Discharge of State Tax Liability

U. Copy of completed final punch list signed off on by Owner’s Representati y Architect)

V. Punch list Closeout Letter.

W. General correspondence (to be added by the Owner)

X. Contractor to organize package using tabs per the above nu i quence and include a
“Table of Contents” in binders of sufficient size and quality ain the documentation and
enough space for items to be added by the Architect, witl IMg overloaded.

Y. Submissions are to include all documents listed abovg, u identified by others. Architect
shall verify that all items are complete and correct, ify, and add copies of the certified
application for payment to the package and archi sc. Once approved by the Architect, the
package will be forwarded to the Owner.

Z. The above item "F" indicates a copy of th al’gbplication is to be added. This is intended as

a copy. The original should be forward A/E for certification separately from the
closeout package. The final applicati ot be certified until all other closeout documents
are complete and approved. \

3.06 WARRANTIES AND BONDS

A

O w

O

Obtain warranties and bon ’uted in duplicate by responsible Subcontractors, suppliers,
and manufacturers, with Ns after completion of the applicable item of work. Except for
items put into use with *f Delaware OMB - Division of Facilities Management's
permission, leave f b€ginning of time of warranty until Date of Substantial completion is
determined. ?

Verify that dot are in proper form, contain full information, and are notarized.

Co execu?ﬁ tals when required
Retawrr ties and bonds until time specified for submittal.
END OF SECTION
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SECTION 01 79 00
DEMONSTRATION AND TRAINING

PART 1 GENERAL
1.01 SUMMARY

A.

B.

Demonstration of products and systems to be commissioned and where indicated in specific
specification sections.

Training of State of Delaware OMB - Division of Facilities Management personnel in operation
and maintenance is required for:
1.  HVAC systems and equipment.

2.  Electrical systems and equipment. %

cleaning, maintenance, and repair is required for:

3. ltems specified in individual product Sections.
Training of State of Delaware OMB - Division of Facilities Managemen@ el in care,
1. Items specified in individual product Sections. O

1.02 RELATED REQUIREMENTS

A.
B.

Section 01 78 00 - Closeout Submittals: Operation and m%gwce manuals.
d

Section 01 91 13 - General Commissioning Requiremerfig: itional requirements applicable
to demonstration and training.

1.03 SUBMITTALS

A

See Section 01 30 00 - Administrative Requi entg, for submittal procedures; except:
1. Make all submittals specified in this e@and elsewhere where indicated for

commissioning purposes, directly mmissioning Authority.
Submit one copy to the Commis&'

2. uthority, not to be returned.

3. Make commissioning submitjs ime schedule specified by Commissioning Authority.

4.  Submittals indicated as "D . intended for the use of the Commissioning Authority in
preparation of overall Tr :@ Plan; submit in editable electronic format, Microsoft Word

2003 preferred.

Draft Training Plans: S elaware OMB - Division of Facilities Management will designate
personnel to be traig; taMdr training to needs and skill-level of attendees.

—_

Submit to D C for transmittal to State of Delaware OMB - Division of Facilities

Subrityfot less than four weeks prior to start of training.
viseand resubmit until acceptable.
vide an overall schedule showing all training sessions.
clude at least the following for each training session:

Managemnp€m
Subm'::t missioning Authority for review and inclusion in overall training plan.

Sl

. ldentification, date, time, and duration.
. Description of products and/or systems to be covered.

Name of firm and person conducting training; include qualifications.

Intended audience, such as job description.

Objectives of training and suggested methods of ensuring adequate training.
Methods to be used, such as classroom lecture, live demonstrations, hands-on, etc.
Media to be used, such a slides, hand-outs, etc.

Training equipment required, such as projector, projection screen, etc., to be
provided by Contractor.

Sea~ooo00T

C. Training Manuals: Provide training manual for each attendee; allow for minimum of two

attendees per training session.
1. Include applicable portion of O&M manuals.

DEDC, LLC DEMONSTRATION AND TRAINING
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2. Include copies of all hand-outs, slides, overheads, video presentations, etc., that are not
included in O&M manuals.

3. Provide one extra copy of each training manual to be included with operation and
maintenance data.

D. Training Reports:

1. Identification of each training session, date, time, and duration.

2. Sign-in sheet showing names and job titles of attendees.

3. List of attendee questions and written answers given, including copies of and references
to supporting documentation required for clarification; include answers to questions that
could not be answered in original training session.

4. Include Commissioning Authority's formal acceptance of training session%

g session

E. Video Recordings: Submit digital video recording of each demonstration %
for State of Delaware OMB - Division of Facilities Management's subse
1.  Format: DVD Disc. %

2. Label each disc and container with session identification and@

1.04 QUALITY ASSURANCE Q

A. Instructor Qualifications: Familiar with design, operation, ance and troubleshooting of
Qc

the relevant products and systems.

1. Provide as instructors the most qualified trainer of t
actually supplied and installed the systems a

2. Where a single person is not familiar with al
qualifications.

PART 2 PRODUCTS - NOT USED O
PART 3 EXECUTION %
3.01 DEMONSTRATION - GENERAL \

A. Demonstrations conducted durill m start-up do not qualify as demonstrations for the
6 [0

ontractors and/or installers who
ipment.
ects, provide specialists with necessary

purposes of this section, unl ved in advance by State of Delaware OMB - Division of

Facilities Management. \

B. Demonstrations condu ring Functional Testing need not be repeated unless State of
Delaware OMB - Diyision acilities Management personnel training is specified.

C. Demonstration m%ombined with State of Delaware OMB - Division of Facilities
Management @ | training if applicable.

D. OperatingZqyid€nt and Systems: Demonstrate operation in all modes, including start-up,
shut-down \geasonal changeover, emergency conditions, and troubleshooting, and
maiq‘%r;ce rocedures, including scheduled and preventive maintenance.

1 eNprm demonstrations not less than two weeks prior to Substantial Completion.
dor equipment or systems requiring seasonal operation, perform demonstration for other
? eason within six months.

E.\\Non-Operating Products: Demonstrate cleaning, scheduled and preventive maintenance, and
repair procedures.

1. Perform demonstrations not less than two weeks prior to Substantial Completion.

3.02 TRAINING - GENERAL
A. Commissioning Authority will prepare the Training Plan based on draft plans submitted.
B. Conduct training on-site unless otherwise indicated.

C. State of Delaware OMB - Division of Facilities Management will provide classroom and seating
at no cost to Contractor.

D. Do not start training until Functional Testing is complete, unless otherwise specified or
approved by the Commissioning Authority.

DEMONSTRATION AND TRAINING DEDC, LLC
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E. Provide training in minimum two hour segments.

F. The Commissioning Authority is responsible for determining that the training was satisfactorily
completed and will provide approval forms.

G. Training schedule will be subject to availability of State of Delaware OMB - Division of Facilities
Management's personnel to be trained; re-schedule training sessions as required by State of
Delaware OMB - Division of Facilities Management; once schedule has been approved by
State of Delaware OMB - Division of Facilities Management failure to conduct sessions
according to schedule will be cause for State of Delaware OMB - Division of Facilities
Management to charge Contractor for personnel "show-up" time.

H. Review of Facility Policy on Operation and Maintenance Data: During training discuss:

1. The location of the O&M manuals and procedures for use and preserv ti@ckup
copies. < 5

2.  Typical contents and organization of all manuals, including expla inf6rmation,
system narratives, and product specific information. %

3. Typical uses of the O&M manuals. O

I.  Product- and System-Specific Training:

1.  Review the applicable O&M manuals. 2

2. For systems, provide an overview of system operati n parameters and
constraints, and operational strategies.

3. Review instructions for proper operation in all es Jincluding start-up, shut-down,
seasonal changeover and emergency proc s, and for maintenance, including
preventative maintenance. 3

4. Provide hands-on training on all opera@nodes possible and preventive maintenance.

5. Emphasize safe and proper operatin ifements; discuss relevant health and safety
issues and emergency procedur%

6. Discuss common troubleshootingréblems and solutions.

7 Discuss any peculiarities of €guipynent installation or operation.

8. Discuss warranties and M#es, including procedures necessary to avoid voiding
coverage. @

9. Review recommen N and spare parts inventory suggestions of manufacturers.

10. Review spare part%lools required to be furnished by Contractor.

11. Review spar s suppliers and sources and procurement procedures.

J.

Be prepared toas r questions raised by training attendees; if unable to answer during
training swde written response within three days.

END OF SECTION

O
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SECTION 01 91 13
GENERAL COMMISSIONING REQUIREMENTS

PART 1 GENERAL
1.01 SUMMARY

A.

B.

Commissioning is intended to achieve the following specific objectives; this section specifies

the Contractor's responsibilities for commissioning:

1. Verify that the work is installed in accordance with the Contract Documents, the
manufacturer’s recommendations and instructions, and that it receives adequate
operational checkout prior to startup: Startup reports are utilized to achieve this.

2. Verify and document that functional performance is in accordance with t ntract
Documents: Functional Tests such as manufacturers startup reports, %Q, and site
demonstrations executed by the contractor and withessed by the Co@
are utilized to achieve this.

3.  Verify that operation and maintenance manuals submitted to
Division of Facilities Management are complete: Detailed op€
(O&M) data submittals by Contractor are utilized to ach|e

4. Verify that the State of Delaware OMB - Division of Fagilig§ Management’s operating
personnel are adequately trained: Formal training D@g d by Contractor is utilized to

achieve this.

ning Authority

of Pelaware OMB -
n and maintenance

The Commissioning Authority is the State of DeIa@ - Division of Facilities Management

1.02 SCOPE OF COMMISSIONING

A.
B.

C.

A.

1.03 RELATED REQUIREMENT%

The following are to be commissioned:
HVAC System, including:

1. Major and minor equipment ite

2. Piping systems and equipm m\

Other equipment and syste 6’ identified elsewhere in Contract Documents as

requiring commissioning.

Section 01 70 00 - Exec and Closeout Requirements: General startup requirements.

B. Section 0178 00 @ eout Submittals: Scope and procedures for operation and maintenance
manuals and ppefeCciyecord documents.
C. Section 01 @A emonstration and Training: Scope and procedures for State of Delaware
OMB - Di of Facilities Management personnel training.
D. Sec& 00 - Commissioning of HYAC: HVAC control system testing; other requirements.
E. 09 59 - BAS System Commissioning
1.04 S LS
Section 01 30 00 - Administrative Requirements, for submittal procedures, General
equirements:
Make all submittals specified in this section, and elsewhere where indicated for commissioning
purposes, directly to the Commissioning Authority, unless they require review by DEDC, LLC; in
that case, submit to DEDC, LLC first.
C. Product Data: If submittals to DEDC, LLC do not include the following, submit copies as soon
as possible:
D. Product Data: Submitto DEDC, LLC:
1. Manufacturer's product data, cut sheets, and shop drawings.
2. Manufacturer's installation instructions.
3.  Startup, operating, and troubleshooting procedures.
4. Fan and pump curves.
DEDC, LLC GENERAL COMMISSIONING REQUIREMENTS
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E.

F.

5. Factory test reports.
6. Warranty information, including details of State of Delaware OMB - Division of Facilities
Management's responsibilities in regard to keeping warranties in force.

Manufacturers' Instructions: Submit copies of all manufacturer-provided instructions that are
shipped with the equipment as soon as the equipment is delivered.

Startup Plans and Reports.

PART 2 PRODUCTS
2.01 TEST EQUIPMENT

A.

required Functional Testing; unless otherwise noted such testing equipment T become
the property of State of Delaware OMB - Division of Facilities Managemen

Calibration Tolerances: Provide testing equipment of sufficient quality% racy to test

Provide all standard testing equipment required to perform startup and initial chsckout and

and/or measure system performance with the tolerances specified. If erwise noted, the

following minimum requirements apply:

1. Temperature Sensors and Digital Thermometers: Certifie @ ion within past year to
accuracy of 0.5 degree F and resolution of plus/minus O%ree F.

2. Pressure Sensors: Accuracy of plus/minus 2.0 perc f value range being
measured (not full range of meter), calibrated withi ast year.

3. Calibration: According to the manufacturer’s rea@ ded intervals and when dropped
or damaged; affix calibration tags or keep ceQa readily available for inspection.

Equipment-Specific Tools: Where special testing e§uipment, tools and instruments are specific
to a piece of equipment, are only available f
accomplish startup or Functional Testing,
part of the work at no extra cost to Stat;
such equipment, tools, and instrumen
Division of Facilities Managemen

e vendor, and are required in order to

such equipment, tools, and instruments as
laware OMB - Division of Facilities Management;
to become the property of State of Delaware OMB -

PART 3 EXECUTION
3.01 STARTUP PLANS AND REPO

A.

B.

C.

Startup Plans: For eac@o equipment and system for which the manufacturer provides a
startup plan, submitthe pl&f not less than 2 weeks prior to startup.

Startup Reports: h item of equipment and system for which the manufacturer provides
a startup che startup plan or field checkout sheet), document compliance by submitting
the compl% p checklist prior to startup, signed and dated by responsible entity.

Submit, direddly to the Commissioning Authority and DEDC,LLC.

3.02 FUNCTI L TESTS

A

@tional Test is required for each item of equipment, system, or other assembly specified
ommissioned, unless sampling of multiple identical or near-identical units is allowed by

‘} final test procedures.
B. ommissioning Authority is responsible for witnessing results of Functional Tests.

C.

Contractor is responsible for correction of deficiencies and re-testing at no extra cost to State of
Delaware OMB - Division of Facilities Management; if a deficiency is not corrected and re-
tested immediately, the Commissioning Authority will document the deficiency and the
Contractor's stated intentions regarding correction.

1. Deficiencies are any condition in the installation or function of a component, piece of
equipment or system that is not in compliance with Contract Documents or does not
perform properly.

2. When the deficiency has been corrected, the Contractor completes the form certifying that
the item is ready to be re-tested and returns the form to the Commissioning Authority; the
Commissioning Authority will reschedule the test and the Contractor shall re-test.

GENERAL COMMISSIONING REQUIREMENTS DEDC, LLC
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3. Identical or Near-ldentical ltems: If 10 percent, or three, whichever is greater, of identical
or near-identical items fail to perform due to material or manufacturing defect, all items will
be considered defective; provide a proposal for correction within 2 weeks after notification
of defect, including provision for testing sample installations prior to replacement of all
items.

4. Contractor shall bear the cost of State of Delaware OMB - Division of Facilities
Management and Commissioning Authority personnel time witnessing re-testing.

Functional Test Procedures:

1. Some test procedures are included in Contract Documents; where Functional Test
procedures are not included in Contract Documents, test procedures will be determined by
the Commissioning Authority with input by and coordination with Contractet

2. Examples of Functional Testing: %

a. Test the dynamic function and operation of equipment and syst rather than just
components) using manual (direct observation) or monitorin s under full
operation (e.g., the chiller pump is tested interactively wit chyller functions to see
if the pump ramps up and down to maintain the differen pSsure setpoint).

b. Systems are tested under various modes, such as d ¢ cooling or heating
loads, high loads, component failures, unoccupie ing outside air temperatures,
fire alarm, power failure, etc.

c. Systems are run through all the HVAC contro m’s sequences of operation and
components are verified to be respondi@ thejsequence's state.

A

d. Traditional air or water test and balanci is not Functional Testing; spot
checking of TAB by demonstration to the’\gommissioning Authority is Functional

Testing. Cz
Deferred Functional Tests: Some tests m to be performed later, after substantial
completion, due to partial occupancy,& nt, seasonal requirements, design or other site
conditions; performance of these t \ ins the Contractor's responsibility regardless of
timing.

3.03 TEST PROCEDURES - GENERQ

A

C.

3.04 OP.

Provide skilled technicia x ute starting of equipment and to execute the Functional
Tests. Ensure that the vailable and present during the agreed upon schedules and for
sufficient duration tg.comp¥fe the necessary tests, adjustments and problem-solving.
Provide all neceSQﬂaterials and system modifications required to produce the flows,
pressures, te es, and conditions necessary to execute the test according to the

G

specified ¢ 5. At completion of the test, return all affected equipment and systems to
their pre-t ondition.

Simulling Signals: Disconnect the sensor and use a signal generator to send an amperage,
regigtan® or pressure to the transducer and control system to simulate the sensor value.

N AND MAINTENANCE MANUALS
Section 01 78 00 - Closeout Submittals for additional requirements.

B. “Add design intent documentation furnished by DEDC, LLC to manuals prior to submission to

State of Delaware OMB - Division of Facilities Management.
END OF SECTION
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SECTION 02 41 00
DEMOLITION

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Selective demolition of built site elements.
B. Selective demolition of building elements for alteration purposes.
1.02 RELATED REQUIREMENTS
A. Section 01 10 00 - Summary: Limitations on Contractor's use of site and premises.
B. Section 01 10 00 - Summary: Description of items to be removed by State of are OMB -

Contractor.

D. Section 01 60 00 - Product Requirements: Handling and storage s removed for salvage
and relocation.

E. Section 01 70 00 - Execution and Closeout Requirements; A%0&ct conditions; protection of
bench marks, survey control points, and existing constb remain; reinstallation of

Division of Facilities Management.
C. Section 01 10 00 - Summary: Description of items to be salvaged or r% r re-use by

removed products; temporary bracing and shoring.
PART 2 EXECUTION
2.01 SCOPE Q
A. Remove other items indicated, for salvage, @tion, and recycling.
B. Fill excavations, open pits, and holes i areas generated as result of removals, using
specified fill; compact fill as specified ction 31 22 00.
2.02 GENERAL PROCEDURES AND PR XONDITIONS

A. Comply with applicable code ulations for demolition operations and safety of adjacent
structures and the public.

1. Obtain required p
2. Take precautions to ent catastrophic or uncontrolled collapse of structures to be
removed; do@ow worker or public access within range of potential collapse of
€
d

maintain temporary barriers and security devices.
4. Conddct Omerations to minimize effects on and interference with adjacent structures and

w
Y
=
o
<.
Q
o

o

not close or obstruct roadways or sidewalks without permit.
=CoNduct operations to minimize obstruction of public and private entrances and exits; do
Cr

»

t obstruct required exits at any time; protect persons using entrances and exits from
moval operations.
Obtain written permission from owners of adjacent properties when demolition equipment
will traverse, infringe upon or limit access to their property.

B. Do not begin removal until receipt of notification to proceed from State of Delaware OMB -
Division of Facilities Management.

C. Protect existing structures and other elements that are not to be removed.
1. Provide bracing and shoring.
2. Prevent movement or settlement of adjacent structures.
3.  Stop work immediately if adjacent structures appear to be in danger.

2.03 EXISTING UTILITIES

A. Coordinate work with utility companies; notify before starting work and comply with their
requirements; obtain required permits.

DEDC, LLC DEMOLITION
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B. Protect existing utilities to remain from damage.

C. Do not disrupt public utilities without permit from authority having jurisdiction.

D. Do not close, shut off, or disrupt existing life safety systems that are in use without at least 7
days prior written notification to State of Delaware OMB - Division of Facilities Management.

E. Do not close, shut off, or disrupt existing utility branches or take-offs that are in use without at
least 3 days prior written notification to State of Delaware OMB - Division of Facilities
Management.

F. Locate and mark utilities to remain; mark using highly visible tags or flags, with identification of
utility type; protect from damage due to subsequent construction, using substantial barricades if
necessary.

G.

disconnected and abandoned utilities.

Remove exposed piping, valves, meters, equipment, supports, and foundz%ns%

2.04 SELECTIVE DEMOLITION FOR ALTERATIONS

A

B.

C.

D.

2.05

Drawings showing existing construction and utilities are based on :;leld observation and

existing record documents only.

1. Verify that construction and utility arrangements are a '@ated.

2. Report discrepancies to DEDC, LLC before disturbir@'&t g installation.

3. Beginning of demolition work constitutes acceptan existing conditions that would be
apparent upon examination prior to starting demWlition.

Remove existing work as indicated and as requirQ accomplish new work.

1.  Remove items indicated on drawings.
Services (Including but not limited to HV. ,@bing, Fire Protection, Electrical, and

Telecommunications): Remove existin s and equipment as indicated.
1. Maintain existing active systemsx are to remain in operation; maintain access to

equipment and operational nts.

2. Where existing active sys ve occupied facilities but are to be replaced with new
services, maintain existi téms in service until new systems are complete and ready
for service.

3. Verify that aband% ices serve only abandoned facilities before removal.
4. Remove abandgne e, ducts, conduits, and equipment, including those above
accessible ¢ : remove back to source of supply where possible, otherwise cap stub

and tag tification
Protect exig#in k to remain.
1. Pre ovement of structure; provide shoring and bracing if necessary.
2. rformdcutting to accomplish removals neatly and as specified for cutting new work.

3. _“Reégair adjacent construction and finishes damaged during removal work.
atch as specified for patching new work.

ND WASTE REMOVAL

AN\ Remove debris, junk, and trash from site.

B. Leave site in clean condition, ready for subsequent work.
C. Clean up spillage and wind-blown debris from public and private lands.
END OF SECTION
DEMOLITION DEDC, LLC
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SECTION 03 30 00
CAST-IN-PLACE CONCRETE

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Concrete formwork.
B. Concrete reinforcement.

C. Miscellaneous concrete elements, including equipment pads, equipment pits, light pole bases,
flagpole bases, thrust blocks, and manholes.

D. Concrete curing.
1.02 REFERENCE STANDARDS
A. ACI 117 - Standard Specifications for Tolerances for Concrete Constru@ Materials;
2010.

ACI 211.1 - Standard Practice for Selecting Proportions for Normvyweight, and Mass
Concrete; 1991 (Reapproved 2009).

ACI 301 - Specifications for Structural Concrete; 2010 (Err, 2).
ACI 304R - Guide for Measuring, Mixing, Transportin% lacing Concrete; 2000.

w

ACI 306R - Cold Weather Concreting; 2010.

ACI 308R - Guide to Curing Concrete; 2001 (Rea ved 2008).

ACI 318 - Building Code Requirements for ural Concrete and Commentary; 2011.
ACI 347R - Guide to Formwork for Concr @1

ASTM A615/A615M - Standard Speci§icatiot™or Deformed and Plain Carbon Steel Bars for

T I ®GmMmmMmOO

A <

Concrete Reinforcement; 2015.
ASTM C33/C33M - Standard @ion for Concrete Aggregates; 2016.
ethod for Compressive Strength of Cylindrical Concrete

ASTM C39/C39M - Standaw\

Specimens; 2015a.

ASTM C143/C143M - S@rd Test Method for Slump of Hydraulic-Cement Concrete; 2012.
ASTM C150/C15Q ‘@~ andard Specification for Portland Cement; 2015.

ASTM C171 - d Specification for Sheet Materials for Curing Concrete; 2007.

ASTM C636 - dard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan
for Use in 8¢ncrete; 2015.

P. AST&%/C%SM - Standard Specification for Concrete Made by Volumetric Batching and
uoks Mixing; 2014.

Q. C1240 - Standard Specification for Silica Fume Used in Cementitious Mixtures; 2014.
1.03 TTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Product Data: Submit manufacturers' data on manufactured products showing compliance with
specified requirements and installation instructions.

C. Test Reports: Submit report for each test or series of tests specified.
1.04 QUALITY ASSURANCE

A. Perform work of this section in accordance with ACI 301 and ACI 318.
1. Maintain one copy of each document on site.

oczzr

B. Follow recommendations of ACI 306R when concreting during cold weather.

DEDC, LLC CAST-IN-PLACE CONCRETE
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PART 2 PRODUCTS
2.01 FORMWORK

A. Formwork Design and Construction: Comply with guidelines of ACI 347R to provide formwork
that will produce concrete complying with tolerances of ACI 117.

B. Form Materials: Contractor's choice of standard products with sufficient strength to withstand
hydrostatic head without distortion in excess of permitted tolerances.
1. Form Ties: Cone snap type that will leave no metal within 1-1/2 inches of concrete

surface.
2.02 REINFORCEMENT MATERIALS
A. Reinforcing Steel: ASTM A615/A615M, Grade 60 (60,000 psi). %
B. Reinforcement Accessories:
1. Tie Wire: Annealed, minimum 16 gauge, 0.0508 inch.
2.03 CONCRETE MATERIALS 6
A. Cement: ASTM C150/C150M, Type | - Normal Portland type. O

1. Acquire cement for entire project from same source.

C. Fly Ash: ASTM C618, Class C or F.
D. Calcined Pozzolan: ASTM C618, Class N.
E. Silica Fume: ASTM C1240, proportioned in dance with ACI 211.1.

2.04 ACCESSORY MATERIALS
A. Moisture-Retaining Cover: ASTM C regular curing paper, white curing paper, clear

polyethylene, or white ponether
2.05 CONCRETE MIX DESIGN
A. Proportioning Normal Weig\ rete. Comply with ACI 211.1 recommendations.

B. Concrete Strength: Est. quired average strength for each type of concrete on the basis
of field experience or tria ures, as specified in ACI 301.
1. For trial mixtyfedmethod, employ independent testing agency acceptable to DEDC, LLC

for prep Qd reporting proposed mix designs.

B. Fine and Coarse Aggregates: ASTM C33/C33M.
1. Acquire aggregates for entire project from same@

C. Normal We gicrete:
1. Coméswe Strength, when tested in accordance with ASTM C 39/C 39M at 28 days: As
dusgd in part 3.09.

sghe
2. &\sh Content: Maximum 15 percent of cementitious materials by weight.
alCined Pozzolan Content: Maximum 10 percent of cementitious materials by weight.

ilica Fume Content: Maximum 5 percent of cementitious materials by weight.
$ Maximum Aggregate Size: 5/8 inch.
2.06 MINING

A. On Project Site: Mix in drum type batch mixer, complying with ASTM C685/C685M. Mix each
batch not less than 1-1/2 minutes and not more than 5 minutes.

B. Adding Water: If concrete arrives on-site with slump less than suitable for placement, do not
add water that exceeds the maximum water-cement ratio or exceeds the maximum permissible
slump.

PART 3 EXECUTION
3.01 EXAMINATION
A. Verify lines, levels, and dimensions before proceeding with work of this section.

CAST-IN-PLACE CONCRETE DEDC, LLC
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3.02 PREPARATION

A. Formwork: Comply with requirements of ACI 301. Design and fabricate forms to support all
applied loads until concrete is cured, and for easy removal without damage to concrete.

3.03 INSTALLING REINFORCEMENT AND OTHER EMBEDDED ITEMS

A. Comply with requirements of ACI 301. Clean reinforcement of loose rust and mill scale, and
accurately position, support, and secure in place to achieve not less than minimum concrete
coverage required for protection.

3.04 PLACING CONCRETE

A. Place concrete in accordance with ACI 304R.
3.05 CONCRETE FINISHING

A. Repair surface defects, including tie holes, immediately after removing for@.
3.06 CURING AND PROTECTION

A. Comply with requirements of ACI 308R. Immediately after place
premature drying, excessively hot or cold temperatures, and mg

B. Maintain concrete with minimal moisture loss at relatively c t temperature for period
necessary for hydration of cement and hardening of cont@
C. Surfaces Not in Contact with Forms:

1. Initial Curing: Start as soon as free water hagsel ared and before surface is dry.
Keep continuously moist for not less than t days by water ponding, water-saturated

sand, water-fog spray, or saturated burlga.
2. Final Curing: Begin after initial curin @fore surface is dry.
a. Moisture-Retaining Cover: Sea e with waterproof tape or adhesive.
3.07 FIELD QUALITY CONTROL

A. Anindependent testing agency m field quality control tests.

B. Provide free access to concr gtions at project site and cooperate with appointed firm.

C. Submit proposed mix d Bdch class of concrete to inspection and testing firm for review
on%e

ect concrete from
gl injury.

prior to commencemen rete operations.
D. Tests of concrete C te materials may be performed at any time to ensure compliance
with specified req ts.
E. Compressive Tests: ASTM C39/C39M, for each test, mold and cure three concrete
5)

test cylindgfs. \Qb#ain test samples for every 100 cubic yards or less of each class of concrete
placed.

F. Tak e additional test cylinder during cold weather concreting, cured on job site under same
i{ior’s as concrete it represents.

one slump test for each set of test cylinders taken, following procedures of ASTM
3/C143M.

ECTIVE CONCRETE

A. Defective Concrete: Concrete not complying with required lines, details, dimensions,
tolerances or specified requirements.

B. Repair or replacement of defective concrete will be determined by the DEDC, LLC. The cost of
additional testing shall be borne by Contractor when defective concrete is identified.

3.09 SCHEDULE - CONCRETE TYPES AND FINISHES

A. Generator Foundation: 4,500 PSI 28 day concrete, form finish with honeycomb filled side
surfaces, level float finish top surface.

B. Conduit Duct Bank: 3,000 PSI 28 day concrete, side surfaces cast against earth or forms, level
top surface with red pigment.

DEDC, LLC CAST-IN-PLACE CONCRETE
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C. Condensing Unit Pad: 4,500 PSI 28 day concrete, form finish with honeycomb exposed side
surfaces, level broom finish top surface.

D. Interior Housekeeping Pads: 4.000 PSI 28 day concrete, form finish with honeycomb filled side
surfaces, hard troweld finish top surface.

END OF SECTION

CAST-IN-PLACE CONCRETE DEDC, LLC
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SECTION 23 0513
COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT

PART 1 GENERAL
1.01 SECTION INCLUDES
A. General construction and requirements.
B. Applications.
C. Three phase electric motors.
1.02 RELATED REQUIREMENTS
A. Section 26 05 83 - Wiring Connections: Electrical characteristics and wiring c@tions.
1.03 REFERENCE STANDARDS
A. ABMA STD 9 - Load Ratings and Fatigue Life for Ball Bearings; 2015.%
B. IEEE 112 - IEEE Standard Test Procedure for Polyphase Inductio@ and Generators

2004.

C. NEMA MG 00001 - Motors and Generators; 2024. Q

D. NFPA 70 - National Electrical Code; Most Recent Edition by Authority Having
Jurisdiction, Including All Applicable Amendments and ments.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative RequiremeQ‘or submittal procedures.

B. Product Data: Provide wiring diagrams W|t ical characteristics and connection
requirements.

C. Test Reports: Indicate test results v @xmmal efficiency and power factor for three phase
motors larger than 1/2 horsepowe e\

D. Manufacturer's Installation Ins Indlcate setting, mechanical connections, lubrication,
and wiring instructions.

E. Operation Data: Include ns for safe operating procedures.

F. Maintenance Data: Incl sembly drawings, bearing data including replacement sizes, and
lubrication instructj

1.05 QUALITY ASSUR g
A. Comply wi 0.
B. Products uiring Electrical Connection: Listed and classified by Underwriters Laboratories
Inc. g suitable for the purpose specified and indicated.

1.06 DELI Y, STORAGE, AND HANDLING

A. t motors stored on site from weather and moisture by maintaining factory covers and
itable weather-proof covering. For extended outdoor storage, remove motors from equipment
nd store separately.

PART 2 PRODUCTS
2.01 GENERAL CONSTRUCTION AND REQUIREMENTS
A. Electrical Service:
1.  Motors 1/2 HP and Smaller: 115 volts, single phase, 60 Hz.

2. Motors Larger than 1/2 Horsepower: 208 or 460 volts, three phase, 60 Hz.
3.  Verify facility voltage availablity prior to final motor selection.

B. Construction:
1. Open drip-proof type except where specifically noted otherwise.
2. Design for continuous operation in 104 degrees F environment.

COMMON MOTOR REQUIREMENTS FOR HVAC
EQUIPMENT
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3. Design for temperature rise in accordance with NEMA MG 00001 limits for insulation
class, service factor, and motor enclosure type.

C. Visible Nameplate: Indicating motor horsepower, voltage, phase, cycles, RPM, full load amps,
locked rotor amps, frame size, manufacturer's name and model number, service factor, power
factor, efficiency.

D. Wiring Terminations:
1. Provide terminal lugs to match branch circuit conductor quantities, sizes, and materials
indicated. Enclose terminal lugs in terminal box sized to NFPA 70, threaded for conduit.
2. For fractional horsepower motors where connection is made directly, provide threaded
conduit connection in end frame.

2.02 APPLICATIONS

A. Motors located outdoors and in draw through cooling towers: Totally encl atherproof
epoxy-sealed type.
2.03 THREE PHASE POWER - SQUIRREL CAGE MOTORS
A. Starting Torque: Between 1 and 1-1/2 times full load torque. O

B. Starting Current: Six times full load current.

C. Power Output, Locked Rotor Torque, Breakdown or Pul Q‘v’que: NEMA Design B
characteristics.

D. Design, Construction, Testing, and Performance:Qn ith NEMA MG 00001 for Design B
motors.

E. Insulation System: NEMA Class B or better,

F. Testing Procedure: In accordance with | . Load test motors to determine free from
electrical or mechanical defects in CO\ with performance data.

G. Bearings: Grease lubricated anti Mball bearings with housings equipped with plugged
provision for relubrication, rate imum ABMA STD 9, L-10 life of 20,000 hours.
Calculate bearing load with inimum V-belt pulley with belt center line at end of NEMA
standard shaft extension. N earing sizes on nameplate.

MG 00001.

H. Sound Power Levels: @A
I.  Motors to be used AC drives shall be inverter duty rated and shall conform to the following:
1 All motors AC drives shall be equipped with thermostats in the stator windings.
2. The mot [Mneet NEMA MG-1, Part 31 standards.
rated magnet wire.

a. 0
& END OF SECTION

COMMON MOTOR REQUIREMENTS FOR HVAC
EQUIPMENT
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SECTION 23 05 19
METERS AND GAUGES FOR HVAC PIPING

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Pressure gauges and pressure gauge taps.
B. Thermometers and thermometer wells.
C. Static pressure gauges.
1.02 RELATED REQUIREMENTS
A. Section 23 21 13 - Hydronic Piping. %
1.03 REFERENCE STANDARDS @
A. ASME B40.100 - Pressure Gauges and Gauge Attachments; 2013. %
B. ASTM E1 - Standard Specification for ASTM Liquid-in-Glass Ther ; 2014.
C. ASTM E77 - Standard Test Method for Inspection and Verificaij @ermometers; 2014.
D. UL 393 - Indicating Pressure Gauges for Fire-Protection S QCurrent Edition, Including All
Revisions.
1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requireme ubmittal procedures.
era

B. Product Data: Provide list that indicates use,
manufactured components.

C. Project Record Documents: Record actua ons of components and instrumentation.
PART 2 PRODUCTS

2.01 PRESSURE GAUGES Q\

A. Manufacturers:
1. Dwyer Instruments, In\ .dwyer-inst.com.
2. Moeller Instrumen ny, Inc: www.moellerinstrument.com.
3. Omega EngineeringNp€: www.omega.com.
4.  Substitution @ e Section 01 60 00 - Product Requirements.

B. Pressure Gau ASME B40.100, UL 393 drawn steel case, phosphor bronze bourdon tube,
ent, brass socket, with front recalibration adjustment, black scale on white

1. se: $teel with brass bourdon tube.
2. &:34-1/2 inch diameter.
id-Scale Accuracy: One percent.
cale: Psi.

2.02 URE GAUGE TAPPINGS
A. Gauge Cock: Tee or lever handle, brass for maximum 150 psi.
2.03 STEM TYPE THERMOMETERS

A. Manufacturers:
1. Dwyer Instruments, Inc: www.dwyer-inst.com.
2. Omega Engineering, Inc: www.omega.com.
3.  Weksler Glass Thermometer Corp: www.wekslerglass.com.
4., Substitutions: See Section 01 60 00 - Product Requirements.

B. Thermometers - Adjustable Angle: Red- or blue-appearing non-toxic liquid in glass; ASTM E1;
lens front tube, cast aluminum case with enamel finish, cast aluminum adjustable joint with

g range, total range and location for

DEDC, LLC METERS AND GAUGES FOR HVAC PIPING
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positive locking device; adjustable 360 degrees in horizontal plane, 180 degrees in vertical
plane.

1. Size: 9inch scale.

2.  Window: Clear Lexan.

3. Stem: 3/4 inch NPT brass.

4. Accuracy: 2 percentper ASTM E77.

5. Calibration: Degrees F.

2.04 THERMOMETER SUPPORTS

A. Socket: Brass separable sockets for thermometer stems with or without extensions as
required, and with cap and chain.

B. Flange: 3 inch outside diameter reversible flange, designed to fasten to SWQ‘%I air ducts,

with brass perforated stem.
2.05 TEST PLUGS

A. Test Plug: 1/4 inch or 1/2 inch brass fitting and cap for recelvmg tS|de diameter
pressure or temperature probe with neoprene core for temper: Eé 0 200 degrees F.

2.06 STATIC PRESSURE GAUGES

A. Manufacturers: Q
1. Dwyer Instruments, Inc: www.dwyer-inst.com.
2. Omega Engineering, Inc: www.omega.com.
3.  Weksler Glass Thermometer Corp: www.w@rglass com.

4. Substitutions: See Section 01 60 00 - PgaductWRequirements.
actuated, black figures on white background,

B. 3-1/2 inch diameter dial in metal case, di
front recalibration adjustment, 2 perce

PART 3 EXECUTION \

3.01 INSTALLATION Q
A. Install in accordance with mu er's instructions.
. i & D

ump, installing taps before strainers and on suction and

Provide sipho es in steam systems. Extend nipples and siphons to allow clearance
from insulatio

D. Install thegho,

B. Provide one pressure g
discharge of pump Plp@uge
C. Install pressure gﬁ;\/it pulsation dampers. Provide gauge cock to isolate each gauge.

s in piping systems in sockets in short couplings. Enlarge pipes smaller
h for installation of thermometer sockets. Ensure sockets allow clearance from

than 2-3/2
insu n.

E. !d ct mounted thermometers minimum 10 feet downstream of mixing dampers, coils, or
O )

evices causing air turbulence.

%Vide instruments with scale ranges selected according to service with largest appropriate
cale.

G. Install gauges and thermometers in locations where they are easily read from normal operating
level. Install vertical to 45 degrees off vertical.

H. Adjust gauges and thermometers to final angle, clean windows and lenses, and calibrate to
zero.

END OF SECTION

METERS AND GAUGES FOR HVAC PIPING DEDC, LLC
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SECTION 23 05 23
GENERAL-DUTY VALVES FOR HVAC PIPING

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Globe valves.

B. Ball valves.

C. Butterfly valves.

D. Check valves.

E. Gate valves. %
1.02 RELATED REQUIREMENTS @

A. Section 23 05 53 - Identification for HVAC Piping and Equipment. 6

B. Section 23 07 16 - HVAC Equipment Insulation.

C. Section 23 07 19 - HVAC Piping Insulation. O

1.03 REFERENCE STANDARDS
A. ASME B1.20.1 - Pipe Threads, General Purpose
B. ASME B16.1 - Gray Iron Pipe Flanges and Flang ttings: Classes 25, 125, and 250; 2020.
C. ASME B16.5 - Pipe Flanges and Flanged Fi@N 1/2 Through NPS 24 Metric/Inch

D. Section 23 21 13 - Hydronic Piping. Q
(IncN; 2 g

Standard; 2013.

ASME B31.9 - Building Services Piping%
ASTM A126 - Standard Specificati ay Iron Castings for Valves, Flanges, and Pipe
Fittings; 2004 (Reapproved 2014
ASTM A536 - Standard Spe or Ductile Iron Castings; 2024.
MSS SP-67 - Butterfly Va e\ 002,
MSS SP-68 - High Presutterfly Valves with Offset Design; 2017.
MSS SP-70 - Gra<2 Gate Valves, Flanged and Threaded Ends; 2011.
MSS SP-71 - n Swing Check Valves, Flanged and Threaded Ends; 2018.
MSS SP-7/- malves with Flanged or Butt-Welding Ends for General Service; 2010a.
. MSS?{B Gray Iron Globe and Angle Valves, Flanged and Threaded Ends; 2011.
S

m O

rXxX&e T ITemMm

1.04 SUBMIT:
ctlon 01 30 00 - Administrative Requirements for submittal procedures.

&eflict Data: Provide data on valves including manufacturers catalog information. Submit
performance ratings, rough-in details, weights, support requirements, and piping connections.

C. Warranty: Submit manufacturer warranty and ensure that forms have been completed in State
of Delaware OMB - Division of Facilities Management's name and registered with
manufacturer.

D. Operation and Maintenance Data: Include manufacturer's descriptive literature, operating
instructions, maintenance and repair data, and parts listings.

E. Maintenance Materials: Furnish State of Delaware OMB - Division of Facilities Management
with one wrench for every five plug valves, in each size of square plug valve head.
1. See Section 01 60 00 - Product Requirements for additional provisions.

1.05 QUALITY ASSURANCE
A. Manufacturer:

DEDC, LLC GENERAL-DUTY VALVES FOR HVAC PIPING
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1. Obtain valves for each valve type from single manufacturer.

1.06 DELIVERY, STORAGE, AND HANDLING

A.

B.

Prepare valves for shipping as follows:

1. Minimize exposure of operable surfaces by setting plug and ball valves to open position.
2. Protect valve parts exposed to piped medium against rust and corrosion.

3. Protect valve piping connections such as grooves, weld ends, threads, and flange faces.

Use the following precautions during storage:

1. Maintain valve end protection and protect flanges and specialties from dirt.
a. Provide temporary inlet and outlet caps.
b. Maintain caps in place until installation.

2. Store valves in shipping containers and maintain in place until installatj r@
a. Store valves indoors in dry environment. Q

PART 2 PRODUCTS @
2.01 APPLICATIONS O
A

B.
C.

See drawings for specific valve locations. Q
i

Listed pipe sizes shown using nominal pipe sizes (NPS) a
Provide the following valves for the applications if noot\i@ ed on drawings:
ng

inal diameter (DN).

1. Throttling (Hydronic): Butterfly, Ball, Globe, an
2. Isolation (Shutoff): Butterfly, Gate, Ball, an .
3.  Swing Check (Pump Outlet):
a. Size 2 inch and Smaller: Bronze ronze disc.

b. Size 2-1/2 inch and Larger: lroRwWk er and weight, lever and spring, center-
guided metal, or center—guid%resilient seat.
C

Substitutions of valves with h|gher sses or WSP ratings for same valve types are
permitted when specified CWP ra or WSP classes are not available.

Chilled Water Valves:
1. Size 2 inch and Small s and Bronze Valves:

a. Threaded en
Angle Bronze , Class 125.
Ball: ' l one piece, brass trim.

b.

c.

d. Swi k: Bronze disc, Class.
e. @S Class 125.

f Q ronze disc, Class 125.

2 inch and Larger, Iron Valves:
2 1/2 inch to 4 inch: Threaded ends.
Ball: 2-1/2 NPS to 10 inch, Class 150.

2.

200 CWP.

E O Single-Flange Butterfly: 2-1/2 inch to 12 inch, aluminum-bronze disc, EPDM seat,

d. Butterfly: High performance, single flange, Class 150.
e. Swing Check: Metal seats, Class 125.
f. Gate: NRS, Class 125.

g. Globe: Class 125.

2.02 GENERAL REQUIREMENTS

A. Valve Pressure and Temperature Ratings: No less than rating indicated; as required for system
pressures and temperatures.
B. Valve Sizes: Match upstream piping unless otherwise indicated.
C. Valve Actuator Types:
1.  Gear Actuator: Quarter-turn valves 8 inch and larger.
2.  Handwheel: Valves other than quarter-turn types.
GENERAL-DUTY VALVES FOR HVAC PIPING DEDC, LLC
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3. Hand Lever: Quarter-turn valves 6 inch and smaller.

D. Valves in Insulated Piping: Provide 2 inch stem extensions and the following features:

1. Gate Valves: Rising stem.

2. Ball Valves: Extended operating handle of non-thermal-conductive material, and
protective sleeve that allows operation of valve without breaking the vapor seal or
disturbing insulation.

3. Butterfly Valves: Extended neck.

4. Memory Stops: Fully adjustable after insulation is installed.

E. Memory Stops: Fully adjustable after insulation is installed.

F. Valve-End Connections:
1. Threaded End Valves: ASME B1.20.1. %
2.  Flanges on Iron Valves: ASME B16.1 for flanges on iron valves. %{

3. Pipe Flanges and Flanged Fittings 1/2 inch through 24 inch: AS

G. General ASME Compliance:
1. Building Services Piping Valves: ASME B31.9. O
2.03 IRON, GLOBE VALVES

A. CWP Ratings: Class 125: 200 psi and Class 250: 500 p@z

Comply with MSS SP-85, Type I.

Body: Gray iron; ASTM A126, with bolted bo
Ends: Flanged.

Trim: Bronze.

Packing and Gasket: Asbestos free. O
Operator: Handwheel or chainwheel®

2.04 IRON, BALL VALVES

A. Split Body, Full Port: \
. Comply with MSS SP-72Q

U N

CWP Rating: 200 psi.

Body: ASTM A1262§N

Ends: Flanged.

Seats: PTFE
Stem: Stain@bel.
Ball: Stajhledg Steel.

2.05 IRON, SINGLE MGE BUTTERFLY VALVES

A. Lug Style; BNjirectional dead-end service without use of downstream flange:
1. ply with MSS SP-67, Type I.
ug*Style, CWP Ratings:
. Sizes 2to 12 inch: 150 psi.
% b. Vacuum Service: Down to 29.9 in-Hg.
3. Body Material: ASTM A126 cast iron or ASTM A536 ductile iron.
4. Stem: One or two-piece stainless steel.

5. Seat: NBR.
6. Disc: Coated ductile iron.

2.06 HIGH-PERFORMANCE, SINGLE FLANGE BUTTERFLY VALVES
A. Lug type; Bidirectional dead end service without downstream flange:

NoorwN

1. Comply with MSS SP-68.
2. Class 150: CWP Rating: 285 psi at 100 degrees F.
3. Body: Provide carbon steel, cast iron, ductile Iron, or stainless steel.
4. Seat: Metal or reinforced PTFE.
5. Offset stem: Stainless steel.
DEDC, LLC GENERAL-DUTY VALVES FOR HVAC PIPING
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6. Disc: Carbon steel.
2.07 IRON, SWING CHECK VALVES WITH CLOSURE CONTROL

A. Class 125:

Comply with MSS SP-71, Type .

Body Design: Clear or full waterway.

Body Material: ASTM A126, gray iron with bolted bonnet.

Ends: Flanged.

Trim: Bronze.

Gasket: Asbestos free.

Closer Control: Factory installed, exterior lever, and spring or weight. @

2.08 IRON, CENTER-GUIDED CHECK VALVES
2.09 IRON, GATE VALVES E@

NooakwbN=

A. NRS or OS&Y:

Comply with MSS SP-70, Type .
Body Material: Gray iron with bolted bonnet.

Ends: Flanged. Q
Trim: Bronze.
Disc: Solid wedge.

Packing and Gasket: Asbestos free.

S
RC

Q\

Q)\Q

&

<

A

O

oaRrwN-=
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SECTION 23 05 29
HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Support and attachment components.
1.02 REFERENCE STANDARDS

A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products; 2024.

B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iro@Steel

2023.

Hardware; 2023.
C. ASTM B633 - Standard Specification for Electrodeposited Coatings of %@wn and Steel;
1.03 ADMINISTRATIVE REQUIREMENTS O

A. Coordination:
1. Coordinate sizes and arrangement of supports and b ith the actual equipment and
components to be installed.

2. Coordinate the work with other trades to provide ad¥itfy\pal framing and materials required
for installation.

3. Coordinate compatibility of support and atta ni components with mounting surfaces at
the installed locations.

4. Coordinate the arrangement of suppo iy ductwork, piping, equipment and other
potential conflicts installed under oth ns or by others.
5. Notify DEDC, LLC of any conflicts<gt deviations from Contract Documents. Obtain
direction before proceeding wi
1.04 SUBMITTALS

A. See Section 01 30 00 - Admive Requirements for submittal procedures.
1.05 QUALITY ASSURANCE

A. Comply with applicable@wg code.
PART 2 PRODUCTS
2.01 SUPPORT AND MENT COMPONENTS

A. General nts
1.  Providall required hangers, supports, anchors, fasteners, fittings, accessories, and
)%‘ware as necessary for the complete installation of plumbing work.
r

ide products listed, classified, and labeled as suitable for the purpose intended, where

2
@plicable.
here support and attachment component types and sizes are not indicated, select in
accordance with manufacturer's application criteria as required for the load to be

supported. Include consideration for vibration, equipment operation, and shock loads
where applicable.

4. Steel Components: Use corrosion resistant materials suitable for the environment where
installed.

a. Zinc-Plated Steel: Electroplated in accordance with ASTM B633.
b. Galvanized Steel: Hot-dip galvanized after fabrication in accordance with ASTM
A123/A123M or ASTM A153/A153M.
B. Prefabricated Trapeze-Framed Metal Strut Systems:
1. Strut Channel or Bracket Material:
2. Accessories: Provide bracket covers, cable basket clips, cable tray clips, clamps, conduit
clamps, fire-retarding brackets, j-hooks, protectors, and vibration dampeners.
HANGERS AND SUPPORTS FOR HVAC PIPING
AND EQUIPMENT
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C.

Hanger Rods:
1. Threaded zinc-plated steel unless otherwise indicated.

D. Anchors and Fasteners:

1. Unless otherwise indicated and where not otherwise restricted, use the anchor and
fastener types indicated for the specified applications.

PART 3 EXECUTION
3.01 INSTALLATION

A.
B.

C.

G.
H.

Install products in accordance with manufacturer's instructions.

Provide independent support from building structure. Do not provide support frgm piping,
ductwork, conduit, or other systems. %

Unless specifically indicated or approved by DEDC, LLC, do not provide rtsffom
suspended ceiling support system or ceiling grid.

Unless specifically indicated or approved by DEDC, LLC, do not prosid€ sypport from roof
deck.

Do not penetrate or otherwise notch or cut structural member@o approval of Structural
Engineer.

Equipment Support and Attachment:
1.  Use metal fabricated supports or supports asse@from metal channel (strut) to

support equipment as required. Q

2.  Use metal channel (strut) secured to studs toSUpport equipment surface-mounted on
hollow stud walls when wall strength is uffiCient to resist pull-out.

3.  Use metal channel (strut) to support @mounted equipment in wet or damp locations
to provide space between equip mounting surface.

4.  Securely fasten floor-mounted eN ent. Do not install equipment such that it relies on

its own weight for support.
Secure fasteners according t turer's recommended torque settings.
Remove temporary support\

3.02 FIELD QUALITY CONTRO

A
B.
C.

D.

O

See Section 01 4(@3u:iity Requirements for additional requirements.

Inspect supp ttachment components for damage and defects.

Repair cuts ard asions in galvanized finishes using zinc-rich paint recommended by
manufactsé Replace components that exhibit signs of corrosion.

Corr&defi ncies and replace damaged or defective support and attachment components.
END OF SECTION

HANGERS AND SUPPORTS FOR HVAC PIPING
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SECTION 23 05 33
HEAT TRACING FOR HVAC PIPING

PART 1 GENERAL
1.01 SECTION INCLUDES

A.
B.

Self-regulating parallel resistance electric heating cable.
Controls.

1.02 RELATED REQUIREMENTS

A

I OGmMmODO®

Section 23 05 53 - Identification for HYAC Piping and Equipment.
Section 23 07 19 - HVAC Piping Insulation.

Section 23 21 13 - Hydronic Piping. @%
Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cab%
Section 26 05 26 - Grounding and Bonding for Electrical Systems.

Section 26 05 33.13 - Conduit for Electrical Systems. QO

Section 26 05 33.16 - Boxes for Electrical Systems.
Section 26 05 83 - Wiring Connections.

1.03 REFERENCE STANDARDS

A

moow

F

B.

C.

. UL (DIR) - Online Certific B;z
1.04 ADMINISTRATIVE REQUI TS

IEEE 515.1 - IEEE Standard for the Testing, DesiQns allation, and Maintenance of Electrical
Resistance Trace Heating for Commercial Ap?icatl s; 2022.

UL 515 - Standard for Electrical Resistance {Ir Heating for Commercial Applications.
ITS (DIR) - Directory of Listed Product nt Edition.
NECA 407 - Standard for Installin@ intaining Panelboards; 2025.

NFPA 70 - National Electrical Co
Jurisdiction, Including All Ap

ectory; Current Edition.

st Recent Edition Adopted by Authority Having
mendments and Supplements.

: Conduct a preinstallation meeting one week prior to the start of the

Preinstallation Me, )
iQqrdequire attendance by all affected installers.

work of this sectiq
e that utility connections are achieved in an orderly and expeditious

Sequencing;
manner. Q
Coome tMe work with other trades to provide circuit breaker ratings suitable for installed
circuit [dggths.

D. EDC, LLC of any conflicts with or deviations from Contract Documents. Obtain direction

e proceeding with work.

1.05 S TTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data: Provide data for electric heat tracing.
C. Shop Drawings: Indicate electric heat tracing layout, electrical terminations, thermostats,
controls, and branch circuit connections.
D. Manufacturer's Installation Instructions: Indicate installation instructions and recommendations.
E. Field Quality Control Submittals: Indicate test reports and inspection reports.
F. Manufacturer's Qualification Statement.
G. Operation and Maintenance Data: Include manufacturer's descriptive literature, operating
instructions of equipment and controls, maintenance and repair data, and parts listings.
DEDC, LLC HEAT TRACING FOR HVAC PIPING
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H. Warranty: Submit manufacturer warranty and ensure that forms have been completed in State
of Delaware OMB - Division of Facilities Management's name and registered with
manufacturer.

I.  Project Record Documents: Record actual locations of electric heat tracing lines and
thermostats.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing products specified in this
section with at least three years of documented experience.

B. Installer Qualifications: Company specializing in performing work of the type specified and with
at least three years of documented experience and approved by manufacturer,
rgferenced

C. Copies of Documents at Project Site: Maintain at the project site a copy of £ac
document that prescribes execution requirements.

HA as a
rities having

D. Product Listing Organization Qualifications: An organization recogniz
Nationally Recognized Testing Laboratory (NRTL) and acceptable t
jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to site in original, unopened containers <thages with intact and legible
manufacturer's labels identifying the following:

Product and Manufacturer.

Length/Quantity. Q
Lot Number.

Installation and Operation Manual. O
Material Safety Data Sheet (MSDS).

B. Store heating cable in a clean, dry Iocx with a temperature range of 0 to 140 degrees F.
C. Protect heating cable ends from roistlr

complete.
1.08 WARRANTY \Q

t Submittals, for additional warranty requirements.

aobroN=

ingress until final termination of the heating cable is

connection kits, a ies, and controls.
PART 2 PRODUCTS
2.01 SYSTEM DE N

A. Compléte piPe freeze protection system for insulated pipes exposed to the risk of freezing.
Syst&)nsists of a self-regulating heating cable, connection kits, accessories, and energy-
efficidnt control and monitoring controller. The heating cable shall have a polyolefin jacket for

anovgground water piping or a fluoropolymer jacket for below-grade piping.

ORMANCE REQUIREMENTS

Delegated Design: Engage manufacturer to design complete and functional heat-tracing
system as required by Project documents.

2.03 MANUFACTURERS
A. Basis-of-Design Manufacturer: nVent/RAYCHEM: www.nvent.com/#sle

A.  See Section 0178 00 @o
B. Provide two year @f‘a'c rer warranty from Date of Substantial Completion for cables,

B. Other Acceptable Manufacturers:
1. Chromalox, Inc: www.chromalox.com/#sle.
2. Thermon Manufacturing Company: www.thermon.com/#sle.
3.  Substitutions: See Section 01 60 00 - Product Requirements.

HEAT TRACING FOR HVAC PIPING DEDC, LLC
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C. Source Limitations: Obtain heat-tracing components and controllers from single manufacturer.
To ensure system integrity and meet warranty requirements, only components and controllers
supplied by cable manufacturer are to be used.

2.04 SELF-REGULATING PARALLEL RESISTANCE ELECTRIC HEATING CABLES

Basis-of-Design Product: XL-Trace Edge self-regulating heating cable as manufactured by
nVent/RAYCHEM.

Comply with UL 515, CSA 22.2 No 130-16, and IEEE 515.1 rating and testing requirements.

Provide products listed, classified, and labeled by UL or testing firm acceptable to authorities
having jurisdiction (AHJ), and marked for intended location and application.

A.

mm

H.
I

J.
K.

g@
2.05 HEATI

NG CABLE CONNECTION KITS

Heating Element:

1.

Provide pair of parallel No. 16 tinned or nickel coated stranded copp@%es
9

embedded in cross linked conductive polymer core with varying he in response to
temperature along its length. %
W,

2. Terminations: Waterproof, factory assembled, non-heating | iticonnector at one
end and water-tight seal at opposite end.

3. Cable shall be capable of crossing over itself without OVQ'[I

Insulated Jacket: Flame retardant polyolefin.

Ground Braid: Tinned-copper braid. Minimum 70 perce round path and mechanical

ruggedness.

Outer Jacket: Required for all applications:

1.

2.

Maximum
Max&;ower—Oﬁ Exposure Temperature: 185 degrees F.

not present, use a modified polyolefin traviolet inhibitor.

Outer Jacket Markings:

a. Name of manufacturer, tra or other recognized symbol of identification.
b. Catalog number, refere d& er, or model.

c. Month and year of man re, date coding, applicable serial number, batch

For above ground freeze protection of@ligs where fuel oil or aqueous chemicals are
it

number, or equival
d. Agency listing or l.
e. Applicable e tal or area use requirements, such as NEMA 4, Type 4, IP
ratings, and rr:ﬁﬁms (classified) location markings including temperature rating.
f. Anyap le warning/caution statements such as "WARNING: De-energize circuit

er-On Operating Temperature: 150 degrees F.

beforgteMoving cover.
Cable Cove: e tinned copper and polyolefin outer jacket with UV inhibitor.

ical’Characteristics:
to 5 watts/lineal ft. as appropriate for heating performance.
120 volts, single phase, 60 Hz.

A. Basis-of-Design Product: RayClic as manufactured by nVent/RAYCHEM.

B. Provide power connection, splice/tee, and end seal kits compatible with the heating cable to
properly connect and terminate heating cable circuit along specified length of piping.

C. Connection kits shall be rated NEMA 4X to prevent water ingress and corrosion. All
components shall be UV stabilized and shall not require cutting into heating-cable core to
expose bus wires.

D. Certification: c-UL-us Listed.

DEDC, LLC
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2.06 ACCESSORIES

A. Provide Accessories As Indicated or As Required for Complete Installation, Including but Not
Limited To:

NoOahkwN =~

High temperature, glass filament tape for attachment of heating cable to metal piping.
Aluminum self-adhesive tape for attachment of heating cable to plastic piping.
Heat-conductive putty.

Cabile ties.

Silicone end seals and splice kits.

Installation clips.

Thermal Pipe Insulation:

a. Pipes to be thermally insulated in accordance with manufacturer’s wfit

requirements.

b. Thermal Insulation: Flame retardant, closed-cell or fiberglass %ﬁerproof
covering. %

Identification: Provide and install "Electric Heat Traced" war on exterior of pipe

insulation every 10 ft. (3 m) on opposite sides of pipe, and o blices, tees, crosses,
and power connections for entire length of heat traced pi . IRefer to Section 23 05 53.

2.07 CONTROLS

A. Single Circuit Local Digital Controller:

1.
2.

w

D

Basis-of Design Product: Model C910-485 as
Controls self-regulating heating cable via e
controller to provide adjustable maintained te
(-40 to 60 deg C).

Provide one controller for each heat-
Controller to include self-test func

hours. \
Controller Capabilities: Q

ufgctured by nVent/RAYCHEM.
saving, programmable single-circuit
eratures in the range of -40 to 140 deg F

verify heat-tracing integrity at least once every 24
AC

Supply Voltage: 10 .
Enclosure: NEM .
Operating Te Range: -40 to 140 deg F (-40 to 60 deg C).

'é ra
Display: Six-cer, alphanumeric LED.
Control: echanical relay type.
Contrg %ms: On/Off. Proportional Ambient Sensing Control (PASC) for energy
savi‘

g. n 9
Temperature:
(a) Low Alarm: 0 to 180 deg F (-18 to 82 deg C).

~0 Q00 TW

Ground Fault:
(a) Alarm Range: 20 to 100 mA.
(b) Trip Range: 20 to 100 mA.
3) Current:
(a) Low Alarm Range: 3 to 20 A, or off.
4) Autocycle Test: Interval of 1 to 240 minutes or 1 to 240 hours.
h. Temperature Sensor Inputs:
1)  Quantity: Two.
2) Type: 100 ohm, platinum, 3-wire, shielded.
i.  Alarm Outputs:
1) AC Relay: Isolated solid state triac, SPST, 0.75 A maximum, 100 to 277 VAC
nominal.
2) Dry Contact Relay: Pilot duty, 48 V ac/dc, 500mA maximum, 10 V maximum
resistive switching

O (b) High Alarm: 0 to 200 deg F (-18 to 93 deg C).
2)

HEAT TRACING FOR HVAC PIPING DEDC, LLC
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3) Outputs: Normally Open or Normally Closed.
j-  Stored Parameters:
1)  Minimum temperature.
) Maximum temperature.
) Maximum ground fault current.
)  Maximum heater current.
5) Contactor cycle count.
6) Time in use.
k. Alarm Conditions:
Low and High temperature.
Low current.

1)
2)
3) Ground fault alarm and trip. %
4) RTD failure. @
5) Loss of programmed values.
6) EMR failure.
. Communications: O
1) Protocol: Modbus RTU.

2) Topology: Daisy Chain. QQ

3) 26 AWG shielded twisted pair.

1)  One 100-ohm, platinum, 3-wire, s ed RTD for ambient temperature sensing.

(a) Basis-of-Design Product,/&AYCREM; RTD-200.
7. System Approval: Complete heat tr;c sysfem (heating cable, connection kits, and

6. Temperature Sensors \ D
a. For each temperature sensing controlle’q ide’ at least one of the following:

controller) shall be listed by a Natign cognized Testing (NRTL) and marked for
intended use of freeze protectio C piping.
B. Multi-Protocol Communications evice:

1. Provide if required for co i
Metasys protocols.

2. Basis of Design Prg
a. Model Proto 1 5K as manufactured by nVent/RAYCHEM.

PART 3 EXECUTION

gtion with Building Automation System using BACnet or

3.01 EXAMINATION
A. Verify that @d equipment are ready to receive work. Examine surfaces and substrates
to recelve%rl heating cables for compliance with requirements for installation tolerances
and r cogditions affecting performance.
&to installation of heating cable system, verify that all piping that will be heat traced
as passed all hydrostatic/pressure tests and is signed off by plumbing inspector.
nsure surfaces and pipes in contact with electric heating cables are free of burrs and

sharp protrusions.
B. Werify field measurements are as indicated on shop drawings.

o

Verify required power is available, in proper location, and ready for use.

D. Preinstallation Testing:
1. Prior to installation of heating cable on piping, an insulation resistance test shall be
performed by installing contractor to ensure integrity of heating cable as describe in the
installation and maintenance manual.

E. Proceed with installation only after unsatisfactory conditions have been corrected.
3.02 PREPARATION

A. Clean all surfaces prior to installation.

B. Prepare surfaces using the methods recommended by the manufacturer.

DEDC, LLC HEAT TRACING FOR HVAC PIPING
24P231 230533-5
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C. Protect all heating cable ends from moisture ingress until cable is terminated with end seals.
3.03 INSTALLATION

A. Install in accordance with manufacturer's recommendations.

B. Comply with installation requirements of IEEE 515.1 and NFPA 70, Article 427.

C. All heat-tracing components including power connections, splices, tees, and crosses or end
seal, must be installed above grade and protected from abuse or damage. In accordance with
NEC and CEC, electrical connections are not permitted to be installed below grade.

D. In the field, all heating cables shall be meggered with a minimum of 2,500 V DC for self-
regulating cable. The following field megger readings shall be taken on each heating cable:

Heating cable shall be meggered when received at Project site before in jon.

Heating cable shall be meggered after installation, but before insulatig is i lled.

Heating cable shall be meggered after insulation is installed.

Heating cable shall be meggered at final commissioning prior to t@e ergized.

Insulation resistance must exceed 1,000 megohms at 2,500

All results must meet manufacturer’s specifications. @

Install electric heating cables after piping has passed all hy @ic pressure testing and before
insulation is installed.

Install electric heating cables in accordance with IEEm
Install insulation over piping with electric cables in
Install warning tape on piping insulation where pipli

ok wdh =

m

ce with Section 23 07 19.

is equipped with electric heating cables.
Set field-adjustable switches and circuit-bre ip ranges.

Comply with all national and local code irements.

AT T om

Identification:
1. After thermal insulation instz '@ , apply "Electric Heat Traced" warning labels on exterior
& /1) on opposite sides of pipe, and on all splices, tees,

of pipe insulation every 10
crosses, and power ¢ Qﬁm ns for entire length of heat traced piping.
2. Refer to Section 22 0&
3.04 CONNECTIONS
A. Grounding: Refel@tion 26 05 26.
. Equipment Wi fer to Section 26 05 83.

B
C. Electrical G6n ns: Refer to Section 26 05 19.
D

Pipe IngulatiQn shall be provided in accordance with Section 23 07 19 and is required for a
prop. operating heat trace system.
3.05 FIEL &TY CONTROL
A. ection 01 40 00 - Quality Requirements, for additional requirements.
B: rform start-up by factory technician or factory representative as per Owner's requirements.

C. Field Testing and Inspections:
1. Commission system in accordance with installation and operation manual.
2. Inspect for sources of water entry and proper sealing.
3. Inspect weather barrier to confirm that no sharp edges are contacting the trace heating.
4. Test heating cable integrity with megohmmeter at the following intervals:

When received at Project site before installing the cable.

After cable has been installed onto the piping.

After installing the connection kits.

After the installation of thermal insulation onto the piping.

Prior to initial start-up (commissioning).

Insulation resistance must exceed 1,000 megohms at 2,500 V DC.

~0 Qo0 oUW
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5. Test cables for electrical continuity during installation.

6. Testinsulation integrity before energizing.

7. Test cables to verify rating and power input. Energize and measure voltage and current
simultaneously.

8. Measure voltage and current at each unit.

9. Repeat tests for continuity, insulation resistance, and input power after applying thermal
insulation on pipe-mounted cables.

10. All results must meet manufacturer's specifications. Cables will be considered defective if
they do not pass tests and inspections in accordance with manufacturer's testing
requirements.

11. Controls:

a. Verify control parameters are set to the application requirements. 9
b. Verify factory provided digital temperature controller is correctly £opfigfed with the
building automation system.

12. Prepare test and inspection reports. Submit written test report @values measured
on each test for each cable. 6

3.06 CLOSEOUT ACTIVITIES Q
A. See Section 01 78 00 - Closeout Submittals.
B. See Section 01 79 00 - Demonstration and Training, for ional requirements.

C. Demonstrate operation of controls.
3.07 PROTECTION

A. Protect installed heating cables, including n ting leads, from damage and moisture ingress
during construction.

Remove and replace damaged heat-i\P| bles.

B.
C. Protect installed products from da

DEDC, LLC

24P231
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SECTION 23 05 48
VIBRATION AND SEISMIC CONTROLS FOR HVAC

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Vibration isolation requirements.
B. Vibration-isolated equipment support bases.
C. Inertia bases.
D. Vibration isolators.
1.02 RELATED REQUIREMENTS

A. Section 03 30 00 - Cast-in-Place Concrete. @%
1.03 ADMINISTRATIVE REQUIREMENTS @

A.  Coordination:
1. Coordinate selection and arrangement of vibration isolatiog.a @ seismic control
components with the actual equipment to be installed. Q

2. Coordinate the work with other trades to provide addjit§aNgyaming and materials required
for installation.
3. Coordinate compatibility of support and attachrr\@

the installed locations.
4. Notify DEDC, LLC of any conflicts with or derns from Contract Documents. Obtain
direction before proceeding with work. O

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrativ %ments for submittal procedures.

B. Product Data: Provide schedule - n isolator type with location and load on each.

C. Shop Drawings: Indicate inertja=Ra®eg’and locate vibration isolators, with static and dynamic
load on each. Indicate seis @.

trol measures.
1.05 QUALITY ASSURANCE
A. Comply with applicable b g code.

PART 2 PRODUCTS
2.01 VIBRATION ISO
A. Designa

onents with mounting surfaces at

EQUIREMENTS

vibration isolation systems to reduce vibration transmission to supporting
vibration-producing HVAC equipment and/or HVAC connections to vibration-

structuge fr
isolay%qui ment.
B. y With applicable general recommendations of ASHRAE (HVACA), where not in conflict

er specified requirements:
%neral Requirements:
1.  Select vibration isolators to provide required static deflection.

2. Select vibration isolators for uniform deflection based on distributed operating weight of
actual installed equipment.

D. Equipment Isolation: As indicated on drawings.
E. Piping Isolation:
1. Provide vibration isolators for piping supports:

F. Thrust Restraint Applications:
1.  Use thrust restraints to resist horizontal motion due to thrust for fan heads, suspended
fans, and base-mounted and suspended air handling equipment operating at 2.0 inches
wg or greater total static pressure.

DEDC, LLC VIBRATION AND SEISMIC CONTROLS FOR HVAC
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2.02 MANUFACTURERS
A. Isolation Technology, Inc: www.isolationtech.com.
B. Kinetics Noise Control, Inc: www.kineticsnoise.com.
C. Mason Industries: www.mason-ind.com.

2.03 VIBRATION-ISOLATED EQUIPMENT SUPPORT BASES

A. Manufacturers:

1.  Vibration-Isolated Equipment Support Bases:
a. Kinetics Noise Control, Inc: www.kineticsnoise.com/#sle.
b. Mason Industries: www.mason-ind.com/#sle.
c. Vibration Eliminator Company, Inc: www.veco-nyc.com/#sle. %
d. Substitutions: See Section 01 60 00 - Product Requirements.

2.  Source Limitations: Furnish vibration-isolated equipment support pas d associated

%h

components and accessories produced by the same manufactur vibration
isolators and obtained from a single supplier.
B. Vibration-Isolated Structural Steel Bases:
1. Description: Engineered structural steel frames with i mounting provisions for
vibration isolators, sized and configured for mountin giipment.
C. Vibration-Isolated Concrete Inertia Bases:
th integral mounting provisions for

vibration isolators, sized and configured for

1. Description: Concrete-filled engineered steel
ting of equipment.

2. Minimum Base Depth: 6 inches.

3.  Minimum Base Mass (Including Concr@ .5 times weight of supported equipment.

4. Concrete Reinforcement: Welded or % inforcing bars running both ways in a single
layer.

5. Concrete: Filled on site with permj 3000 psi concrete in accordance with Section 03
30 00.

2.04 ACOUSTICAL AND VIBRATIOA ORS
A. Manufacturers: \
1. Acoustical and Viblsolators:

a. HoldRite rand of Reliance Worldwide Corporation: www.holdrite.com/#sle.
b. Vibras %www.vibrasystems.com

c. Ne w.newport.com

d. Séifuons: See Section 01 60 00 - Product Requirements.

B. Genergl ReMuirements:
1. oustical Isolation System: Through-stud isolators, pipe clamps, riser clamp pads,
edprene and felt lining material and associated support brackets.

BASES

ctural Bases:

1. Construction: Welded structural steel with gusseted brackets, to support equipment and
motor, with motor slide rails.

2. Design: Sufficiently rigid to prevent misalignment or undue stress on machine, and to
transmit design loads to isolators and snubbers.

B. Concrete Inertia Bases:
1. Construction: Structural steel channel perimeter frame, with gusseted brackets and
anchor bolts, reinforcing; concrete filled.
2.  Mass: Minimum of 1.5 times weight of isolated equipment.
Connecting Point: Reinforced to connect isolators and snubbers to base.
4. Concrete: Minimum 3000 psi concrete.

2.05 INE

w
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2.06 VIBRATION ISOLATORS
A. Restrained Open Spring Isolators:

1.

P

Springs: Minimum horizontal stiffness equal to 75 percent vertical stiffness, with working
deflection between 0.3 and 0.6 of maximum deflection. Color code springs for load
carrying capacity.

Spring Mounts: Provide with leveling devices, minimum 0.25 inch thick neoprene sound
pads, and zinc chromate plated hardware.

Sound Pads: Size for minimum deflection of 0.05 inch; meet requirements for neoprene
pad isolators.

Restraint: Provide heavy mounting frame and limit stops.

For Exterior and Humid Areas: Hot dipped galvanized housings and neo% coated

B. Spring Hangers:

1.

springs. @

Springs: Minimum horizontal stiffness equal to 75 percent vertic fess, with working
deflection between 0.3 and 0.6 of maximum deflection. Colo rings for load
carrying capacity.

2.  Housings: Incorporate neoprene isolation pad meeting rements for neoprene pad
isolators. Q
3. Misalignment: Capable of 20 degree hanger rod '%ent.
4. For Exterior and Humid Areas: Hot dipped galv% usings and neoprene coated
springs.
C. Neoprene Pad Isolators: Q

1.

2

Rubber or neoprene waffle pads.
a. Hardness: 30 durometer.

b. Thickness: Minimum 1/2 incb%
c. Maximum Loading: 50 psj \
d. Rib Height: Maximum @we width.

. Configuration: Single la
PART 3 EXECUTION ©

3.01 EXAMINATION @
A. Verify that field m ements are as shown on the drawings.

B. Verify that moup
components 3

C. Verify thatCopd
3.02 INSTAL

LAMIO
A. In‘&ducts in accordance with manufacturer's instructions.

B.

egeNr
'Qﬁaces are ready to receive vibration isolation and/or seismic control
sOciated attachments.

Ons are satisfactory for installation prior to starting work.

anchors and fasteners in accordance with ICC Evaluation Services, LLC (ICC-ES)
ation report conditions of use where applicable.

C. %ecure fasteners according to manufacturer's recommended torque settings.

D. Install flexible piping connections to provide sufficient slack for vibration isolation and/or seismic
relative displacements as indicated or as required.

E. Vibration Isolation Systems:

1.

2.

3.

4.

DEDC, LLC
24P231

Vibration-Isolated Equipment Support Bases:
a. Provide specified minimum clearance beneath base.

Clean debris from beneath vibration-isolated equipment that could cause short-circuiting
of isolation.

Use elastomeric grommets for attachments where required to prevent short-circuiting of
isolation.

Adjust isolators to be free of isolation short circuits during normal operation.
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5. Do not overtighten fasteners such that resilient material isolator pads are compressed
beyond manufacturer's maximum recommended deflection.
3.03 INSTALLATION - GENERAL

A. Provide seismic snubbers for all equipment, piping, and ductwork mounted on isolators. Each
inertia base shall have minimum of four seismic snubbers located close to isolators. Snub
equipment designated for post-disaster use to 0.05 inch maximum clearance. Other snubbers
shall have clearance between 0.15 inch and 0.25 inch.

3.04 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements, for additional requirements.
B. Inspect vibration isolation and/or seismic control components for damage and%ts.
C. Vibration Isolation Systems:

1 Verify isolator static deflections.
2. Verify vibration isolation performance during normal operation; in%a e sources of
isolation short circuits.

D. Correct deficiencies and replace damaged or defective vibrati n and/or seismic control
components.

3.05 SCHEDULE 0@

A. Equipment Isolation Schedule.
END OF SECTIQ

@O

Q?\O
X

N4
&

O
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SECTION 23 05 53
IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Nameplates.
B. Tags.
C. Pipe markers.
1.02 REFERENCE STANDARDS
A. ASME A13.1 - Scheme for the Identification of Piping Systems; 2007. %
1.03 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal pro
B. List: Submit list of wording, symbols, letter size, and color codingm nical identification.

C. Chart and Schedule: Submit valve chart and schedule, incIudiq ag number, location,

function, and valve manufacturer's name and model number.
D. Product Data: Provide manufacturers catalog literature f roduct required.
E. Manufacturer's Installation Instructions: Indicate spegial dures, and installation.
F. Project Record Documents: Record actual IocatiQ ged valves.
PART 2 PRODUCTS

2.01 IDENTIFICATION APPLICATIONS

Control Panels: Nameplates. %

Heat Transfer Equipment: Namep \

Major Control Components: ‘

Piping: Tags. 6

Pumps: Nameplates. \

Tanks: Nameplates.

Valves: Tags andtacks where located above lay-in ceiling.
H. Water Treatm wices: Nameplates.

2.02 MANUFACT
A. Brady ZorpOsation: www.bradycorp.com.

®@mMmooOm>»

B. Cha America, Inc: www.Champion-America.com.

.. %e Identification Products: www.seton.com/aec.
%stitutions: See Section 01 60 00 - Product Requirements.
2.03 NAMEPLATES

A. Description: Laminated three-layer plastic with engraved letters.
1. Letter Color: White.
2. Letter Height: 1/4 inch.
3. Background Color: Black.

2.04 TAGS

A. Plastic Tags: Laminated three-layer plastic with engraved black letters on light contrasting
background color. Tag size minimum 1-1/2 inch diameter.

B. Metal Tags: Brass with stamped letters; tag size minimum 1-1/2 inch diameter with smooth
edges.

IDENTIFICATION FOR HVAC PIPING AND
EQUIPMENT
24P231 230553-1
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C. Valve Tag Chart: Typewritten letter size list in anodized aluminum frame.
2.05 PIPE MARKERS
A. Color: Comply with ASME A13.1.

B. Plastic Pipe Markers: Factory fabricated, flexible, semi- rigid plastic, preformed to fit around
pipe or pipe covering; minimum information indicating flow direction arrow and identification of
fluid being conveyed.

PART 3 EXECUTION
3.01 PREPARATION
A. Degrease and clean surfaces to receive adhesive for identification materials.
3.02 INSTALLATION
A. Install nameplates with corrosive-resistant mechanical fasteners, or ad%@pply with
sufficient adhesive to ensure permanent adhesion and seal with clear !
B. Install tags with corrosion resistant chain. Q
C. Install plastic pipe markers in accordance with manufacturer'sq ns

D. Install underground plastic pipe markers 6 to 8 inches beloym§inl§hed grade, directly above
buried pipe.
Identify air handling units, pumps, heat transfer equip@: nks, and water treatment devices
with plastic nameplates. Small devices, such as Qe ps, may be identified with tags.

Identify control panels and major control compone

m

outside panels with plastic nameplates.
Identify thermostats relating to terminal boxds alves with nameplates.
Identify valves in main and branch pipi gs.

—Toem

Locate ceiling tacks to locate valve \ pers above lay-in panel ceilings. Locate in corner
of panel closest to equipment.

OF SECTION
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SECTION 23 05 93
TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Testing, adjustment, and balancing of hydronic systems.
B. Measurement of final operating condition of HVAC systems.
C. Commissioning activities.
1.02 RELATED REQUIREMENTS
A. Section 01 40 00 - Quality Requirements: Employment of testing agency and %ent for

services.
B. Section 01 91 13 - General Commissioning Requirements: Commissigp irements that
apply to all types of work.
C. Section 23 08 00 - Commissioning of HVAC. O
1.03 REFERENCE STANDARDS Q
A. ASHRAE Std 111 - Measurement, Testing, Adjusting, an ing of Building HVAC

Systems; 2015, Eighth Edition.

Systems; 2008.
B. NEBB (TAB) - Procedural Standards for Testing @nd Balancing of Environmental
C. SMACNA (TAB) - HVAC Systems Testing, Adiustingéand Balancing; 2002.
1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative ments, for submittal procedures.

B. TAB Plan: Submit a written plan ineieg the testing, adjusting, and balancing standard to be
followed and the specific approac pach system and component.

1. Submit to DEDC, LLC.

2. Include at least the fol n the plan:

a. Listof all air fl r flow, sound level, system capacity and efficiency
measurements e performed and a description of specific test procedures,
parame formulas to be used.

b. Copya d checkout sheets and logs to be used, listing each piece of equipment to

be t djusted and balanced with the data cells to be gathered for each.

&Fin | test report forms to be used.

. NExpected problems and solutions, etc.

@ Details of how TOTAL flow will be determined; for example:

- ; 1) Air: Sum of terminal flows via control system calibrated readings or via hood
readings of all terminals, supply (SA) and return air (RA) pitot traverse, SA or RA
flow stations.

2) Water: Pump curves, circuit setter, flow station, ultrasonic, etc.

g. Confirmation of understanding of the outside air ventilation criteria under all
conditions.

h. Method of verifying and setting minimum outside air flow rate will be verified and set
and for what level (total building, zone, etc.).

i.  Procedures for formal deficiency reports, including scope, frequency and distribution.
C. Final Report: Indicate deficiencies in systems that would prevent proper testing, adjusting, and
balancing of systems and equipment to achieve specified performance.
1. Revise TAB plan to reflect actual procedures and submit as part of final report.

TESTING, ADJUSTING, AND BALANCING FOR
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2. Submit draft copies of report for review prior to final acceptance of Project. Provide final
copies for DEDC, LLC and for inclusion in operating and maintenance manuals.

3. Include actual instrument list, with manufacturer name, serial number, and date of
calibration.

4. Form of Test Reports: Where the TAB standard being followed recommends a report
format use that; otherwise, follow ASHRAE Std 111.

5.  Units of Measure: Report data in both I-P (inch-pound) and SI (metric) units.

6. Include the following on the title page of each report:

Name of Testing, Adjusting, and Balancing Agency.

Address of Testing, Adjusting, and Balancing Agency.

Telephone number of Testing, Adjusting, and Balancing Agency. %

Project name.

Project location.

Project Engineer.

. Project Contractor.

. Report date. O
PART 2 PRODUCTS - NOT USED Q
PART 3 EXECUTION Q~

3.01 GENERAL REQUIREMENTS 2
A. TAB contractor shall review all of the drawings wiog igf attention to the controls drawings as

S@ ™0 a0 oD

there is additional instruction on the drawings an uence of operation as to how balancing
shall be performed and what information the gentrolcontractor is required to obtain.

B. TAB contractor shall perform ductwork le stsjprior to installation of ceiling. TAB contractor
shall schedule this work thru the mechagai tractor.

1. SMACNA (TAB).

D. Begin work after completion s to be tested, adjusted, or balanced and complete work
prior to Substantial Complex e project.

E. Where HVAC systems mponents interface with life safety systems, including fire and

smoke detection, aIEF, control, coordinate scheduling and testing and inspection

C. Perform total system balance in ac:: with one of the following:

procedures with t orities having jurisdiction.
F. TAB Agency 0@ tions:

1. Com@ pgCializing in the testing, adjusting, and balancing of systems specified in this
secti
2. rtifie® by one of the following:

a.\, TABB, The Testing, Adjusting, and Balancing Bureau of National Energy
Management Institute: www.tabbcertified.org/#sle.

G. upervisor and Technician Qualifications: Certified by same organization as TAB agency.
3.02 NATION

A. Verify that systems are complete and operable before commencing work. Ensure the following
conditions:

Systems are started and operating in a safe and normal condition.

Temperature control systems are installed complete and operable.

Proper thermal overload protection is in place for electrical equipment.

Hydronic systems are flushed, filled, and vented.

Pumps are rotating correctly.

Proper strainer baskets are clean and in place.

Service and balance valves are open.

Nooh~wWN =
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B. Submit field reports. Report defects and deficiencies that will or could prevent proper system
balance.

C. Beginning of work means acceptance of existing conditions.
3.03 PREPARATION

A. Hold a pre-balancing meeting at least one week prior to starting TAB work.
1. Require attendance by all installers whose work will be tested, adjusted, or balanced.

B. Provide instruments required for testing, adjusting, and balancing operations. Make
instruments available to DEDC, LLC to facilitate spot checks during testing.

3.04 ADJUSTMENT TOLERANCES

A. Hydronic Systems: Adjust to within plus or minus 10 percent of design. %
3.05 RECORDING AND ADJUSTING @

A. Ensure recorded data represents actual measured or observed condit%

B. Permanently mark settings of valves, dampers, and other adjustm
to be restored. Set and lock memory stops. Q

es allowing settings

en disrupted or that such

C. After adjustment, take measurements to verify balance has
disruption has been rectified. @

D. Leave systems in proper working order, replacing belf gu , closing access doors, closing
doors to electrical switch boxes, and restoring ther, o specified settings.

3.06 WATER SYSTEM PROCEDURE
A. Adjust water systems to provide required or flegs

quantities.

B. Use calibrated Venturi tubes, orifices, or o
determine flow rates for system balan\
C

etered fittings and pressure gauges to
re flow metering devices are not installed, base
ss various heat transfer elements in the system.

flow balance on temperature differ

C. Adjust systems to provide specj '@ssure drops and flows through heat transfer elements
prior to thermal testing. Perfi lancing by measurement of temperature differential in
conjunction with air balangj

D. Effect system balance »0@ tomatic control valves fully open to heat transfer elements.

E. Effect adjustment ter distribution systems by means of balancing cocks, valves, and
fittings. Do not ce or shut-off valves for balancing unless indexed for balance point.

3.07 COMMISSIONI
A. See Secti 1 13 - General Commissioning Requirements and 23 08 00 for additional
n

requirgme
B. Pe rerequisites prior to starting commissioning activities.
C. F Prefunctional Checklists for:
Air side systems.
. Water side systems.

D. Furnish to the Commissioning Authority, upon request, any data gathered but not shown in the
final TAB report.

E. Re-check a random sample equivalent to 10 percent of the final TAB report data as directed by

Commissioning Authority.

1. Original TAB agency shall execute the re-checks, witnessed by the Commissioning
Authority.

2. Use the same test instruments as used in the original TAB work.

3.  Failure of more than 10 percent of the re-checked items of a given system shall result in
the rejection of the system TAB report; rebalance the system, provide a new system TAB
report, and repeat random re-checks.
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4.

For purposes of re-check, failure is defined as follows:

a. Air Flow of Supply and Return: Deviation of more than 10 percent of instrument
reading.

b. Minimum Outside Air Flow: Deviation of more than 20 percent of instrument reading;
for inlet vane or VFD OSA compensation system using linear proportional control,
deviation of more than 30 percent at intermediate supply flow.

c. Temperatures: Deviation of more than one degree F.

d. Air and Water Pressures: Deviation of more than 10 percent of full scale of test
instrument reading.

e. Sound Pressures: Deviation of more than 3 decibels, with consideration for

variations in background noise.
For purposes of re-check, a whole system is defined as one in which i %ies will
have little or no impact on connected systems; for example, the air digtripu system
served by one air handler or the hydronic chilled water supply sy ed by a chiller
or the condenser water system. %

F. In the presence of the Commissioning Authority, verify that:

1.

Final settings of all valves, splitters, dampers and other QQt devices have been
i

permanently marked.

2. The air system is being controlled to the lowest pos@sw ¢ pressure while still meeting
design loads, less diversity; this shall include a revi TAB methods, established
control setpoints, and physical verification of st gne leg from fan to diffuser having all
balancing dampers wide open and that duri | cooling of all terminal units taking off
downstream of the static pressure sensor, theSsgrminal unit on the critical leg has its
damper 90 percent or more open. ( 9

3. The water system is being controlle owest possible pressure while still meeting
design loads, less diversity; this s@ude a review of TAB methods, established
control setpoints, and physical ye¥fidgtion of at least one leg from the pump to the coil
having all balancing valves 4@ p&n and that during full cooling the cooling coil valve of
that leg is 90 percent or n.

3.08 SCOPE @
A. Test, adjust, and balan \ilowing:

1.  HVAC Pumps.

2.  Air Cooled Chillers.

3.09 MINIMUM DATA EPORTED
A. Electric M
1. Man
2. del/Frame

3. HP.
dhase, voltage, amperage; nameplate, actual, no load.

PM.
Service factor.
Sheave Make/Size/Bore.

B. V-Belt Drives:

1

2
3
4.
5.
6
P
1

Identification/location.

Required driven RPM.

Driven sheave, diameter and RPM.

Belt, size and quantity.

Motor sheave diameter and RPM.

Center to center distance, maximum, minimum, and actual.

umps:

Identification/number.
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10.

Manufacturer.
Size/model.
Impeller.
Service.

Design flow rate, pressure drop, BHP.

Actual flow rate, pressure drop, BHP.
Discharge pressure.

Suction pressure.

Total operating head pressure.

D. Chillers:

©CReNOOR LN~

DEDC, LLC
24P231

Identification/number.
Manufacturer.
Capacity.

Model number.

Serial number.

CHILLER REPLACEMENT
OMB/DFM#MC1002000958

9
&

Evaporator leaving water temperature, design and actu

Evaporator entering water temperature, design and actual2

Evaporator pressure drop, design and actual.
Evaporator water flow rate, design and actual.
Condenser entering water temperature, design @t al.

Condenser pressure drop, design and actan
ual

Condenser water flow rate, design and act
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SECTION 23 07 16
HVAC EQUIPMENT INSULATION

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Equipment insulation.
B. Jacketing and accessories.
1.02 REFERENCE STANDARDS
A. ASTM A666/A666M - Standard Specification for Annealed or Cold-Worked Austenitic Stainless
Steel Sheet, Strip, Plate, and Flat Bar; 2024.
B. ASTM C177 - Standard Test Method for Steady-State Heat Flux Measure %1 Thermal
Transmission Properties by Means of the Guarded-Hot-Plate Apparatus;

C. ASTM C449 - Standard Specification for Mineral Fiber Hydraulic-Setti rmal Insulating and
Finishing Cement; 2007 (Reapproved 2013).
D. ASTM C518 - Standard Test Method for Steady-State Therm Ission Properties by

Means of the Heat Flow Meter Apparatus; 2010.

E. ASTM C533 - Standard Specification for Calcium Silica @mnd Pipe Thermal Insulation;
2013. . )

F. ASTM E84 - Standard Test Method for Surface B
2026.

G. UL 723 - Standard for Test for Surface Burnjfig &haracteristics of Building Materials; Current
Edition, Including All Revisions.

1.03 SUBMITTALS
A. See Section 01 30 00 - Administr.

VE
B. Product Data: Provide produ ion, thermal characteristics, list of materials and
thickness for equipment sc )
1.04 QUALITY ASSURANCE %

A. Manufacturer Qualifigatio Company specializing in manufacturing the products specified in

aracteristics of Building Materials;

Bquirements, for submittal procedures.

this section with s than three years of documented experience.

1.05 DELIVERY, STO ,SAND HANDLING
A. Accept maj€ri site in original factory packaging, labeled with manufacturer's identification,
including uct density and thickness.

B. Prot insulation from weather and construction traffic, dirt, water, chemical, and mechanical

d eNoy storing in original wrapping.
PART 2 @lCTS

2.01 ATORY REQUIREMENTS

A. urface Burning Characteristics: Flame spread index/Smoke developed index of 25/50,
maximum, when tested in accordance with ASTM E84, UL 723, ASTM E84, or UL 723.

2.02 HYDROUS CALCIUM SILICATE

A. Manufacturer:
1. Johns Manwville Corporation: www.jm.com.
2. General Isulation; www.generalinsulation.com
3. Ritemore; www.ritemore.com

Substitutions: See Section 01 60 00 - Product Requirements.
C. Insulation: ASTM C533; rigid molded, asbestos free, gold color.

w
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1.  KValue: 0.40 at 300 degrees F, when tested in accordance with ASTM C177 or ASTM
C518.

2. Maximum Service Temperature: 1,200 degrees F.

3. Density: 15 pcf.

D. Tie Wire: 0.048 inches stainless steel with twisted ends on maximum 12 inch centers.
E. Insulating Cement: ASTM C449.
2.03 JACKETING AND ACCESSORIES

A. Stainless Steel Jacket: ASTM A666/A666M, Type 304 stainless steel.
1. Thickness: 0.010 inch.
2. Finish: Smooth.

3. Metal Jacket Bands: 3/8 inch wide; 0.010 inch thick stainless steel. @
PART 3 EXECUTION @
3.01 INSTALLATION @

A. Install in accordance with manufacturer's instructions. Q

B. Exposed Equipment: Locate insulation and cover seams in Ie@/iSl le locations.

C. Exterior Applications:

1. Provide vapor barrier jacket or finish with glass r@%nforced vapor barrier cement.

2. Cover with aluminum or stainless steel.
D. Cover glass fiber insulation with metal mesh and @1 with heavy coat of insulating cement.
E. Nameplates and ASME Stamps: Bevel and@ns ation around; do not insulate over.

F. Equipment Requiring Access for Mainten
be easily removed and replaced witho

@Q%
OQ~

%
A

O

pair, or Cleaning: Install insulation so it can

ECTION
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SECTION 23 07 19
HVAC PIPING INSULATION

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Piping insulation.
B. Flexible removable and reusable blanket insulation.
C. Jacketing and accessories.
D. Engineered wall outlet seals and refrigerant piping insulation protection.
1.02 RELATED REQUIREMENTS %
A. Section 23 21 13 - Hydronic Piping: Placement of hangers and hanger in%
1.03 REFERENCE STANDARDS %
T

A. ASTM C177 - Standard Test Method for Steady-State Heat Flux M@ ents and Thermal
Transmission Properties by Means of the Guarded-Hot-Plate A:g ; 2013.

B. ASTM C534/C534M - Standard Specification for Preformed le Elastomeric Cellular
Thermal Insulation in Sheet and Tubular Form; 2014.

C. ASTM C547 - Standard Specification for Mineral Fibem sulation; 2015.

D. ASTM C795 - Standard Specification for Thermal ion for Use in Contact with Austenitic
Stainless Steel; 2008 (Reapproved 2013).

E. ASTM E84 - Standard Test Method for Surf@wrnmg Characteristics of Building Materials;
2026.

F. ASTM E96/E96M - Standard Test Me @ Water Vapor Transmission of Materials; 2014.

G. ASTM E283 - Standard Test Meth termining the Rate of Air Leakage Through Exterior
Windows, Curtain Walls, and Do er Specified Pressure Differences Across the
Specimen; 2004 (Reapprove

H. ASTM E331 - Standard T
Doors, and Curtain Wal

I.  ASTM E2178 - Stapegrd

J. UL 723 - Standa o,,
Edition, Includ All Revisions.

d for Water Penetration of Exterior Windows, Skylights,
iform Static Air Pressure Difference; 2000 (Reapproved 2009).

t Method for Air Permeance of Building Materials; 2013.

1.04 SUBM|TTAL5Q
A. See Sgrtion®1 30 00 - Administrative Requirements for submittal procedures.

B. PrgductQata: Provide product description, thermal characteristics, list of materials and
t ss for each service, and locations.

ASSURANCE

1.05 %‘%
A. anufacturer Qualifications: Company specializing in manufacturing the Products specified in
this section with not less than three years of documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Accept materials on site, labeled with manufacturer's identification, product density, and
thickness.

1.07 FIELD CONDITIONS
A. Maintain ambient conditions required by manufacturers of each product.

B. Maintain temperature before, during, and after installation for minimum of 24 hours.

DEDC, LLC HVAC PIPING INSULATION
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PART 2 PRODUCTS
2.01 REGULATORY REQUIREMENTS

A. Surface Burning Characteristics: Flame spread index/Smoke developed index of 25/50,
maximum, when tested in accordance with ASTM E84, UL 723, ASTM E84, or UL 723.

2.02 GLASS FIBER, RIGID

A. Manufacturers:
1.  CertainTeed Corporation: www.certainteed.com.
2. Knauf Insulation: www.knaufinsulation.com.
3.  Owens Corning Corporation; VaporWick Pipe Insulation: www.ocbuildingspec.com/#sle.
4. Owens Corning Corp: www.owenscorning.com.

B. Insulation: ASTM C547and ASTM C795; rigid molded, noncombustible.
1. KValue: ASTM C177, 0.24 at 75 degrees F.
2. Maximum Service Temperature: 850 degrees F. @
3.  Maximum Moisture Absorption: 0.2 percent by volume.

C. Insulation: ASTM C547and ASTM C795; semi-rigid, noncombsSy nd grain adhered to

jacket.
1. Maximum Service Temperature: 650 degrees F.
2. Maximum Moisture Absorption: 0.2 percent by vol

D. Vapor Barrier Jacket: White kraft paper with glass# n, bonded to aluminized film;
moisture vapor transmission when tested in acco ce with ASTM E96/E96M of 0.02 perm-

inches.
2.03 FLEXIBLE ELASTOMERIC CELLULAR INS L@%

A. Manufacturers:
1. Aeroflex USA, Inc: www.aeroflext
2. Armacell LLC: www.armacs
3.  K-Flex USA LLC: www.k#E >
4. Substitutions: See Seglidg 60 00 - Product Requirements.

B. Insulation: Preformed fl lastomeric cellular rubber insulation complying with ASTM
C534/C534M Grade 1; u olded tubular material wherever possible.
1. Minimum Se Temperature: Minus 40 degrees F.
2.  Maximum e [emperature: 180 degrees F.

3. Conne;t' aterproof vapor barrier adhesive.

om/#sle.

2.04 JACKETING

A. PVC Rastic.
1. Magufacturers:

Q Johns Manville Corporation: www.jm.com.

. Armacell LLC[<>]: www.armacell.us.
c. K-Flex USA LLC[<>]: www.kflexusa.com.
d. Substitutions: See Section 01 60 00 - Product Requirements.

2. Jacket: One piece molded type fitting covers and sheet material, off-white color.
a. Minimum Service Temperature: 0 degrees F.
b. Maximum Service Temperature: 150 degrees F.
c. Moisture Vapor Permeability: 0.002 perm inch, maximum, when tested in
accordance with ASTM E96/E96M.

d. Thickness: 10 mil, 0.010 inch.
e. Connections: Brush on welding adhesive.

B. Canvas Jacket: UL listed 6 0z/sq yd plain weave cotton fabric treated with dilute fire-retardant
lagging adhesive.
1. Lagging Adhesive: Compatible with insulation.
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2.05 ENGINEERED WALL OUTLET SEALS AND PIPING INSULATION PROTECTION

A.

Pipe Penetration Wall Seal: Seals HVAC piping wall penetrations with compression gasket wall
mounted rigid plastic outlet cover.

1. Wall Outlet Size, Stucco and Masonry Applications: 7-1/2 inch wide by 10 inch high.

a. Elastomeric Sleeve Diameter: 1-11/16 inch.

Outlet Cover Color: Gray.

Water Penetration: Comply with ASTM E331.

Air Leakage: Comply with ASTM E283.

Air Permeance: Comply with ASTM E2178.

arwbd

PART 3 EXECUTION
3.01 EXAMINATION

A

B.

Test piping for design pressure, liquid tightness, and continuity prior to a @nsulation
materials. 6

Verify that surfaces are clean and dry, with foreign material remov@

3.02 INSTALLATION

A.
B.
C.

J.

Install in accordance with manufacturer's instructions. Q

Exposed Piping: Locate insulation and cover seams in : VviSible locations.

Insulated Pipes Conveying Fluids Below Ambient T ergture:
1. Insulate entire system, including fittings, valQn ns, flanges, strainers, flexible

connections, pump bodies, and expansion joirkg.

w Ambient Temperature:

i€d or field-applied; secure with self-sealing
sure-sensitive adhesive. Secure with outward
rrier mastic.

clinch expanding staples and yeg
2. Insulate fittings, joints, and with molded insulation of like material and thickness as

adjacent pipe. Finish wj loth and vapor barrier adhesive or PVC fitting covers.
Inserts and Shields: \

1 Application: Pipin% ches diameter or larger.

2. Shields: Galvagize el between pipe hangers or pipe hanger rolls and inserts.

3. Insert locati ween support shield and piping and under the finish jacket.

4. InsertCo ion: Minimum 6 inches long, of same thickness and contour as adjoining

Glass Fiber Insulated Pipes Conveying Fluids
1. Provide vapor barrier jackets, factory
longitudinal laps and butt strips wi

insulatj be factory fabricated.
Continue Qation through walls, sleeves, pipe hangers, and other pipe penetrations. Finish
at SWS, otrusions, and interruptions. At fire separations, see Section 07 84 00.
X

Pipa sed in Mechanical Equipment Rooms or Finished Spaces (less than 10 feet above
fi @ d floor): Finish with PVC jacket and fitting covers.

grior Applications Above Grade: Provide vapor barrier jacket. Insulate fittings, joints, and
valves with insulation of like material and thickness as adjoining pipe, and finish with glass
mesh reinforced vapor barrier cement. Cover with aluminum jacket with seams located on

bottom side of horizontal piping. Provide two coats of UV resistant finish for flexible elastomeric
cellular insulation without jacketing.

Piping Below Grade: Provide Sand with a k-Value of 0.20-0.26 wrapped in 4-6 mil HDPE
sheeting and seel open ends as necessary to keep sand dry. Refer to detail on drawings.

Heat Traced Piping: Insulate fittings, joints, and valves with insulation of like material,
thickness, and finish as adjoining pipe. Size large enough to enclose pipe and heat tracer.
Cover with aluminum jacket with seams located on bottom side of horizontal piping.

3.03 SCHEDULE

A.

Cooling Systems:

DEDC, LLC HVAC PIPING INSULATION

24P231

230719-3


bkrinsky
Text Box
NOT FOR BIDDING PURPOSES 

https://0.20-0.26

CHILLER REPLACEMENT O'NEILL BUILDING
OMB/DFM# MC1002000958 MAY 2026

1. Chilled Water: 2" Glass Fiber with PVC fitting covers

B. Other Systems:
1.  Piping Exposed to Freezing with Heat Tracing: 2" glass fiber with aluminum jacketing

END OF SECTION
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SECTION 23 08 00
COMMISSIONING OF HVAC

PART 1 GENERAL
1.01 SUMMARY

A.

B.

See Section 01 91 13 - General Commissioning Requirements for overall objectives; comply
with the requirements of Section 01 91 13.

This section covers the Contractor's responsibilities for commissioning; each subcontractor or
installer responsible for the installation of a particular system or equipment item to be
commissioned is responsible for the commissioning activities relating to that system or
equipment item.

The following HVAC equipment is to be commissioned, including commis%@tivities for
the following specific items:
1 Control system. @

Chiller.

2.

3. Piping systems and equipment.

4. Other equipment and systems explicitly identified elsew}Qin Contract Documents as
requiring commissioning.

1.02 RELATED REQUIREMENTS

A.

B.

C.

D.

E

A

. Section 23 09 59 - BAS Syst@
1.03 REFERENCE STANDARDS \

A.

Section 01 78 00 - Closeout Submittals: Scope a Qures for operation and maintenance
manuals and project record documents.

Section 01 79 00 - Demonstration and Trainpf@: ,Scope and procedures for State of Delaware
OMB - Division of Facilities Management onglel training.

Section 01 91 13 - General Commissio quirements: Commissioning requirements that
apply to all types of work.

Section 23 09 50 - Building Auto System (BAS) General
m

issioning

ASHRAE Guideline 1.1 - HVAC Commissioning Process; 2007

being comnpis . Detailed written plan indicating the procedures to be followed to test,
checkout just the control system prior to full system Functional Testing; include at least

the folléwing¥or each type of equipment controlled:
1 tem name.

1.04 SUBMITTALS %
. Contractor sh@d refunctional Checklists and Functional Test Procedures for systems
a

ist of devices.
tep-by-step procedures for testing each controller after installation, including:
Process of verifying proper hardware and wiring installation.
Process of downloading programs to local controllers and verifying that they are
addressed correctly.
c. Process of performing operational checks of each controlled component.
d. Plan and process for calibrating valve and damper actuators and all sensors.
e. Description of the expected field adjustments for transmitters, controllers and control
actuators should control responses fall outside of expected values.

4. Copy of proposed log and field checkout sheets to be used to document the process;
include space for initial and final read values during calibration of each point and space to
specifically indicate when a sensor or controller has “passed” and is operating within the
contract parameters.

5.  Description of the instrumentation required for testing.

DEDC, LLC COMMISSIONING OF HVAC
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6. Indicate what tests on what systems should be completed prior to TAB using the control
system for TAB work. Coordinate with the Commissioning Authority and TAB contractor
for this determination.

Startup Reports, Prefunctional Checklists, and Trend Logs: Submit for approval of
Commissioning Authority.

HVAC Control System O&M Manual Requirements. Submit as required in section 23 09 59.

Project Record Documents: See Section 01 78 00 for additional requirements.

1. Submit updated version of control system documentation, for inclusion with operation and
maintenance data.

2. Show actual locations of all static and differential pressure sensors (air, water and building
pressure) and air-flow stations on project record drawings. %

Draft Training Plan: In addition to requirements specified in Section 01 7@ ude:
1. Follow the recommendations of ASHRAE Guideline 1.1.
2. Control system manufacturer's recommended training.

3. Demonstration and instruction on function and overrides of aal packaged controls
not controlled by the HVAC control system. Q

Training Manuals: See Section 01 79 00 for additional re nts.
1. Provide three extra copies of the controls training in a separate manual from the

O&M manuals. 6
PART 2 PRODUCTS Q

2.01 TEST EQUIPMENT

A

Division of Facilities Man
PART 3 EXECUTION
3.01 PREPARATION

A.

o

o

Provide all standard testing equipment re u@ perform startup and initial checkout and

required functional performance testing; u therwise noted such testing equipment will

NOT become the property of State ofx e OMB - Division of Facilities Management.
&

Equipment-Specific Tools: Wherg

testing equipment, tools and instruments are specific
to a piece of equipment, are onhgaNaildble from the vendor, and are required in order to
accomplish startup or Functid @ psting, provide such equipment, tools, and instruments as
part of the work at no exir, (¢ State of Delaware OMB - Division of Facilities Management;
such equipment, tools, @: uments are to become the property of State of Delaware OMB -
ent.

Prepare ag@relimiriary schedule for HVAC pipe and duct system testing, flushing and cleaning,
equipment $art-up and testing, adjusting, and balancing start and completion for use by the
Conv%oning Authority; update the schedule as appropriate.

the’ Commissioning Authority when pipe and duct system testing, flushing, cleaning,
of each piece of equipment and testing, adjusting, and balancing will occur; when
missioning activities not yet performed or not yet scheduled will delay construction notify
ahead of time and be proactive in seeing that the Commissioning Authority has the scheduling
information needed to efficiently execute the commissioning process.

Put all HVAC equipment and systems into operation and continue operation during each
working day of testing, adjusting, and balancing and commissioning, as required.

Provide test holes in ducts and plenums where directed to allow air measurements and air
balancing; close with an approved plug.

Provide temperature and pressure taps in accordance with Contract Documents.
1. Provide a pressure/temperature plug at each water sensor that is an input point to the
control system.
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3.02 INSPECTING AND TESTING - GENERAL

A.

B.

Submit startup plans, startup reports, and Prefunctional Checklists for each item of equipment
or other assembly to be commissioned.

Perform the Functional Tests directed by the Commissioning Authority for each item of
equipment or other assembly to be commissioned.

Provide two-way radios for use during the testing.

Valve/Damper Stroke Setup and Check:
1.  For all valve/damper actuator positions checked, verify the actual position against the
control system readout.

2. Set pump/fan to normal operating mode.

3. Command valve/damper closed; visually verify that valve/damper is cl %1 adjust
output zero signal as required.

4. Command valve/damper open; verify position is full open and adj t signal as

required
. Command valve/damper to a few intermediate positions. Q
6. If actual valve/damper position does not reasonably corrg @ =feplace actuator or add
pilot positioner (for pneumatics).
Isolation Valve or System Valve Leak Check: For valve @Vcoils.

1. With full pressure in the system, command valvg cloSgd.
2. Use an ultra-sonic flow meter to detect flow

¢}

Deficiencies: Correct deficiencies and re-inspect oNte-test, as applicable, at no extra cost to
State of Delaware OMB - Division of Faciliti nagement.

3.03 TAB COORDINATION

A
B.
C.

TAB: Testing, adjusting, and balanci
Coordinate commissioning sche TAB schedule.

Review the TAB plan to deter,
TAB.

Provide all necessary u \struments and instruct the TAB technicians in their use; such as
handheld control system ace for setting terminal unit boxes, etc.

capabllltles of the control system toward completing

Have all required tional Checklists, calibrations, startup and component Functional
Tests of the s;@ mpleted and approved by the Commissioning Authority prior to starting

TAB

Provide a@ified control system technician to operate the controls to assist the TAB
tech&w provide sufficient training for the TAB technicians to operate the system without
assiSta

3.04 CON SYSTEM FUNCTIONAL TESTING
d

.
3.05 i

inate with Section 23 09 59 for requirements.

OPERATION AND MAINTENANCE MANUALS

A
B.

C.

D.

See Section 01 78 00 for additional requirements.

Add design intent documentation furnished by DEDC, LLC to manuals prior to submission to
State of Delaware OMB - Division of Facilities Management.

Submit manuals related to items that were commissioned to Commissioning Authority for
review; make changes recommended by Commissioning Authority.

Commissioning Authority will add commissioning records to manuals after submission to State
of Delaware OMB - Division of Facilities Management.

3.06 DEMONSTRATION AND TRAINING

A. See Section 01 79 00 for additional requirements.
DEDC, LLC COMMISSIONING OF HVAC
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B. Coordinate with Section 23 09 59 for requirements.

C. These demonstrations are in addition to, and not a substitute for, Prefunctional Checklists and
demonstrations to the Commissioning Authority during Functional Testing.

D. Provide classroom and hands-on training of State of Delaware OMB - Division of Facilities
Management's designated personnel on operation and maintenance of the HVAC system,
control system, and all equipment items indicated to be commissioned. Provide the following
minimum durations of training:

1. Chillers and System: 16 hours.
2. Piping Systems: 2 hours.
3. Variable Speed Drives: 2 hours.

E. TAB Review: Instruct State of Delaware OMB - Division of Facilities Manag @ personnel
for minimum 2 hours, after completion of TAB, on the following:

1. Review final TAB report, explaining the layout and meanings of e ta/type.

2. Discuss any outstanding deficient items in control, ducting or des may affect the
proper delivery of air or water.

3. Identify and discuss any terminal units, duct runs, diffuser, ans and pumps that are
close to or are not meeting their design capacity. q

4. Discuss any temporary settings and steps to finalize any areas that are not
finished.

5.  Other salient information that may be useful for fgcility operations, relative to TAB.

F. Provide the services of manufacturer representati 0 assist instructors where necessary.

G. Provide the services of the HVAC controls ingteuctorat other training sessions, when
requested, to discuss the interaction of th s system as it relates to the equipment being
discussed.
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SECTION 23 09 50
BUILDING AUTOMATION SYSTEM (BAS) GENERAL

PART 1 - GENERAL
1.01 SECTION INCLUDES

A. General Requirements

B. Description of Work

C. Quality Assurance

D. System Architecture

E. Distributed Processing Units/Quantity and Location %

F. Demolition and Reuse of Existing Materials and Equipment @

G. Sequence of Work @

1.02 RELATED DOCUMENTS

A. Section 23 09 69 - Variable Frequency Controllers

B. Section 23 09 51 - Building Automation System (BAS) Basi rials, Interface Devices, and
Sensors

C. Section 23 09 53 - BAS Field Panels 0

D. Section 23 09 54 - BAS Communication Devices

E. Section 23 09 55 - BAS Software and Programmin

F. Section 23 09 58 - Sequences of Operation@

G. Section 23 09 59 - BAS Commissionin%

1.03 DESCRIPTION OF WORK \

A. The building automation system (BQS)/defined in this specification shall interface with State of
Delaware OMB - Division of R@cill§e¥Management Network, and shall utilize the BACnet
communication requiremen 2fined by ASHRAE/ANSI 135 (current version and
addendum) for all comr% n.

B. This system shall bgan e sion of the existing Radius System currently installed in the of the
building. Q

C. Contractor sh h and install a building automation system (BAS). The new BAS shall
utilize elec sing, microprocessor-based digital control, and electronic actuation of
dampers alves to perform control sequences and functions specified. The BAS for this
proje ill erally consist of monitoring and control of systems listed below. Reference also
contfolN{rawings, sequences of operation, and points lists.

D. stems to be controlled under work of this section basically comprise existing HVAC

s within an existing building. The HVAC systems being controlled are Air Handling
its, VAV Systems, Boilers, Pumps, Chillers, Cooling Towers, Fan Coil Unts, Exhaust Fans,
and other devices. This Section defines the manner and method by which these controls
function.

The BAS contractor shall provide Variable Frequency Controllers for all equipment identified as
having a Variable Frequency Controler (or Variable Frequency Drives "VFD"). The Variable
Frequency Controler shall be in accordance with specification section 23 09 69.

1.04 APPLICATION OF OPEN PROTOCOLS

A. Subject to the detailed requirements provided throughout the specifications, the BAS and digital
control and communications components installed, as work of this contract shall be an
integrated distributed processing system utilizing BACnet. System components shall
communicate using true BacNET in accordance with ASHRAE Standard 135 and current

BUILDING AUTOMATION SYSTEM (BAS)
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addenda and annexes, including all workstations, all building controllers, and all application
specific controllers. Gateways to other communication protocols are not acceptable

1.05 QUALITY ASSURANCE

A

w

Product Line Demonstrated History: The product line being proposed for the project must have
an installed history of demonstrated satisfactory operation for a length of 2 years since date of
final completion in at least 10 installations of comparative size and complexity. Submittals shall
document this requirement with references.

The following requirement relates to the actual installing contractor.

Installer's Qualifications: Firms specializing and experienced in control system installations for
not less than 5 years. Firms with experience in BAS installation prOJects W|th counts
equal to this project and systems of the same character as this project. If in t a Value
Added Reseller (VAR) of a manufacturer's product, installer must demon east three
years prior experience with that manufacturer's products. Experlence awarded Final
Completion of previous projects. Submittals must document this expir W|th references.

Installer's Experience with Proposed Product Line: Firms shall ha . cialized in and be
experienced with the installation of the proposed product line s than one year from
date of final completion on at least 3 projects of similar si omplexity. Submittals shall
document this experience with references. %

f

Installer's Field Coordinator and Sequence Programr@ ications: Individual(s) shall
specialize in and be experienced with control syst tion for not less than 5 years.
Proposed field coordinator shall have expenence@‘ the installation of the proposed product
line for not less than 2 projects of similar sizeand complexity. Installer shall submit the names
of the proposed individual and at least one @te for each duty. Submittals shall document
this experience with references. The prop Mdividuals must show proof of the following
training:
1. Product Line Training: Individse

rseeing the installation and configuration of the
proposed product line must e evidence of the most advanced training offered by the
Manufacturer on that pr £ for installation and configuration

2. Programming Trainin uals involved with programming the site-specific sequences
shall provide evide, g\ﬁe most advanced programming training offered by the vendor
of the programmin ication offered by the Manufacturer.

Installer's Service ifications: The installer must be experienced in control system
operation, mai ce and service. Installer must document a minimum 5 year history of
servicing insta s of similar size and complexity. Installer must also document at least a
one year hiStgrymef servicing the proposed product line.

Install R&gponse Time and Proximity
1. &Iler must maintain a fully capable service facility within a 45 mile radius of the project
ite.* Service facility shall manage the emergency service dispatches and maintain the

ventory of spare parts
% Emergency response times are listed below in this section. Installer must demonstrate the

ability to meet the response times.

1.06 CODES AND STANDARDS

A.

B.

BUILDING AUTOMATION SYSTEM (BAS)

American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE)

1.  ASHRAE 135: BACnet - A Data Communication Protocol for Building Automation and
Control Networks. American Society of Heating, Refrigerating and Air-Conditioning
Engineers, Inc. current edition including all related addenda shall apply.

Electronics Industries Alliance
1. EIA-709.1-A-99: Control Network Protocol Specification
2. EIA-709.3-99: Free-Topology Twisted-Pair Channel Specification

3. EIA-232: Interface between Data Terminal Equipment and Data Circuit-Terminating
Equipment Employing Serial Binary Data Interchange.

DEDC, LLC
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4. EIA-458: Standard Optical Fiber Material Classes and Preferred Sizes

5. EIA-485: Standard for Electrical Characteristics of Generator and Receivers for use in
Balanced Digital Multipoint Systems.

6. EIA-472: General and Sectional Specifications for Fiber Optic Cable

7. EIA-475: Generic and Sectional Specifications for Fiber Optic Connectors and all
Sectional Specifications

8. EIA-573: Generic and Sectional Specifications for Field Portable Polishing Device for
Preparation Optical Fiber and all Sectional Specifications

9. EIA-590: Standard for Physical Location and Protection of Below-Ground Fiber Optic
Cable Plant and all Sectional Specifications

C. Underwriters Laboratories

1. UL 916: Energy Management Systems.
2. The following rating is required only for devices used for smoke cont ugposes. If these

are not intended, delete.

3.  UUKL 864: UL Supervised Smoke Control

D. NEMA Compliance O
1. NEMA 250: Enclosure for Electrical Equipment Q
2. NEMAICS 1: General Standards for Industrial Cont

E. NFPA Compliance
1. NFPA 90A "Standard for the Installation of Air
where applicable to controls and control segy

2. NFPA 70 National Electrical Code (NEC
F. Institute of Electrical and Electronics Enginegr: EE)
1. |EEE 142: Recommended Practice nding of Industrial and Commercial Power
Systems

2. IEEE 802.3: CSMA/CD (Ethgrme ased) LAN
3. |IEEE 802.4: Token Bus Wo % roup (ARCNET - Based) LAN

1.07 DEFINITIONS

A. Advanced Application C}gr AAC): A device with limited resources relative to the Building
Controller (BC). It may 8 @ rt a level of programming and may also be intended for

daditibning and Ventilating Systems"

consisting of gpplidation protocol control information and possible application user data (ISO
9545).

C. App&&i;n ecific Controller (ASC): A device with limited resources relative to the Advanced

application specific lica¥ons.
B. Application Pro' %ﬂé Unit (APDU): A unit of data specified in an application protocol and

Appli€ation Controller (AAC). It may support a level of programming and may also be intended
f iCation-specific applications.

t/BACnet Standard: BACnet communication requirements as defined by ASHRAE/ANSI
(Current edition and addendum).

ACnet Interoperability Building Blocks (BIBB): A BIBB defines a small portion of BACnet
functionality that is needed to perform a particular task. BIBBS are combined to build the
BACnet functional requirements for a device in a specification.

F. Binding: In the general sense, binding refers to the associations or mappings of the sources
network variable and their intended opr required destinations.

G. Building Automation System (BAS): The entire integrated management and control system

H. Building Controller (BC): A fully programmable device capable of carrying out a number of tasks
including control and monitoring via direct digital control (DDC) of specific systems, acting as a
communications router between the controlled devices / equipment and the CSS, and
temporary data storage for trend information, time schedules, and alarm data.

BUILDING AUTOMATION SYSTEM (BAS)
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I.  Change of Value (COV): An event that occurs when a measured or calculated analog value
changes by a predefined amount (ASHRAE/ANSI 135 (current version and addendum)).

J. Client: A device that is the requestor of services from a server. A client device makes requests
of and receives responses from a server device.

K. Continuous Monitoring: A sampling and recording of a variable based on time or change of
state (e.g. trending an analog value, monitoring a binary change of state).

L. Controller or Control Unit (CU): Intelligent stand-alone control device. Controller is a generic
reference and shall include BCs, AACs, and ASCs as appropriate.

M. Control Systems Server (CSS): A server class computer(s) that maintains the systems
configuration and programming database. This server is located at the State elaware's
data center in a virtual environment and serves as an access point to BAS.

@es and ASCs.

N. Controlling LAN: High speed, peer-to-peer controller LAN connecting B
Refer to System Architecture below.

O. Direct Digital Control (DDC): Microprocessor-based control incIudi@ g/Digital conversion

standard application. As this applies to the HVAC indust uld include applications like

and program logic

P. Functional Profile: A collection of variables required to defin %key parameters for a

|< :?s
VAV terminal, fan coil units, and the like.

Q. Gateway (GTWY): A device, which contains two or similar networks/protocols,
permitting information exchange between them. QX

R. Hand Held Device (HHD): Manufacturer's migroprocessor based device for direct connection to
a Controller.

S. LAN Interface Device (LANID): Device ion used to facilitate communication and sharing
of data throughout the BAS

T. Local Area Network (LAN): Genef§
Various types and functions \

\(or a network segment within the architecture.
ére defined herein.

U. Local Supervisory LAN: Als ‘
connecting Primary Co ' ANs with each other and OWSs and CSSs. See System
Architecture below.

Master-SIave/Tok@sing (MS/TP): Data link protocol as defined by the BACnet standard.

W. Open Databa ctivity (ODBC): An open standard application-programming interface
(API) for ’an a database developed. ODBC compliant systems make it possible to

<

access a a from any application, regardless of which database management system

(DBMY) is handling the data.
X. Oparatoy)nterface (Ol): A device used by the operator to manage the BAS including OWSs,
and HHDs.

ator Workstation (OWS): The user's interface with the BAS system. As the BAS network
ices are stand-alone, dedicated OWS is not required for communications to occur. The
OWS can be any computer on the State's Network that has a compatible Web browser.

N

Point-to-Point (PTP): Serial communication as defined in the BACnet standard.

AA. Portable Operators Terminal (POT): Mobile computer used both for direct connection to a
controller as well as network connection.

BB. Protocol Implementation Conformance Statement (PICS): A written document, created by the
manufacturer of a device, which identifies the particular options specified by BACnet that are
implemented in the device (ASHRAE/ANSI 135 (current version and addendum)).

CC. Router: A device that connects two or more networks at the network layer.
DD. Secondary Controlling LAN: LAN connecting AACs and ASCs, generally lower speed and less
reliable than the Controlling LAN. Refer to System Architecture below.
BUILDING AUTOMATION SYSTEM (BAS)
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EE.

FF.

GG.

HH.

Server : A device that is a provider of services to a client. A client device makes requests of and
receives responses from a server device.

Standardized Query Language (SQL): A database computer language designed for managing
data in relational database management system (RDBMS). Its scope includes data insert,
query, update and delete, schema creation and modification, and data access control.

Smart Device: A control I/0 device such as a sensor or actuator that can directly communicate
with a controller through the network. This differs from an ASC in that it typically deals only with
one variable.

Extensible Markup Language (XML): A specification developed by the World Wide Web
Consortium. XML is a pared-down version of SGML, designed especially for Wab documents.
It is a set of rules for encoding documents in machine-readable form that allo%igners to
create their own customized tags, enabling the definition, transmission, validajioasand

interpretation of data between applications and between organizations.

1.08 FUNCTIONAL INTENT

A.

Throughout Sections 23 09 50 through 23 09 55, the Sequences ration, and Section 23
09 59 detailed requirements are specified, some of which indi@ awrfeans, method or

configuration acceptable to meet that requirement. ContragiQr¥day submit products that utilize
alternate means, methods, and configurations that meet @ actional intent. However these

will only be allowed with prior approval.

1.09 SUBMITTALS

Submit under provisions of Section 01 30 00 . Q

A.

B. Electronic Submittals: While all requiremen@nard copy submittal apply, control submittals
and O&M information shall also be provid ctronic format as follows.

1. Drawings and Diagrams: Shop %shall be provided on electronic media as an
AutoCAD (current version) and be Portable Document Format file. All "X reference'
and font files must be provih AutoCAD files.

2.  Other Submittals: All ot dgfittals shall be provided in Adobe Portable Document
Format (PDF).

C. AQualifications: Manufa \staller, and Key personnel qualifications as indicated for the
appropriate item above.

D. Product Data: S anufacturer's technical product data for each control device, panel, and
accessory furnjglmgd\indicating dimensions, capacities, performance and electrical
characteristi material finishes. Also include installation and start-up instructions.

E. Shop Draés: ubmit shop drawings for each control system, including a complete drawing
for eagh air Mandling unit, system, pump, device, etc. with all point descriptors, addresses and
poin&es indicated. Each shop drawing shall contain the following information:

1 ystem Architecture and System Layout:

. One-line diagram indicating schematic locations of all control units, workstations, LAN

e interface devices, gateways, etc. Indicate network number, device ID, , instance

number, MAC address, drawing reference number, and controller type for each
control unit. Indicate media, protocol, baud rate, and type of each LAN. Indicate
media, protocol, baud rate, and type of each LAN. All optical isolators, repeaters,
end-of-line resistors, junctions, ground locations etc. shall be located on the diagram.
b. Provide electronic floor plans locating all control units, workstations, LAN interface
devices, gateways, etc. Include all network communication wiring routing, power
wiring, power originating sources, and low voltage power wiring. Indicate network
number, device ID, instance number, MAC address, drawing reference number, and
controller type for each control unit. Indicate media, protocol, baud rate, and type of
each LAN. All optical isolators, repeaters, end-of-line resistors, junctions, ground
locations etc. shall be located on the floor plans. Wiring routing as-built conditions
BUILDING AUTOMATION SYSTEM (BAS)
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No o

10.

11.
12.

13.
14.
15.
16.

system,r
F. Open Prlenformation
1. CnelNSystems:

shall be maintained accurately throughout the construction period and the drawing
shall be updated to accurately reflect accurate, actual installed conditions.
Schematic flow diagram of each air and water system showing fans, coils, dampers,
valves, pumps, heat exchange equipment and control devices. Include verbal description
of sequence of operation.
All physical points on the schematic flow diagram shall be indicated with names,
descriptors, and point addresses identified as listed in the point summary table.
With each schematic, provide a point summary table listing building number and
abbreviation, system type, equipment type, full point name, point description, Ethernet
backbone network number, network number, device ID, object ID (object type, instance
number). See Section 23 09 55 - Part |l for additional requirements.
Label each control device with setting or adjustable range of control. %
Label each input and output with the appropriate range.
Provide a Bill of Materials with each schematic. Indicate device idemti 'on to match
schematic and actual field labeling, quantity, actual product orde nymber,
manufacturer, description, size, voltage range, pressure ran rature range, etc. as

applicable.

With each schematic, provide valve and actuator inform@including size, Cv, design
flow, design pressure drop, manufacturer, model nu , Gose off rating, etc. Indicate
normal positions of spring return valves and dampegs

Indicate all required electrical wiring. Electrical \@ agrams shall include both ladder
logic type diagram for motor starter, control, safefly circuits and detailed digital
interface panel point termination diagrams witgall wire numbers and terminal block
numbers identified. Provide panel termjefation drawings on separate drawings. Ladder
diagrams shall appear on system schefna Clearly differentiate between portions of
wiring, which are existing, factory-jins and portions to be field-installed.

Details of control panels, includi ntrols, instruments, and labeling shown in plan or
elevation indicating the instaj}€ ons.

Sheets shall be consecuti phbered.

Each sheet shall have a€ dicating the type of information included and the HVAC
system controlled.

Table of Contents %\eet titles and sheet numbers.
a

viations.

Legend and list of

Memory allo rojections.

Submit algrmeWWth shop drawings but under separate cover calculated and guaranteed
@ se times of the most heavily loaded LAN in the system.

a.N, BACnet object description, object ID, and device ID, for each 1/O point.
Documentation for any non-standard BACnet objects, properties, or enumerations

values.

s used detailing their structure, data types, and any associated lists of enumerated
c

Submit PICS indicating the BACnet functionality and configuration of each controller.

G. Framed Control Drawings: Laminated control drawings including system control schematics,
sequences of operation and panel termination drawings, shall be provided in panels for major
pieces of equipment. Terminal unit drawings shall be located in the central plant equipment
panel or mechanical room panel.

H. Control Logic Documentation

1.

2.

BUILDING AUTOMATION SYSTEM (BAS)
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component (block or line) to corresponding portions of the specified Sequence of
Operation.

3. Include written description of each control sequence.

4. Include control response, settings, setpoints, throttling ranges, gains, reset schedules,
adjustable parameters and limits.

5. Sheets shall be consecutively numbered.

6. Each sheet shall have a title indicating the controller designations and the HVAC system
controlled.

7. Include Table of Contents listing sheet titles and sheet numbers

Submit one complete set of programming and operating manuals for all digital controllers

concurrently with control logic documentation. This set will count toward @quired

®

number of Operation and Maintenance materials specified below and i i9n 01 30 00.

Operation and Maintenance Materials:

1. Submit documents under provisions of Section 01 03 00. One cc% materials shall
be delivered directly to the State facilities operation staff, in a n tg’the copies required
by other Sections.

2. Submit maintenance instructions and spare parts lists fo@ e of control device,

control unit, and accessory.
Submit BAS User's Guides (Operating Manuals) for%ontroller type .
0

Submit BAS advanced Programming Manuals for e ntroller type.
Include all submittals (product data, shop d% ntrol logic documentation, hardware

ok w

manuals, software manuals, installation gui r manuals, maintenance instructions and
spare parts lists) in maintenance manua:: in acgordance with requirements of Division 1.

Controls contractor shall provide the State with‘al) product line technical manuals and technical
bulletins, to include new and upgraded pro
or branches. This service will be proy
offered to the State thereafter for

, by the same distribution channel as to dealers
5 years as part of the contract price, and will be
price as to a dealer or branch.

Manufacturers Certificates: F
conformance.

Product Warranty Ceﬂif@ bmit manufacturers product warranty certificates covering the

d and/or labeled products, provide certificate of

hardware provided.

1.10 PROJECT RECORD UMENTS

A.
B.

C.

Submit docum der provisions of Section 01 30 00.
'oduct data and control shop drawings updated to reflect the final installed

Record co

condition.

Recy%)pie of approved control logic programming and database on paper and on CD's.
r

atgly record actual setpoints and settings of controls, final sequence of operation,
i g changes to programs made after submission and approval of shop drawings and
ng changes to programs made during specified testing.

D.%cord copies of approved project specific graphic software on CDs.

E.

F.
G.

Record copies shall include individual floor plans with controller locations with all
interconnecting wiring routing including space sensors, LAN wiring, power wiring, low voltage
power wiring. Indicate device instance, MAC address and drawing reference number.

Provide record riser diagram showing the location of all controllers.

Maintain project record documents throughout the warranty period and submit final documents
at the end of the warranty period

1.11 SYSTEM ARCHITECTURE

A. The system provided shall incorporate hardware resources sufficient to meet the functional
requirements of these Specifications. The Contractor shall include all items not specifically
BUILDING AUTOMATION SYSTEM (BAS)
DEDC, LLC GENERAL
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itemized in these Specifications that are necessary to implement, maintain, and operate the
system in compliance with the functional intent of these Specifications.

B. The system shall be configured as a distributed processing network(s) capable of expansion as
specified below.

C. The system architecture shall consist of the Ethernet-based State Network, and Controlling
LANs that support BCs, AACs, ASCs, Operator Workstations (OWS), Smart Devices (SD), and
Remote Communication Devices (RCDs) as applicable. The following indicates a functional
description of the BAS structure.

1. State Network: Internet-based network connecting multiple facilities with a central data
and application server, accessible via standard web-browser. This is an existing
infrastructure and contractor is not required to configure any component is network.

Refer to Section 23 09 54 for requirements. This contractor shall integ the controlling
devices and the CCS together.

as a dedicated LAN for the control system. LAN shall b 02.3 Ethernet over Fiber
or Category 5 cable with switches and routers that su 00 Mbps throughput. Power-
line carrier communication shall not be acceptable f unications. The physical
media will be that installed for the IT infrastructure 0§tig facility and as such network
drops will be provided under that scope of wor faglitate work of this scope. This
network will be 100 Mbps and therefore all rk'interface cards shall support that
speed. The higher level layers of this network§hall be BACnet as described below:

a. BACnet Supervisory LAN: Shall net/IP as defined in the BACnet standard,
and shall share a common net ber for the Ethernet backbone, as defined in
the BACnet standard. Pomt/énammg conventions are specified in 23 09 55 -
Part Il.

3. Controlling LAN: High-spee @ -to-peer communicating LAN used to connect AACs,
ASCs and Building Contr s) and communicate exclusively control information.
Acceptable technolo

a. Ethernet (IEE
b. ARCNET (IE
c. Communj from building controller (BC) and the control system server (CSS)

shall uti dard TCP/IP, BACnet/IP ports (80and/or 47808)
olling LAN : Network used to connect AACs, ASCs or SDs. These can
e/ Token Passing or polling, in addition to those allowed for Primary

be M
Con\% LANs. Network speed vs. the number of controllers on the LAN shall be
ittateby the response time and trending requirements.
D. DynamidData Access: Any data throughout any level of the network shall be available to and
ible by all other devices, Controllers and OWS, whether directly connected or connected

emote Data Access: The system shall support the following methods of remote access to the

building data.

1. Browser-based access: A remote user using a standard browser shall be able to access

all control system facilities and graphics with proper authentication. The State shall

maintain continuous network connection. The following paradigms are acceptable for

browser-based access:

a. Native Internet-based user interface (HTML, Java, XML, etc.) via a standard freely
distributed web browser that does not require a Windows client software installation.

F. The communication speed between the controllers, LAN interface devices, and operator
interface devices shall be sufficient to ensure fast system response time under any loading
condition. Contractor shall submit guaranteed response times with shop drawings including
calculations to support the guarantee. In no case shall delay times between an event, request,

BUILDING AUTOMATION SYSTEM (BAS)
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or command initiation and its completion be greater than those listed herein. Contractor shall

recommend reconfiguring the LAN as necessary to accomplish these performance

requirements.:

1. 5 seconds between a Level 1 (critical) alarm occurrence and enunciation at operator
workstation.

2. 10 seconds between a Level 2 alarm occurrence and enunciation at operator workstation.

3. 20 seconds between and a Level 3-5 alarm occurrence and enunciation at operator
workstation.

4. 10 seconds between an operator command via the operator interface to change a setpoint
and the subsequent change in the controller.

5. 5 seconds between an operator command via the operator interface to stgsé/stop a device
and the subsequent command to be received at the controller. %

6. 10 seconds between a change of value or state of an input and it be
operator interface.

7. 10 seconds between an operator selection of a graphic and it co Iy painting the
screen and updating at least 10 points.

ed on the

G. Control Systems Server (CSS): A server class computer ns the systems
configuration and programming database. This server |s t the State of Delaware's data
center in a virtual environment and serves as an access AS. It shall hold the backup

files of the information downloaded into the |nd|V|dua co ers and as such support uploading
and downloading that information directly to/from th ntr llers. It shall also act as a control
information server to non-control system based p

to the control information. Refer to Section 23 09 5

requirements.

It shall allow secure multiple-access
BAS Operator Interfaces for its

H. The Operator Interface shall provide for o stem supervision, graphical user interface,
management report generation, alar iation, and remote monitoring. Refer to Section
23 09 52 - BAS Operator Interface n\

I.  The BCs, AACs, ASCs, [and S

monitor, control, and provide the field interface for all
points specified. Each BC, SC shall be capable of performing all specified energy
management functions, an I C functions, independent of other BCs, AACs, or ASCs and
operator interface devm@ re fully specified in Section 23 09 53 - BAS Field Panels.

a

J. Systems Conflgura Q se: The system architecture shall support maintaining the
systems conflgur lopldatabase on the CSS. User tools provided to the State shall allow
configuring, maintaining, etc. current configurations and settings whether they are

initiated at the @ or or the end device.
1. Datalfase S
the da

ema shall be published and provided to the State to facilitate easy access to
2. abase shall be ODBC compliant.

K. @ ptions or fault at any point on any Primary Controller LAN shall not interrupt
QupAunications between other nodes on the network. If a LAN is severed, two separate

éworks shall be formed and communications within each network shall continue
ninterrupted.

L. Allline drivers, signal boosters, and signal conditioners etc. shall be provided as necessary for
proper data communication.

M. Anytime any controller's database or program is changed in the field, the controller shall be
capable of automatically uploading the new data to the CSS.

1.12 WARRANTY MAINTENANCE

A. Contractor shall warrant all products and labor for a period of (2) two years after Substantial
Completion.

B. The State reserves the right to make changes to the BAS during the warranty period. Such
changes do not constitute a waiver of warranty. The Contractor shall warrant parts and

BUILDING AUTOMATION SYSTEM (BAS)
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installation work regardless of any such changes made by the State, unless the Contractor
provides clear and convincing evidence that a specific problem is the result of such changes to
the BAS.

C. At no cost to the State, during the warranty period, the Contractor shall provide maintenance
services for software and hardware components as specified below:
1. Maintenance services shall be provided for all devices and hardware specified in sections
23 09 51 through 23 09 59 . Service all equipment per the manufacturer's
recommendations. All devices shall be calibrated within the last month of the warranty
period.
2. Emergency Service: Any malfunction, failure, or defect in any hardware component or
failure of any control programming that would result in property damage ss of comfort
control shall be corrected and repaired following notification by the Sta Contractor.
a. Response by telephone to any request for service shall be provide, in two (2)
hours of the State's initial telephone request for service.

b. In the event that the malfunction, failure, or defect is not cg
telephonic communication, at least one (1) hardware ang are technician, trained
in the system to be serviced, shall be dispatched to {rEy\S4aie’s site within eight (8)
hours of the State's initial telephone request for s rvices, as specified.

3. Normal Service: Any malfunction, failure, or defect iR ardware component or failure
of any control programming that would not result i ¥oerty damage or loss of comfort
control shall be corrected and repaired followingNelephonic notification by the State to the
Contractor.
a. Response by telephone to any request fO{service shall be provided within eight (8)

working hours (contractor specifie@r per week normal working period) of the

State's initial telephone request enyice.
b. In the event that the malfuncti jlure, or defect is not corrected through the

telephonic communication \ st one (1) hardware and software technician, trained
S

egl through the

in the system to be se all be dispatched to the State's site within three (3)
working days of the s jyitial telephone request for such services, as specified.
e: Contractor shall specify a maximum of three telephone

4. Telephonic Request fq
numbers for The St S in the event of a need for service. At least one of the lines
shall be attended ven time at all times. Alternatively, pagers can be used for

technicians trajped i stem to be serviced. One of the three paged technicians shall
respond to Il within 15 minutes.
5. Technica rt: Contractor shall provide technical support by telephone throughout

the wa riod.
6. Prevéntire Thaintenance shall be provided throughout the warranty period in accordance
wjth th&§hardware component manufacturer's requirements.

1.13 DELIVERYNSTORAGE, AND HANDLING

factory-shipping cartons for each piece of equipment and control device. Maintain

s during shipping, storage and handling as required to prevent equipment damage, and
eliminate dirt and moisture from equipment. Store equipment and materials inside and
protect from weather.

1.14 LISTING AND LABELING

A. The BAS and components shall be listed by Underwriters Laboratories (UL 916) as an Energy
Management System.

PART 2 - PRODUCTS
2.01 MANUFACTURERS (PRE-APPROVED BY THE STATE)
A. Radius Controls by Radius Systems

B. Alternate Manufacturers Pre-Approved by the State may also install State approved BAS
systems. These manufacturers listed below must interface with the Radius system to allow for
all equipment to be viewed/modified through one controls system interface. A written

BUILDING AUTOMATION SYSTEM (BAS)
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description of how this interface will be implemented must be submitted through the subsittution
process during bidding for review and approval by the State.

C. Modern Controls
D. Substitutions: See Section 01 60 00 - Product Requirements
2.02 MATERIALS AND EQUIPMENT

A. Materials shall be new, the best of their respective kinds without imperfections or blemishes
and shall not be damaged in any way. Used equipment shall not used in any way for the
permanent installation except where drawings or specs specifically allow existing materials to
remain in place.

2.03 UNIFORMITY %
A. To the extent practical, all equipment of the same type serving the same fyfictio all be
identical and from the same manufacturer.

B. All new controllers installed on the control system network shall be and installed by
the BAS contractor.
PART 3 - EXECUTION Q
3.01 INSPECTION

A. Examine areas and conditions under which control syst re to be installed. Do not proceed
with work until unsatisfactory conditions have been ect®d in manner acceptable to Installer.

3.02 INSTALLATION OF CONTROL SYSTEMS

A. General: Install systems and materials in a ance with manufacturer's instructions,
roughing-in drawings and details shown op QraWiigs.

B. Network Connectivity: The BAS contra Il provide two network connections with Cat-6
cables from the Building Controller tox tate's IT network.

1. The BAS contractor shall te ne end of the two Cat-6 cables at or around the
State's patch panel and nections to the State's switch with green patch cables,
following the instructio @‘DFM'S IT personnel.

2. The BAS contractor, x inate the other end of the two Cat-6 cables near or within
the building contro binet with dual RJ-45 terminal box and make connection of one
cable to the building troller. Note: the second connection is for on-site operator
interface thr obile computer. Exposed cable shall be protected by conduit or wire
mold.

3. TheBAS @
ends

C. Refe@d tonal requirements in other sections of this specification.

3.03 SURGE=RROTECTION
A. ntractor shall furnish and install any power supply surge protection, filters, etc. as

cessary for proper operation and protection of all BCs, AAC/ASCS operator interfaces,
rinters, routers, gateways and other hardware and interface devices. All equipment shall be
capable of handling voltage variations 10% above or below measured nominal value, with no
effect on hardware, software, communications, and data storage.

3.04 DEMOLITION AND REUSE OF EXISTING MATERIALS AND EQUIPMENT

A. Contractor shall assume that existing equipment that specifically is indicated to be reused is in
good condition and is operable. Contractor, during the course of work, shall inspect these
devices and determine if any devices are in need of replacement or repair. Contractor shall
prepare an itemized list of suggested repairs/replacement. This repair/replacement will be at
the discretion of the State and will be accomplished by expanding this contract.

actor shall label the two network connections BAC-1 and BAC-2 on both

B. Existing wire, conduit, and control panel cabinets may be reused at the State Project Engineer's
discretion, but only if such materials or equipment comply with the applicable specification for

BUILDING AUTOMATION SYSTEM (BAS)
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A

C.

D.

BUILDING AUTOMATION SYSTEM (BAS)
GENERAL

new materials and equipment. Such materials shall not be reused if visibly damaged or
otherwise unsuitable for the intended service.

Where such materials are reused, the contractor's shop drawings shall reflect the existing
wiring designation. If existing labeling is illegible or otherwise does not comply with the
applicable specification for labeling, wiring runs shall be relabeled in accordance with the
requirements specified elsewhere.

Existing pneumatic tubing located between the existing BAS panels and the pneumatic
operators shall not be reused; however, conduit for such tubing may be reused. All other
pneumatic tubing may be reused, but only if such materials comply with the applicable
specification for new materials. Materials shall not be reused if visibly damaged or otherwise
unsuitable for the intended service. All pneumatic tubing to be reused shall bgfpressure tested
and all leaks shall be repaired. All reused pneumatic tubing shall be purg% air or
nitrogen.

The existing pneumatic main air supply system shall be modified as re%i nd reused to
serve existing pneumatic controls that are to remain, and shall be gxt®g as necessary to
serve new pneumatic controls. Where existing pneumatic contr emoved, main air piping
shall be removed back to the point of connection to the main ép which remains in use,

and shall be capped or plugged.
Existing valves and dampers and their operators may b %sea only when preapproved by the

y
State. Contractor shall lubricate all damper linkages @\ ers being controlled under this
project.

Other materials and equipment not specifically men§oned herein may be reused only if
specifically allowed by indications on the dr@

For HVAC systems which are indicated to #fe a new BAS, all existing materials and
equipment associated with the existi atic controls and EMCS shall be removed unless
otherwise specified or indicated to sei r unless reused in accordance with the above
requirements, except for the foIIo condwt and electrical boxes (but not wiring within
conduit) may remain in place sed (leave a pull line); 2) inaccessible pneumatic tubing
may remain in place if not r EX|st|ng materials and equipment to be removed shall be
removed subject to the y nts in paragraph “Sequence of Work”. For HVAC systems,
which are not to rece|ve DDC BAS, the existing pneumatic control system shall remain
fully functional.

volving changeover of control functions from existing pneumatic control

3.05 SEQUENCE OF W; EXISTING SYSTEMS CONVERSION

General: A

system to DDC BAS shall be performed in accordance with the following sequence in
order tp minwpize the duration of equipment outages. The following descriptions are intended
to ind@e the sequence in which the work shall be performed, not to define fully the scope of
t rk

ipment under the control of the new BAS.

B. 3 operator's terminal, peripherals, graphic software, and LAN prior to placing any
o]

rk which requires shutting down a pump motor, fan motor, or chiller shall be considered a
utility shutdown and shall be subject to the restrictions specified in Division 0.1

The following sequence applies to an individually controlled HVAC subsystem, such as an air
handling unit. Only one such system shall be placed under manual control (as described
below) at any given time.

1. Install controllers adjacent to (or within) existing control panel. Programming shall be
complete (except for loading and debugging) prior to installation. Install all field devices,
which do not require interruption of the existing control system.

2. Install all conduit, wiring, and pneumatic tubing which does not require interruption of the
existing control system.

DEDC, LLC
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Provide temporary variable pressure type hand pumps at each pneumatically controlled
output, for temporary use by The State's maintenance and operation contractor personnel.
Schedule this step at least 48 hours in advance with the Building Engineer.

Remove existing controls including wiring, conduit, and tubing (except materials to be
reused in accordance with provisions specified elsewhere) which must be removed to
facilitate installation of new BAS materials and equipment.

Remove existing digital control system points (if applicable). Install and calibrate
remainder of new BAS materials and equipment for this subsystem. Load controller
software. Connect controller(s) to LAN.

Perform all field testing and calibration that does not require connection of permanent

pneumatic outputs.
Remove temporary hand pumps and install permanent pneumatic outp %ctions.
Place the system under the control of the new DDC/BAS equipmen neldde field
testing and submit field testing report prior to placing the next sub, der temporary
manual control. The State shall be given a password with a prio%e that allows
monitoring (but not control until notification of substantial co y as been approved).
Remove remaining existing pneumatic and digital control aterials and equipment
(except materials to be reused in accordance with provi@ specified elsewhere). All
existing digital controls equipment for those subsyst@ have not yet been converted

shall remain intact, on-line, and fully functional.
Schedule work in The State's occupied spaces @ I advance with the State's

representative.
3.06 CONTROL POWER SOURCE AND SUPPLY
A. Section 23 09 50 Contractor shall extend aII@r source wiring required for operation of all

3 09 50 through 23 09 55 and Sequences of

equipment and devices provided under S
Operation.
B. General requirements for obtainin nclude the following:

1.

3.

Obtain power from a source
control component and

eds the equipment being controlled such that both the
quiPment are powered from the same panel. Where

equipment is powered WA 460V source, obtain power from the electrically most
proximate 120v s rom a common origin.

Where control equi t is located inside a new equipment enclosure, coordinate with
the equipme nufacturer and feed the control with the same source as the equipment.

the contrf y be used. If the equipment's control transformer is not large enough or

of thefLogReatvoltage to supply the controls provide separate transformer

Wher@@ controller controls multiple systems on varying levels of power reliability (normal,
e

e

If the equ" adt's control transformer is large enough and of the correct voltage to supply

rgerncy, and/or interruptible), the controller shall be powered by the highest level of
ility served. Furthermore, the controller in that condition shall monitor each power

Qpe served to determine so logic can assess whether a failure is due to a power loss and

<

espond appropriately. A three-phase monitor into a digital input shall suffice as power
monitoring.
Standalone Functionality: Refer to Section 23 09 53.

3.07 BAS STARTUP, COMMISSIONING AND TRAINNING
A. Refer to Section 23 09 59

3.08 SEQUENCE OF OPERATION
A. Refer to Section 23 09 58 - Sequences of Operation

DEDC, LLC
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SECTION 23 09 51
BAS BASIC MATERIALS, INTERFACE DEVICES, AND SENSORS

PART 1 - GENERAL
1.01 SECTION INCLUDES
A. Pneumatic Tubing

B. Wiring
C. Control Valves and Actuators
D. Control Dampers and Actuators
E. Control Panels %
F. Sensors @
G. Flow Meter @
H. Pneumatic Control Components (Gauges, switches, relays, etc.)
I.  Electric Control Components (Switches, EP Valves, Thermost @s Smoke Detectors,
etc.)
J.  Transducers Q
K. Air Flow Measuring Stations 0
L. Current Switches Q
M. Nameplates
N. Testing Equipment O
1.02 RELATED DOCUMENTS %
A. Section 23 09 50 - Building Autom tem (BAS) General
B. Section 23 09 53 - BAS Field P n
C. Section 23 09 54 - BAS Co tions Devices
D. Section 23 09 55 - BAS
E. Section 23 09 58 - Sequ of Operation
F. Section 23 09 59 ommissioning

1.03 DESCRIPTION O

A. Referto i 09 50 for general requirements.
B. Refer {p oth®& Division 23 sections for installation of instrument wells, valve bodies, and

da in mechanical systems; not work of this section.
C. the following electrical work of this section, complying with requirements of Division 26
dgtigns:

é Control wiring between field-installed controls, indicating devices, and unit control panels.
2. Interlock wiring between electrically interlocked devices, sensors, and between a hand or
auto position of motor starters as indicated for all mechanical and controls.
3.  Wiring associated with indicating and alarm panels (remote alarm panels) and
connections to their associated field devices.
4.  All other necessary wiring for fully complete and functional control system as specified.

1.04 WORK BY OTHERS

A. Control Valves furnished under this section shall be installed under the applicable piping
section under the direction of Section 23 09 51 Contractor who will be fully responsible for the
proper operation of the valve.

BAS BASIC MATERIALS, INTERFACE DEVICES,
AND SENSORS
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B. Control Dampers furnished under this section shall be installed under the applicable air
distribution or air handling equipment section under the direction of Section 23 09 51 Contractor
who will be fully responsible for the proper operation of the damper

C. Water Pressure Taps, Thermal Wells, Flow Switches, Flow Meters, etc. that will have wet
surfaces, shall be installed under the applicable piping Section under the direction of Section 23
09 51 Contractor who will be fully responsible for the proper installation and application.

D. Controlled Equipment Power Wiring shall be furnished and installed under Division 26. Where
control involves 120V control devices controlling 120V equipment, Division 26 Contractor shall
extend power wiring to the equipment. Section 23 09 51 Contractor shall extend it from the
equipment to the control device.

PART 2 - PRODUCTS

2.01 MATERIALS AND EQUIPMENT @%
i f consisting of

A. General: Provide electronic control products in sizes and capacities i
valves, dampers, thermostats, clocks, controllers, sensors, and ot 0 nents as required
for complete installation and reviewed and approved by the State.@t as otherwise
indicated, provide manufacturer's standard materials and co as published in their
product information; designed and constructed as recomm by manufacturer, and as
required for application indicated.

B. Communication Wiring: All wiring shall be in accorda@i National Electrical Codes and

Division 26 of this specification.

1. Contractor shall supply all communication w@ between Building Controllers, Routers,
Gateways, AAC's, ASC's and local and oteperipherals (e.g., operator workstations,
printers, and modems). @

2. Local Supervisory LAN: For any porti this network required under this section of the
specification, contractor shall us r Category 6 of standard TIA/EIA
(100/1000BaseT). Network ﬁx n with no splices and separate from any wiring over
thirty (30) volts.

LC

3.  Primary and Secondary g0 s: Communication wiring shall be individually 100%
shielded pairs per mariyfa ers recommendations for distances installed, with overall

PVC cover, Class -rated run with no splices and separate from any wiring over
thirty (30) volts. Sh hall be terminated and wiring shall be grounded as recommended
by BC manuf; rer.
C. Signal Wiring: f/eegthactor shall run all signal wiring in accordance with National Electric Codes
and Division, 28 of this Specification.
1. Signgl wiritvg’to all field devices, including, but not limited to, all sensors, transducers,

PVC cover. Signal wiring shall be run with no splices and separate from any wiring
e thirty (30) volts.
Gignal wiring shield shall be grounded at controller end only unless otherwise
ecommended by the controller manufacturer.

D.iLow Voltage Analog Output Wiring: Contractor shall run all low voltage control wiring in
accordance with National Electric Codes and Division 26 of this Specification.
1.  Low voltage control wiring shall be minimum 16-gauge, twisted pair, 100% shielded, with
PVC cover, Class 2 plenum-rated. Low voltage control wiring shall be run with no splices
separate from any wiring above thirty (30) volts.

,@ ers, switches, etc. shall be twisted, 100% shielded pair, minimum 18-gauge wire,
ith
b

E. Control Panels: Provide control panels with suitable brackets for wall mounting for each control
system. Locate panel adjacent to systems served.

1.  Fabricate panels of 16-gage furniture-grade steel, or 6063-T5 extruded aluminum alloy,
totally enclosed on four sides, with hinged door and keyed lock, with manufacturer's
standard shop- painted finish and color.

2. Provide UL-listed cabinets for use with line voltage devices.

BAS BASIC MATERIALS, INTERFACE DEVICES,
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3.  Control panel shall be completely factory wired and piped, and all electrical connections
made to a terminal strip. Control panel shall have standard manufacturer's color.

4.  All gauges and control components shall be identified by means of nameplates.

5. All control tubing and wiring shall be run neatly and orderly in open slot wiring duct with
cover.

6. Complete wiring and tubing termination drawings shall be mounted in or adjacent to panel.

Cooling Tower and Closed Circuit Coolers: Contractor to field wire and install in galvanized
conduit all sensors/control devices provided with the equipment.

2.02 CONTROL VALVES (WITH AUTO-FLOW BALANCING)

A

built in flow regulator of type, body material and pressure class indicated. W, e or body
material is not indicated, provide selection as determined by manufacturegdoginstdllation
requirements and pressure class, based on maximum pressure and te&;e in piping

General: Provide factory fabricated pressure independent characterized cont%es with

system. Provide valve size in accordance with scheduled or specified um pressure drop
across control valve. Control valves shall be equipped with heavyguty ators, and with
proper close-off rating for each individual application. Minimu .@ rating shall be as
scheduled and adequate for each application, and shall gene@be considered at dead head

rating of the pump.

Ball Type Q
. Body: Forged Brass, nickel plated; threaded e: .

Seat: Reinforced Teflon PTFE

Ball: Chrome plated brass

Port: Standard or 'V’ style. O

Stem: Chrome plated brass

Cold Service Pressure: 400 psi

Regulator components: Stainl I/brass/Delrin 500AF
t:

ONoOR~LON =

Spring: Stainless Steel

Acceptable Manufacturers: 4@
are as follows: \5’
1.  Belimo

2. Substitutions: See on 01 60 00 - Product Requirements.

compliance with requirements approved manufacturers

2.03 CONTROL VALVES

A.

General: Pro iry fabricated control valves of type, body material and pressure class
indicated. JAh&geHpe or body material is not indicated, provide selection as determined by
manufact or installation requirements and pressure class, based on maximum pressure
perature in piping system. Provide valve size in accordance with scheduled or

specified maximum pressure drop across control valve. Control valves shall be equipped with
duty actuators, and with proper close-off rating for each individual application. Minimum
aseyoOff rating shall be as scheduled and adequate for each application, and shall generally be

%vsidered at dead head rating of the pump.
B. lug-Type Globe Pattern for Water Service:

DEDC, LLC

24P231

1. Valve Sizing: Where not specifically indicated on the control drawings, modulating valves
shall be sized for maximum full flow pressure drop between 50% and 100% of the branch
circuit it is controlling unless scheduled otherwise. Two-position valves shall be same size
as connecting piping.

2. Single Seated (Two-way) Valves: Valves shall have equal-percentage characteristic for
typical heat exchanger service and linear characteristic for building loop connections to
campus systems unless otherwise scheduled on the drawings. Valves shall have cage-
type trim, providing seating and guiding surfaces for plug on 'top-and-bottom' guided
plugs.
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3.

ok

T2V N®

N )

Double Seated (Three-way) Valves: Valves shall have linear characteristic. Valves shall
be balanced-plug type, with cage-type trim providing seating and guiding surfaces on 'top-
and-bottom' guided plugs.

Temperature Rating: 25°F minimum, 250°F maximum

Body: Bronze, screwed, 250 psi maximum working pressure for 1/2” to 2”; Cast Iron,
flanged, 125 psi maximum working pressure for 2-1/2” and larger.

Valve Trim: Bronze; Stem: Polished stainless steel.

Packing: Spring Loaded Teflon or Synthetic Elastomer U-cups, self-adjusting.

Plug: Brass, bronze or stainless steel, Seat: Brass

Disc: Replaceable Composition or Stainless Steel Filled PTFE.

Ambient Operating Temperature Limits: -10 to 150°F (-12.2 to 66 °C)

Acceptable Manufacturers: Subject to compliance with requirement%%j

manufacturers are as follows:

Johnson Controls

Invensys @
Warren O
Delta

Belimo Qﬂ
Substitutions: See Section 01 60 00 - Product ents.

~0 Q00 TW

C. Plug-Type Globe Pattern for Steam Service:

1.

modulating valves for applications of 15 psi ess for 80% of inlet gage pressure unless
r apptications of greater than 15 psig shall be
s scheduled otherwise. Two-position valves

Valve Sizing: Where valve size is not speci;q ated on the drawings, size

scheduled otherwise. Modulating valve

sized for 42% of inlet absolute pressurg u

shall be same size as connecting pipiRg®

Characteristics: Modified equalw ge characteristics. Cage-type trim, providing
D

seating and guiding surfaces jfe n "top and bottom" guided plugs.

a. Working Temperature: % minimum for saturated steam applications of 15 psig or
less; 366°F minim s¥urated steam applications of greater than 15 psig up to
150 psig. x

b. Body: Bronz d, 250 psig steam working pressure for 1/2” to 2”; Cast Iron,
flanged, 100 p eam working pressure for 2-1/2” and larger for applications of 50

psig or |
Valve g, Seat and Stem: Polished stainless steel.
Pac ring Loaded Teflon.

Q R€placeable Composition or Stainless Steel Filled PTFE.

®ao0

bl

eptable Manufacturers: Subject to compliance with requirements approved

&ma ufacturers are as follows:
1) Johnson Controls

2) Invensys

O 3) Warren
4) Delta

5) Substitutions: See Section 01 60 00 - Product Requirements.

D. Butterfly Type:

1.

Noohkwdh

Body: Extended neck epoxy coated cast or ductile iron with full lug pattern, ANSI Class
125 or 250 bolt pattern to match specified flanges.

Seat: EPDM, except in loop bypass applications where seat shall be metal to metal
Disc: Bronze or stainless steel, pinned or mechanically locked to shaft

Bearings: Bronze or stainless steel

Shaft: 416 stainless steel

Cold Service Pressure: 175 psi

Close Off: Bubble-tight shutoff to 150 psi

BAS BASIC MATERIALS, INTERFACE DEVICES,
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8. Operation: Valve and actuator operation shall be smooth both seating and unseating.
Should more that 2 psi deadband be required to seat/unseat the valve, valve shall be
replaced at no cost to the State.

9.  Acceptable Manufacturers: Subject to compliance with requirements approved
manufacturers are as follows:

Jamesbury WS815

Bray Series 31

Keystone AR2

Dezurik BGS

Belimo

Substitutions: See Section 01 60 00 - Product Requirements.

~0 Qo0 T®

E. Ball Type
. Body: Brass or bronze; one-, two-, or three-piece design; threaded %
Seat: Reinforced Teflon
Ball: Stainless steel.
Port: Standard or 'V’ style. Q
Stem: Stainless steel, blow-out proof design, extended tCH thickness of insulation.
Cold Service Pressure: 600 psi WOG
Steam working Pressure: 150 psi Q~
Acceptable Manufacturers: Subject to complian@h equirements approved
manufacturers are as follows:

. Conbraco Q
Worcester
Nibco O
Jamesbury
PBM \

Delta

XN oA WN

S@mea0oT

F. Segmented or Characte ype
. Body: Carbon SteTM 216), one-piece design with wafer style ends.

1
2. Seat: Reinfor Teflon (PTFE).
3. Ball: Stainle%el ASTM A351
4
5
6
7

Belimo
Substitutions: Seen 01 60 00 - Product Requirements
T

vitatidn Trim: Provide cavitation trim where indicated and/or required, designed to
elilyjnate cavitation and noise while maintaining an equal percentage characteristic. Trim
Q—\all be a series of plates with orifices to break the pressure drop into multi-stages.
. cceptable Manufacturers: Subject to compliance with requirements approved
manufacturers are as follows:

a. Jamesbury R-Series

b. Fisher

c. Belimo

d. Substitutions: See Section 01 60 00 - Product Requirements

2.04 CONTROL DAMPERS

A. General: Provide factory fabricated automatic control dampers of sizes, velocity and pressure
classes as required for smooth, stable, and controllable air flow. Provide parallel or opposed
blade dampers as recommended by manufacturers sizing techniques. For dampers located
near fan outlets, provide dampers rated for fan outlet velocity and close-off pressure, and
recommended by damper manufacturer for fan discharge damper service. Control dampers

BAS BASIC MATERIALS, INTERFACE DEVICES,
AND SENSORS
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B.

C.

D.

BAS BASIC MATERIALS, INTERFACE DEVICES,

used for smoke dampers shall comply with UL 555S. Control Dampers used for fire dampers
shall comply with UL 555.

For general isolation and modulating control service in rectangular ducts at velocities not

greater than 1500 fpm (7.62 m/s), differential pressure not greater than 2.5” w.c. (622 Pa):

1. Performance: Test in accordance with AMCA 500.

2. Frames: Galvanized steel, 16-gauge minimum thickness, welded or riveted with corner
reinforcement.

3. Blades: Stainless steel in lab exhausts and galvanized steel elsewhere, maximum blade
size 8 inches (200 mm) wide by 48 inches (1219 mm) long, attached to minimum 1/2 inch
(12.7 mm) shafts with set screws, 16 gauge minimum thickness.

4. Blade Seals: Synthetic elastomer, mechanically attached, field replacea
5. Jamb Seals: Stainless steel.
6. Shaft Bearings: Oil impregnated sintered bronze, graphite impregn on sleeve or

other molded synthetic sleeve, with thrust washers at bearings.
7. Linkage: Concealed in frame.
. Linkage Bearings: Oil impregnated sintered bronze or graphregnated nylon.
9. Leakage: Less than one percent based on approach ve #1500 ft./min. (7.62 m/s)
and 1 inches wg. (249Pa). Q
10. Maximum Pressure Differential: 2.5 inches wg. (6 2@
11. Temperature Limits: -40 to 200 °F (-40 to 93 °Cq. ;

12. Where opening size is larger than 48 inche?@ ) wide, or 72 inches (1829 mm)

(o]

high, provide dampers in multiple sections, ntermediate frames and jackshafts

greater than 4000 fpm (20.3 m/s), differ ssure not greater than 6” w.c. (1493 Pa):

1.  Performance: Test in accordan MCA 500.

2. Frames: Galvanized steel, minimum thickness, welded or riveted with corner
reinforcement.

3. Blades: extruded alumi@o ow airfoil shape, maximum blade size 8 inches (200 mm)

wide by 48 inches (1 x long, attached to minimum 1/2 inch (12.7 mm) shafts, 14
gauge minimum e igrthickness.
h

Blade Seals: Synt elastomeric, mechanically attached, field replaceable.
Jamb Seals: Stainless steel.
Shaft Begpmgs\ Oil impregnated sintered bronze sleeve, graphite impregnated nylon
sleeve ﬁ' synthetic sleeve, or stainless steel sleeve, with thrust washers at bearings.
7. Linka@eyCUricealed in frame.
8. Lipkag§Bearings: Oil impregnated sintered bronze or graphite impregnated nylon.
9
o

appropriate for installation.
For general isolation and modulating cont o%?e in rectangular ducts at velocities not
gét%

o oA

kage: Less than 0.1 percent based on approach velocity of 4000 ft./min. (20.3 m/s)
inches wg. (249Pa).
aximum Pressure Differential: 6 inches wg. (622 Pa)
. Temperature Limits: -40 to 200 °F (-40 to 93 °C).
12. Where opening size is larger than 48 inches (1219 mm) wide, or 72 inches (1829 mm)
high, provide dampers in multiple sections, with appropriately intermediate frames, and
jackshafts.

For general isolation and modulating control service in rectangular ducts at velocities not

greater than 4000 fpm, differential pressure not greater than 12” w.c.:

1. Performance: Test in accordance with AMCA 500.

2. Frames: Galvanized steel, 12-gauge minimum thickness, welded or riveted with corner
reinforcement.

3. Blades: Extruded aluminum hollow airfoil shape, maximum blade size 8 inches (200 mm)
wide by 48 inches (1219 mm) long, attached to minimum 3/4 inch (19 mm) shafts with set
screws

DEDC, LLC
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4. Shaft Bearings: Oil impregnated sintered bronze or stainless steel, pressed into frame,
with thrust washers at bearings.

5. Linkage: 10-gauge minimum thickness galvanized steel clevis type crank arms, 3/16”
x3/4” (4.76 mm x 19 mm) minimum thickness tie rods.

6. Linkage Bearings: Oil impregnated sintered bronze or graphite impregnated nylon.

7. Leakage: Less than 0.2 percent based on approach velocity of 4000 ft./min. (20.3 m/s)

and 1 inches wg. (249Pa) differential pressure.

Maximum Pressure Differential: 12 inches wg. (2984 Pa)

Temperature Limits: -40 to 300 °F (-40 to 149 °C).

0. Where opening size is larger than 48 inches (1219 mm) wide, or 72 inches (1829 mm)

high, provide dampers in multiple sections, with appropriately intermedia@nes, and

= ©x

jackshafts.
For general isolation and modulating control service in round ducts up to @es in size at
velocities not greater than 2500 fpm (12.7 m/s), differential pressure n r than 4” w.c.

(994 Pa):
1. Performance: Testin accordance with AMCA 500. Q
2. Frames: rolled 12 gauge steel strip for sizes 6 inch and Q =folled 14 gauge steel

channel for larger sizes, galvanized or aluminum finis
3. Blades: Steel construction, 12 gauge minimum thic dampers less than 18 inches
(457 mm) in size, 10 gauge minimum thickness fo r dampers.
4. Blade Seals: Full circumference neoprene.
ron%

o

Shaft: “zinch (12.7 mm) diameter zinc or ¢
6. Shaft Bearings: Oil impregnated sintered,b

with thrust washers at bearings.
7. Leakage: Less than 0.2 percent bas pproach velocity of 4000 ft./min. (20.3 m/s)
and 1 inches wg. (249Pa) differ sure.

8. Maximum Pressure Differentiz x es wg. (994 Pa)
9. Temperature Limits: -40 to @ (-40 to 149 °C).

For general isolation and mog control service in round ducts up to 60 inches in size at
ON{p

m plated steel.
or stainless steel, pressed into frame,

velocities not greater than (20.3 m/s), differential pressure not greater than 6” w.c.

(1492 Pa):
1. Performance: Test cordance with AMCA 500.

2.  Frames: roII-auge steel channel for sizes 48 inch and smaller, rolled 3/16 inch
(4.76 mm !:I steel channel for larger sizes, galvanized or aluminum finish.

3. Blades; onstruction, 10-gauge minimum thickness for dampers not greater than 48
inchg§ i €, Vainch (6.35 mm) minimum thickness for larger dampers.
BL%de ps: Y2 inch x Yainch (12.7 mm x 6.35 mm) full circumference steel bar.
h

4,

5. de Seals: Full circumference neoprene.

6 : zinc or cadmium plated steel, angle reinforcing as necessary.

Ghaﬂ Bearings: Oil impregnated sintered bronze or stainless steel, pressed into frame,
with thrust washers at bearings.

8. Leakage: Less than 0.4 percent based on approach velocity of 4000 ft./min. (20.3 m/s)
and 1 inches wg. (249Pa) differential pressure.

9. Maximum Pressure Differential: 6 inches wg. (1492 Pa)

10. Temperature Limits: -40 to 250 °F (-40 to 121 °C).

2.05 ACTUATORS

A

DEDC, LLC
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General: Size actuators and linkages to operate their appropriate dampers or valves with
sufficient reserve torque or force to provide smooth modulating action or 2-position action as
specified. Select spring-return actuators with manual override to provide positive shut-off of
devices as they are applied.

Damper Actuators

1. Ambient Operating Temperature Limits: -10 to 150°F (-12.2 to 66 °C)

BAS BASIC MATERIALS, INTERFACE DEVICES,
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2.
3.

Two Position Electric Actuators: Line voltage with spring return

Electronic Actuators: Provide actuators with spring return for two-position (24v), 0-5 Vdc,
0-10 Vdc, 2-10Vdc, 4-20 mA, or PWM input (subject to restrictions) as required. Actuators
shall travel full stroke in less than [90] seconds. Actuators shall be designed for a
minimum of 60,000 full cycles at full torque and be UL 873 listed. Provide stroke indicator.
Actuators shall have positive positioning circuit. Where two actuators are required in
parallel or in sequence provide an auxiliary actuator driver. Actuators shall have current
limiting motor protection. Actuators shall have manual override where indicated.
Modulating actuators for valves shall have minimum rangeability of 40 to 1.

a.

Close-Off Pressure: Provide the minimum torque required, and spring return for fail
positioning (unless otherwise specifically indicated) sized for required glose-off
pressure. Required close-off pressure for two-way water valve ap I%s shall be
the shutoff head of associated pump. Required close-off rating of's alve
applications shall be design inlet steam pressure plus 50 per r Jbw pressure
steam, and 10 percent for high pressure steam. Required c% rating of air
damper applications shall be shutoff pressure of associaj€tN¥a lus 10 percent.
Acceptable Manufacturers: Subject to compliance with ’g ements approved
manufacturers are as follows: Q

1) Belimo
2) Johnson Controls Q‘
3) Delta 0
4) Invensys

5) Substitutions: See Section 01 60 Product Requirements

C. Quarter-Turn Actuators (for ball and butterfl s):
Electric

1.

a.

o

o

o

Motor: Suitable for 120 or 2 ingle-phase power supply. Insulation shall be
NEMA Class F or better. u hall be rated for 100 percent duty cycle. Motors
shall have inherent ove @ ordtection.
Gear Train. Motor guetp hall be directed to a self locking gear drive mechanism.
Gears shall be r orque input exceeding motor locked rotor torque.

6& rol wiring shall be wired to a terminal strip in the actuator

Wiring: Power,

enclosure q ,

Failsafe BegitionMg: Actuators shall be spring return type for failsafe positioning.
etuator enclosure shall be NEMA-4 rated, and shall have a minimum of
d conduit entries. Provide an enclosure heater for actuators located
buildings.

outs
f. % Switches: Travel limit switches shall be UL and CSA approved. Switches shall
I

g.

Re

j.

k.

im% actuator in both open and closed positions.

Mechanical Travel Stops: The actuator shall include mechanical travel stops of
stainless steel construction to limit actuator to specific degrees of rotation.

Manual Override: Actuators shall have manual actuator override to allow operation of
the valve when power is off. For valves 4 inches and smaller the override may be a
removable wrench or lever or geared handwheel type. For larger valves, the override
shall be a fixed geared handwheel type. An automatic power cut-off switch shall be
provided to disconnect power from the motor when the handwheel is engaged for
manual operation.

Valve Position Indicator: A valve position indicator with arrow and open and closed
position marks shall be provided to indicate valve position.

Torque Limit Switches: Provide torque limit switches to interrupt motor power when
torque limit is exceeded in either direction of rotation.

Position Controller: For valves used for modulating control, provide an electronic
positioner capable of accepting 4-20 mA, 0-10 Vdc, 2-10 Vdc, and 135 Ohm
potentiometer.

BAS BASIC MATERIALS, INTERFACE DEVICES,
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I.  Ambient Conditions: Actuator shall be designed for operation from -140 to 150 °F
ambient temperature with 0 to 100 percent relative humidity.

2.06 GENERAL FIELD DEVICES

A.

E.

Provide field devices for input and output of digital (binary) and analog signals into controllers
(BCs, AACs, ASCs). Provide signal conditioning for all field devices as recommended by field
device manufacturers, and as required for proper operation in the system.

It shall be the Contractor's responsibility to assure that all field devices are compatible with
controller hardware and software.

Field devices specified herein are generally 'two-wire' type transmitters, with power for the
device to be supplied from the respective controller. If the controller provided j
to provide this power, or is not designed to work with 'two-wire' type transmijte®e?opif field
device is to serve as input to more than one controller, or where the lengti{ofavi
controller will unacceptably affect the accuracy, the Contractor shall prgfid

equal transmitter and necessary regulated DC power supply or 120 f%w

r-wire' type

er supply, as
required.

For field devices specified hereinafter that require signal cond; »Signal boosters, signal
repeaters, or other devices for proper interface to controllerE tractor shall furnish and install

proper device, including 120V power as required. Such hall have accuracy equal to,
or better than, the accuracy listed for respective field deg

Accuracy: As stated in this Section, accuracy shallg
nonrepeatability and hysteresis.

ombined effects of nonlinearity,

2.07 TEMPERATURE SENSORS (TS)

A.

B.

provide a resolution of no worse than 0¢ .16 °C) (unless noted otherwise). Where
thermistors are used, the stability siN etter than 0.25°F over 5 years.

Sensor range: When matched with A/D cE@of BC, AAC/ASC, or SD, sensor range shall

Matched Sensors: The followin @ ations shall require matched sensors:

1. Building Loop Connecti Ade matched loop and building supply sensors where
control sequence req trolling to a temperature rise (differential).

2. Hydronic Temper rence Calculations: Provide matched supply and return
temperature senso ere the pair is used for calculating temperature difference for use

in load calcul s or sequencing such as across chillers and plants.

3. Air Handli t Sequencing: Provide matched pair for the cooling and heating coil

leaving s@s here the sequence includes calculating an offset from the supply air
setpqifit intain a leaving heating coil temperature.

for ounting. Provide insulated base. Following sensing elements are acceptable:

C. Room Eem rature Sensor: Shall be an element contained within a ventilated cover, suitable
e

1 ing element shall be platinum RTD, thermistor, or integrated circuit, +/- 0.4°F
curacy at calibration point.

rovide setpoint adjustment where indicated. The setpoint adjustment shall be a
warmer/cooler indication that shall be scalable via the BAS.
3. Provide an occupancy override button on the room sensor enclosure where indicated.
This shall be a momentary contact closure
4.  Provide current temperature indication via an LCD or LED readout where indicated.

D. Single-Point Duct Temperature Sensor: Shall consist of sensing element, junction box for wiring

connections and gasket to prevent air leakage or vibration noise. Temperature range as

required for resolution indicated in paragraph A. Sensor probe shall be 304 stainless steel.

1. Sensing element shall be platinum RTD, thermistor, or integrated circuit, +/- 0.2°F
accuracy at calibration point

E. Averaging Duct Temperature Sensor: Shall consist of an averaging element, junction box for
wiring connections and gasket to prevent air leakage. Provide sensor lengths and quantities to
DEDC, LLC BAS BASIC MATERIALS, INTERFACE DEVICES,
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result in one lineal foot of sensing element for each three square feet of cooling coil/duct face

area. Temperature range as required for resolution indicated in paragraph A.

1. Sensing element shall be platinum RTD, or thermistor, +/- 0.2°F accuracy at calibration
point.

F. Liquid immersion temperature sensor shall include [Stainless Steel] thermowell, sensor and
connection head for wiring connections. Temperature range shall be as required for resolution
of 0.15°F.

1.  Sensing element (chilled water/glycol systems) shall be platinum RTD +/- 0.2°F accuracy
at calibration point. Temperature range shall be as required for resolution of 0.15°F.

2. Sensing element (other systems) shall be platinum RTD, thermistor, or integrated circuit,
+/- 0.4°F accuracy at calibration point. Temperature range shall be as re% for

resolution of 0.3°
G. Pipe Surface-Mount Temperature Sensor: Shall include metal junction %Iamps and
shall be suitable for sensing pipe surface temperature and installation sulation. Provide
thermally conductive paste at pipe contact point. Temperature ran e as require for
resolution indicated in paragraph A.

1.  Sensing element shall be platinum RTD, thermistor, or ir@a circuit, +/- 0.4°F

accuracy at calibration point
H. Outside air sensors shall consist of a sensor, sun shiel Qy'ﬂox, and watertight gasket to
prevent water seepage. Temperature range shall be e§ulte for resolution indicated in

Paragraph A
1. Sensing element shall be platinum RTD, the tor, or integrated circuit, +/- 0.4°F
accuracy at calibration point.
2.08 TEMPERATURE TRANSMITTERS O
A.  Where required by Controller, or whe % runs are over 50 feet, sensors as specified above
t

may be matched with transmitters g g 4-20 mA linearly across the specified temperature
range. Transmitters shall have z4 d span adjustments, an accuracy of 0.1°F when applied

to the sensor range.
2.09 HUMIDITY TRANSMITTERS
A. Units shall be suitable fi , wall (room) or outdoor mounting. Unit shall be two-wire
transmitter utilizing balk p er resistance change or thin film capacitance change humidity
sensor. Unit shal @ e linear continuous output of 4-20 mA for percent relative humidity (%
RH). A combi emperature and humidity sensor may be used for zone level monitoring.

g the following minimum performance and application criteria:
> 0to 100% RH.

Sensors shal
Inpu
& (% RH): +/- 2% (when used for enthalpy calculation, dewpoint calculation or

difier control) or +/- 3% (monitoring only) between 20-90% RH at 77°F, including
resis, linearity, and repeatability.

ensor Operating Range: As required by application
% Long Term Stability: Less than 1% drift per year.
B cceptable Manufacturers: Units shall be Vaisala HM Series, General Eastern, Microline, or
Hy-Cal HT Series. Substitutions shall be allowed per Division 1.
2.10 DIFFERENTIAL PRESSURE TRANSMITTERS (DP)

A. General Purpose - Water: Two-wire transmitter, 4-20 mA output with zero and span
adjustments. Plus or minus 0.5% overall accuracy, 450 psig (3103 KPa) maximum static
pressure rating, 200 psid maximum overpressure rating for 6 through 60 psid range, 450 psid
for 100 through 300 psid range. Acceptable units shall be Kele & Associates Model 360 C.
Substitutions shall be allowed per Division 1.

Industrial Application, Liquid, Steam and Gas:

1. General: Two-wire smart DP cell type transmitter, 4-20 mA or 1-5 Vdc user-selectable
linear or square root output, adjustable span and zero, stainless steel wetted parts.

BAS BASIC MATERIALS, INTERFACE DEVICES,
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m

Environmental limits: -40 to 250 °F (-40 to 121°C), 0 to 100% RH..

Accuracy: less than 0.1 percent of span.

Output Damping: Time constant user selectable from 0 to 36 seconds.

Vibration Effect: Less than £0.1% of upper range limit from 15 to 2000 Hz in any axis
relative to pipe mounted process conditions.

Electrical Enclosure: NEMA-4, -4X, -7, -9.

Approvals: FM, CSA.

8. Acceptable Manufacturers: Rosemount Inc. 3051 Series, Foxboro, Johnson-Yokagawa,
Setra, or Mamac. Substitutions shall be allowed per Division 1.

akrown

No

General Purpose Low Pressure Air: Generally for use in static measurement of duct pressure or
constant volume air velocity pressure measurement where the range is applic

General: Loop powered two-wire differential capacitance cell-type tra er,
Output: two wire 4-20 mA output with zero adjustment. %
Overall Accuracy: Plus or minus 1%. @
Minimum Range: 0.1 in. w.c.
Maximum Range: 10 inches w.c. O
Housing: Polymer housing suitable for surface mountin
Acceptable Manufacturers: Modus T30. Substitution a
Static Sensing Element: Pitot-type static pressureng

e allowed per Division 1.
tips similar to Dwyer model A-

NSO ®ON =

301 and connecting tubing.
9. Range: Select for specified setpoint to be b % and 75% full-scale.

General Purpose Low Pressure/Low Differential AIGenerally for use in static measurement of
space pressure or constant volume air veIoa@ ssure measurement where the range is
n

applicable.
. General: Loop powered, two-wir ial capacitance cell type transmitter.
. Output: Two-wire 4-20 mA out zero adjustment.

Overall Accuracy: Plus or

Minimum Range: 0O in. w,
Maximum Range: 0.1 r 0.5 inches w.c.
Housing: Polymer uitable for surface mounting.

Acceptable Manuf%s: Modus T30. Substitutions shall be allowed per Division 1.
meMt: Pitot-type static pressure sensing tips similar to Dwyer model A-

Static Sensing/ale
301 and con tubing.
9. Range: r specified setpoint to be between 25% and 75% full-scale.

ure: Generally for use in variable volume air velocity pressure measurement
where the Nige is applicable.

1. neral? Loop powered two-wire differential capacitance cell type transmitter.

Z.Q? ut: Two-wire, 4-20 mA output with zero adjustment.

PN RGN =

verall Accuracy: Plus or minus 0.25%
inimum Range: 0 in. w.c.
Maximum Range: 1 inch w.c.
Housing: Polymer housing suitable for surface mounting.
7. Acceptable Manufacturers: Setra. Substitutions shall be allowed per Division 1.
8. Range: Select for minimum range that will accept the maximum velocity pressure
expected.

2.11 VALVE BYPASS FOR DIFFERENTIAL PRESSURE SENSORS
A. Provide a five valve bypass kit for protection of DP sensors where the static on the pipe can

DEDC, LLC
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cause on over pressure when connected to one port with the other at atmospheric pressure.
Kit shall include high and low pressure isolation valves, high and low pressure vent valves, and
a bypass valve contained in a NEMA-1 enclosure.
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2.12 DIFFERENTIAL PRESSURE SWITCHES (DPS)

A.

General Service - Air: Diaphragm with adjustable setpoint and differential and snap acting form
C contacts rated for the application. Provide manufacturer's recommended static pressure
sensing tips and connecting tubing

General Service - Water: Diaphragm with adjustable setpoint, 2 psig or adjustable differential,
and snap-acting Form C contacts rated for the application. 60 psid minimum pressure
differential range. 0°F to 160°F operating temperature range.

2.13 PRESSURE SWITCHES (PS)

A.

B.

Diaphragm or bourdon tube with adjustable setpoint and differential and snap-acting Form C
contacts rated for the application. Pressure switches shall be capable of withsj@hding 150% of
rated pressure.

Acceptable Manufacturers: Square D, ITT Neo-Dyn, ASCO, Penn, Hon ,2nd Johnson
Controls. Substitutions shall be allowed per Division 1.

2.14 TRANSDUCERS

A

Standard Capacity Electronic-to-Pneumatic (E-P) Transducers; Qsducers shall be
Voltage-to-Pneumatic (V-P) type, Current-to-Pneumatic (I-P , [and Pulse Width Modulated-
to-Pneumatic (PWM-P) typel:

Electrical Power Supply: 24 Vac or 24 Vdc.

Pneumatic Air Supply: 30 psig (2.07 bar) maxi .

Air Capacity: 1100 scim @ 20 psig (300 ¢ 1.4 bar).
Air Consumption: Zero at steady state.

Output Span: 0-20 psig (0-1.4 bar).

Input: 4-20 mA, 0-5 Vdc, 1-5 Vdc, 0—?@2—1 0 Vdc, 0-15 Vdc, or 3-15 Vdc input. [Pulse

width modulated or tri-state inpu\ allowed].

I N

Pulse Width Modulated and Tri nput Time Base: Dip switch selectable
Enclosure: Polymer designéd rface or panel mount.

Air Connections: V4" (6.3£
0. Failure Mode on Pow

= © o~

Failsafe transduceyg$hal €xhaust output upon power loss.
11. Acceptable Manuf; s: RE Technologies Model UCP-522. Substitutions shall be

allowed per D jon
Binary to Analog=L¥0sducers ([Pulse Width Modulating] or Tri-State-to-Voltage or -Current):
1 Adjustab 0 and span
2. Fall on Power Loss: Shall be provided with memory feature to allow the

{Cer to return to last value on power failure.

trgnsd
3 &{racy 1 1% of span
4 utput Span: 4-20 mA, 0-5 Vdc, 1-5 Vdc, 0-10Vdc, 2-10Vdc, 0-15Vdc, 3-15Vdc
qut: 4-20 mA, pulse width modulated or tri-state input.

ulse Width Modulated] and Tri-state Input Time Base: Dip switch selectable.

i ; Enclosure: Polymer designed for surface or panel mount.

C.

8. Failure Mode on Power Loss: Non-failsafe transducers shall have no output air loss.
Failsafe transducers shall exhaust output upon power loss.

9. Acceptable Manufacturers: RE Technologies Model PWA Series. Substitutions shall be
allowed per Division 1.

Electronic-to Electronic (Voltage or Current to Current or Voltage):

1. Adjustable zero and span.

2. Failure Mode on Power Loss: Memory feature to allow the transducer to return to last
value on power failure.

3. Accuracy: + 1% of span.

4. Output Span: 4-20 mA, 0-5 Vdc, 1-5 Vdc, 0-10 Vdc, 2-10 Vdc, 0-15 Vdc, 3-15 Vdc.

5.  Input: 0-20 Vdc, 0-20 ma, 0-10 kOhm.

BAS BASIC MATERIALS, INTERFACE DEVICES,
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6. Pulse Width Modulated] and Tri-state Input Time Base: Dip switch selectable

7. Enclosure: Polymer enclosure designed for surface or panel mount.

8. Acceptable Manufacturers: RE Technologies Model PWA Series. Substitutions shall be
allowed per Division 1.

2.15 CURRENT SWITCHES (CS)

A. Clamp-On or Solid-Core Design Current Operated Switch (for Constant Speed Motor Status
Indication)
1. Range: 1.51to0 150 amps.
2. Trip Point: Adjustable.
3. Switch: Solid state, normally open, 1 to 135 Vac or Vdc, 0.3 Amps. Zero gff state
leakage.

Lower Frequency Limit: 6 Hz.
Trip Indication: LED @

Approvals: UL, CSA

N OR

Max. Cable Size: 350 MCM

Acceptable Manufacturers: Veris Industries H-708/908; In chnologies SCS1150A-

LED. Substitutions shall be allowed per Division 1.

B. Clamp-on or Solid-Core Wire Through Current Switch (C
Same as CS with 24v command relay rated at 5A @ 24
inductive, load control contact power shall be induc onpmonitored conductor (minimum
conductor current required to energize relay 5A, g of 135A). Acceptable
Manufacturers shall be Veris Industries, Inc., Mod H938/735; or RE Technologies RCS
1150. Substitutions shall be allowed per Divigiond.
1. Where used for single-phase device ovide the CS/CR in a self-contained unit in a

housing similar with override swit e RIBX. Substitutions shall be allowed per

r Constant Speed Motors):
resistive, 3A @ 240 Vac

—

Division 1. \
C. Clamp-On Design Current Operai ch for Variable Speed Motor Status Indication

1. Range: 1.5to 135 Amp
2. Trip Point: Self-calibrafj ed on VA memory associated with frequency to detect loss
of belt with subsequ@Wi INgrease of control output to 60 Hz.

3.  Switch: Solid state] <@ ally open, 1 to 135 Vac or Vdc, 0.3 Amps. Zero off state

leakage. %
. . NE

Max. §éble Size: 350 MCM
/%ptale Manufacturers: Veris Industries, Inc. H-904. Substitutions shall be allowed
peNDivision 1.
D. On Wire Through Current Switch (CS/CR) (for Variable Speed Motors): Same as CS
[(IT"24v command relay rated at 5A @ 240 Vac resistive, 3A @ 240 Vac inductive, load control
contact power shall be induced from monitored conductor (minimum conductor current required
o energize relay 5A, max. rating of 135A). Acceptable manufacturer shall be Veris Industries,
Inc., Model # H934. Substitutions shall be allowed per Division 1.

E. Variable Speed Status: Where current switches are used to sense the status for variable
speed devices, the CT shall include on-board VA/Hz memory to allow distinction between a belt
break and subsequent ramp up to 60 Hz, versus operation at low speed. The belt break
scenario shall be indicated as a loss of status and the operation at low speed shall indicate
normal status.

2.16 CURRENT TRANSFORMERS (CT)

A. Clamp-On Design Current Transformer (for Motor Current Sensing)
1.  Range: 1-10 amps minimum, 20-200 amps maximum

4
5.
6.
7
8
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2. Trip Point: Adjustable
3. Output: 0-5VDC.
4.  Accuracy: +0.2% from 20 to 100 Hz.
5.  Acceptable Manufacturers: KELE SA100. Substitutions shall be allowed per Division 1.

217 ELECTRIC METER
A. Sub-meter shall be designed for Multifunction Electrical Measurement on 3 phase power

5. The sub-meter shall accept a voltage input range of up to 416 V e to Neutral, and a
range of up to 721 Volts Line to Line.

6. Sub-meter shall accept a current reading of up to 11 am@ ous.

systems.

1. Sub-meter shall support 3 element wye, 2.5 element wye, 2 element delta, 4 wire delta
systems.

2. The sub-meter shall accept universal voltage input suitable for 120, 220, 277 power
systems. %

3.  Surge withstand shall conform to IEEE C37.90.1

4. The sub-meter shall be user programmable for voltage range to ap&: rgfio

B. The sub-meter shall have an accuracy of +/- 0.1% or better ts and amps, and 0.2% for
power and energy functions. The sub-meter shall meet t cy requirements of IEC687

(class 0.2%) and ANSI C12.20 (Class 0.2%).

1. The sub-meter shall provide true RMS measur N@of voltage, phase to neutral and
phase to phase, current, per phase and neu

2. The sub-meter shall provide sampling at 400+f§amples per cycle on all channel measured

readings simultaneously.
3. The sub-meter shall utilize 24 bit An toDigital conversion.

t red, .56” LED display.
m and ANSI C39.1 Round cut-outs.
2. The sub-meter must display of Load Bar on the front panel to provide an analog feel.
The % Load bar shall 0%€ss than 10 segments.
3. The sub-meter must h ﬂ ogrammable display, which allows for the following
programming funcfi isluding automatic scroll, screen selection programming, and
energy scaling.

D. Sub-meter shalli virtual measurement upgrade packs, which shall allow user to upgrade
in field without yewgd&ing installed sub-meter.
1. Twou acks shall be:
a. olis, ®mps, kW, kVAR, PF, kVA, Freq., kWh, kVAh, kVARh.
b& s, Amps, kW, kVAR, PF, kVA, Freq., kWh, kVAh, kVARh, %THD Monitoring and

C. The sub-meter shall include a three lig
1. The sub-meter shall fit in bot

Limit Exceeded Alarms.
1) These virtual upgrade packs must be able to be updated without physically
O removing the installed sub-meter.
2) Sub-meter shall be a traceable revenue sub-meter, which shall contain a utility
grade test pulse, allowing power providers to verify and confirm that the sub-
meter is performing to its rated accuracy.

E. The sub-meter shall include two independent communication ports with advanced features.

1. Port 1 shall provide an optical IrDA port (through the faceplate) which shall allow the unit
to be set up and programmed using a PDA or remote laptop without need for a
communication cable.

2. Port 2 shall be selectable for RS485 communication, for 10 base-T Ethernet or for 802.11
Wireless Ethernet.

3. When in serial mode, the meter shall speak Modbus ASCII, Modbus RTU, or DNP 3.0
protocol up to 57.6K baud.

BAS BASIC MATERIALS, INTERFACE DEVICES,
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4. When in Ethernet mode, the meter shall provide an 802.11 WIFI or an RJ45 Ethernet
connection which shall allow the unit to be assigned an IP address and communicate
Modbus protocol over Ethernet TCP/IP.

5.  The sub-meter shall have Pocket PC based software available for remote programming
and integration.

F. The sub-meter shall provide user configured fixed window or rolling window demand. This shall
allow user to set up the particular utility demand profile.

1.  Readings for kW, kVAR, kVA and PF shall be calculated using utility demand features.

2. All other parameters shall offer max and min capability over the user selectable averaging
period.

3. Voltage shall provide an instantaneous max and min reading, displaying ighest surge
and lowest sag seen by the sub-meter.

4. The meter shall additionally measure accumulated energy in both g tipg and
consuming quadrants with a programmable scaling that allow up #s of energy
resolution.

5. The meter shall also accumulate positive and negative VAR- «@ and VA-hours. All
readings shall be stamped with a positive and negative Jesdemand.

G. The sub-meter shall support power supply and support dir g from 100 to 400 Volts AC
or 100 to 370 Volts DC.

1. Sub-meter power supply shall accept burden of J0 X.

2. The sub-meter shall have a standard 4-year

H. Sub-meter shall be able to be stored in (-40 to +85%egrees C.
1. Operating temperature shall be (-30 to degrees C.
2. NEMA 12 faceplate rating shall be a blgffor the Sub-meter.
I.  The following devices are required for, %eter assembly:
1. Meter: Shark 100-S-60-10-V3,\4 pre-approved equal)
2. Split CT's (3 per Meter): El-Z ‘%. 200-00 (or pre-approved equal)
a. Field verified ampr, ervice prior to ordering CT.
b. CT Short Block: S§- (or pre-approved equal)
2.18 DUAL TECHNOLOGY OC Y SENSOR
A. Occupancy Sensorgsghall B€ dual-technology WattStopper model DT-300 or approved equal.
B. Occupancy Se | be capable of detecting presence in the control area by detecting

Doppler shifts@ itted ultrasound and passive infrared heat changes.

C. Occupangf'S s shall use patent pending ultrasonic diffusion technology that spreads
coverage tog wider area.
D. Occ&:y Sensors shall utilize Dual Sensing Verification Principle for coordination between

ni and PIR technologies. Detection verification of both technologies must occur in order
C

upancy Sensors shall have a retrigger feature in which detection by either technology shall

Et actjvate lighting systems. Upon verification, detection by either shall hold lighting on.

F.

G.

H.

DEDC, LLC
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etrigger the lighting system on within 5 seconds of being switched off.

Occupancy Sensors shall be ceiling mounted with a flat, unobtrusive appearance and provide
360° coverage.

Ultrasonic sensing shall be volumetric in coverage with a frequency of 40 KHz. It shall utilize
Advanced Signal Processing that automatically adjusts the detection threshold dynamically to
compensate for changing levels of activity and airflow throughout controlled space.

To avoid false ON activations and to provide immunity to RFI and EMI, Detection Signature
Analysis shall be used to examine the frequency, duration, and amplitude of a signal, to
respond only to those signals caused by human motion.
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e

The PIR technology shall utilize a temperature compensated, dual element sensor and a multi-
element Fresnel lens. The lens shall be Poly IR4 material to offer superior performance in the
infrared wavelengths and filter short wavelength IR, such as those emitted by the sun and other
visible light sources. The lens shall have grooves facing in to avoid dust and residue build up
which affects IR reception.

Occupancy Sensors shall operate at 24 VDC/VAC (halfwave-rectified) and utilize power relay
packs as specified.

Occupancy Sensors shall utilize adaptive technology to optimize time delay and sensitivity
settings to fit occupant usage patterns. The use of adaptive technology shall be selectable with
a DIP switch.

Occupancy Sensors shall feature a walk-through mode, where lights turn off jmytes after the
area is initially occupied if no motion is detected after the first 30 seconds%
300

Occupancy sensors shall have a built-in light level sensor that works fr,
footcandles.

Occupancy sensors shall have a manual-on function that is facilit installing a momentary
switch.
Occupancy Sensors shall have eight occupancy logic opti thgt give the ability to customize

control to meet application needs.

DT-300 sensor shall have an additional single-pole, (@throw isolated relay with normally
open, normally closed and common outputs. The jéolptedrelay shall be for use with HVAC
control, data logging, and other control options.

Each sensing technology shall have an LEDfing@ator that remains active at all times in order to
verify detection within the area to be cont e LED can be disabled for applications that
require less sensor visibility.

Il be manufactured by an ISO 9002 certified
defect rate of less than 1/3 of 1%.

arranty and shall be UL and CUL listed.

To ensure quality and reliability, sgp
manufacturing facility and shall h

Sensors shall have standard

Power Relay Pack for O Sensor:

1. Power Relay Pack%l be WattStopper model BZ-150 or approved equal.

2. Power Relay@is all be self-contained transformer and relay modules measuring
1.75" X 2.75" /'S%

3. Power @ ks shall have dry contacts capable of switching 20 amp ballast and

incangeéstenifioads @ 120 VAC, 60 Hz; 20 amp ballast @ 277 VAC, 60 Hz; 1 hp @ 120-
250 Q 60Hz.

4. wer Relay Packs shall have primary dual-voltage inputs of 120/277 VAC.

5. _“Poyer Relay Packs shall provide 24 VDC, 225 mA output with relay connected.

Oower Relay Packs shall be capable of parallel wiring without regard to AC phases on
rimary.

sensors for automatic control.
Power Relay Packs shall have hold-ON and hold-OFF inputs for integration with lighting
control panels, BMS and other building systems.
Power Relay Packs shall have overcurrent protection if the low voltage current drawn
exceeds 225 mA. In the event of an overcurrent condition, the low voltage output current
shuts down and the LED will blink to indicate a fault condition.
Power Relay Packs shall have integral LED to indicate status of relay.
Power Relay Packs shall be UL 2043 plenum-rated and shall have low voltage Teflon
coated leads, rated for 300 volts.

12. Power Relay Packs shall utilize Zero Crossing Circuitry to protect from the effects of
inrush current and increase product longevity.

é Power Relay Packs can be used as a stand-alone, low voltage switches or can be wired to
8
9
10
11
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13. To ensure quality and reliability, Power Relay Packs shall be manufactured by an ISO
9002 certified manufacturing facility and shall have a defect rate of less than 1/3 of 1%.

14. Power Relay Packs shall have a 5 year warranty.

15. Power Relay Packs shall be UL and CUL listed.

2.19 OUTDOOR AIR STATIC PRESSURE SENSING TIP

A. Pressure sensor: Pressure sensing tip shall be designed to minimize the effects of wind and
resulting velocity pressure up to 80 mph. Acceptable manufacturers shall be Dwyer A-306.
Substitutions shall be allowed per Division 1.

B. Low Air Pressure Surge Dampener: 30-second time constant. Acceptable manufacturer shall

be Modus SD030. Substitutions shall be allowed per Division 1.
2.20 CONTINUOUS LEVEL TRANSMITTERS %
A. Capacitance Type %
1. Provide a loop powered, continuous capacitance type level transiQi th adjustable

span and zero.
2.  Output: 4-20 mA.

3. Probe: Fluoropolymer coated stainless steel rod or cabl rovide cable probe with end
attachment hardware or weight. Q

4.  Electrical Enclosure: NEMA-4, -7. Q~

5. Approvals: UL or CSA. 0

6. Accuracy: +1% of calibrated span.

7. Process Connection: MPT or ANSI Flange Qquired.

8.

Acceptable Manufacturers: Drexelbrog, dreSs & Hauser. Substitutions shall be
allowed per Division 1.

4-20 mA or 1 to 5 volt user e linear or square root output
Adjustable span and zer

Stainless steel wetted

Environmental limi &o 50 °F (-40 to 121°C), 0 to 100% RH
Accuracy: less tha percent of span

Output Dame'@’im constant user selectable from 0 to 36 seconds

B. Hydrostatic Pressure
. Two wire smart d/p cell type tra x r
‘ .@

N~ GN =

Vibration Effi ss than +0.1% of upper range limit from 15 to 2000 Hz in any axis
relative t ounted process conditions.

9. Electg€al\gngiosure: NEMA 4, 4X,7,9

10. App%: FM, CSA

11. ceptable Manufacturers: Rosemount Inc. 3051 Series, Foxboro, and Johnson-
gawa. Substitutions shall be allowed per Division 1.

Y
221 IN @1 TYPE TURBINE METER FOR WATER SERVICE

ine Insertion Flow Meter sensing method shall be impedance sensing (iron magnetic and
non-photoelectric), with volumetric accuracy of +/- 2% of reading over middle 80% of operating
range, and +/- 4% of reading over the entire operating range. Turbine Insertion Flow Meter
shall have maximum operating pressure of 400 psi and maximum operating temperature of
200°F continuous (220°F peak). All wetted metal parts shall be constructed of 316 stainless
steel. Flow meter shall meet or exceed all of the accuracy, head loss, flow limits, pressure and
material requirements of the AWWA standard C704-70 for the respective pipe or tube size.
Analog outputs shall consist of non-interactive zero and span adjustments, a DC linearly of
0.1% of span, voltage output of 0-10 V, and current output of 4-20 mA.
1. Install in water systems with a minimum of 10 pipe diameters unobstructed flow. [Double
turbine insertion required at between 10 and 4 diameters unobstructed flow.]
2. Acceptable Manufacturers: Onicon Corp. and Hersey. Substitutions shall be allowed per
Division 1.
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2.22 VORTEX SHEDDING FLOW METER FOR LIQUID, STEAM AND GAS SERVICE:
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A. Output: 4-20 mA, 0-10 Vdc, 0-5 Vdc
B. Maximum Fluid Temperature: 800 °F (427 °C)
C. Wetted Parts: Stainless Steel
D. Housing: NEMA 4X
E. Turndown: 10:1 minimum.
F. Accuracy: 0.5% of calibrated span for liquids, 1% of calibrated span for steam and gases.
G. Body: Wafer style or ANSI flanged to match piping specification.
H. Acceptable Manufacturers: Foxboro 83 series, Johnson-Yokagawa, and Ros@t.
Substitutions shall be allowed per Division 1.
2.23 MAGNETIC FLOW METERS FOR WATER SERVICE @
A. Acceptable Manufacturers: 6

C.

ccuracy:
g. dnder the reference conditions of a 68 °F media temperature, a 68 °F ambient

1.

Engineering Measurements Co. (EMCO MAG 3100 with a m @ AG 2500 electronic

transmitter and display)

2. Rosemont Q

3. Toshiba Q~

4. Hersey Measurement

5. Yokogawa Industrial Automation

6. Endress & Hauser Q

General Requirements:

1. Sensor shall be a magnetic flow metgriwhigh utilizes Faraday's Law to measure
volumetric fluid flow through a pip.

2. The flow meter shall consist of ents, the sensor and the electronics. The sensor
shall generate a measuring s oportional to the flow velocity in the pipe. The

@into a standard current output.
3.

electronics shall convert thi
Electronic replacement € ot affect meter accuracy (electronic units are not matched

with specific sensors xx
a. Provide a fou ternally powered, magnetic type flow transmitter with

adjustable_spa zero, integrally mounted to flow tube.
Output: A

Flow,Amh& Stainless steel

El Enclosure: NEMA 4, 7.

%o als: UL or CSA.

Stability: 0.1% of rate over six months.

N\, Process Connection: Carbon steel, ANSI 150 LB, size as required.

cooo0vT

temperature, a +/- 1% nominal power supply voltage, 10 diameters up stream and 5 down
of straight piping and a fully developed flow profile; the meter must meet the following
requirements:

2. +/- 0.8% of reading accuracy in the flow range of 1.65 - 33 ft/sec +/- (0.66/Velocity actual
ft/s +0.4)% of reading accuracy in the flow range of 0-1.65 ft/sec.
3. Meter repeatability shall be +/- 0.1% of rate at velocities > 1.65 ft/sec.

Calibration: The sensor must be calibrated on an internationally accredited (i.e. NAMAS) flow
rig with accuracy better than 0.1%. Calibration shall be traceable to National Institute of
Standard and Technology.

Construction:

1.

The meter piping material shall be AISI 304 stainless steel.

2. The meter flange and enclosure material shall be carbon steel.
BAS BASIC MATERIALS, INTERFACE DEVICES,
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3. The external surface of the sensor is to be treated with at least .006 in. (150 uym) of
Corrosion resistant two-component paint.

4. The inner meter piping shall be protected with a neoprene liner or similar liner.

5.  The electrode material shall be AISI 316 Ti or better.

6. The sensor be ANSI class 150#.

F. Electronics:

1. The sensor shall contain a SENSOR-PROM, storing calibration and factory default
settings, i.e. the identification of the sensor and size.

2. AnISO 9001 approved company shall manufacture the sensor and electronics.

3. As standard, the electronics must be installable directly on the sensor or installable

(remote) up to 1500 ft from the sensor as a maximum. @

4.  With local electronics installation, the electronics shall be able to withg#and 3 feet water
submersion for up to 30 minutes. @
5. The electronics shall be compatible with the following power spe

a. 15/230 Vac +10% to 15% 50-60 Hz.

b. The power consumption must be 10 Watts or less mdth of meter size.

c. The meter electronics shall be able to produce sim caleable current and
frequency/pulse output. The frequency output s linearly proportional to flow
rate and scaleable from 0-10 kHz. The pulse Qﬁﬁall be scaleable from 50 to
5000 milliseconds duration, suitable for an ele echanical totalizer in engineering
units

d. The electronics must have an internal t%er for summation of flow.

e. The output of the electronics muso‘w@indi ually, galvanically isolated with an
isolation voltage of more than 500V.

G. Output:
1. The current signal must be eith 0 MA or 4-20 mA proportional to the flow velocity.
2. The output current signal m modate 20% over range without loss in linearity.
3. The electronics shall hav anumeric LCD display showing actual flow and totalized
flow in engineering unit
4,

The display and key, st be rotatable so that the display can be viewed regardless
of sensor orientati

H. Error Detection:

1.

The electroanst be able to detect the flowing error conditions:
a. Sig ction between electronics and sensor interrupted.

b. rrent to the coil circuit.
C. d on the current output.

Defective electronics.
e. N, Defective sensor.

Empty pipe
. The electronics must have an Error Log where all error conditions occurring within a

period of 180 days are stored.

. lectronic Replacement Programming:

o

DEDC, LLC
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The electronics must be immediately replaceable without the need of cable disconnection
or renewed configuration programming.

When the supply voltage is applied, the electronics must self configure and display flow
without keyboard contact (no programming required).

The electronics must be provided with an automatic zero flow setting.

The electronics shall be programmable with respect to:

a. User display options and menu

b. Setting data

c. Configuration of outputs

d. Zero 'cut-off from 0% to 9.9% of maximum flow.
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e. For ease of programming, the electronics shall be programmable away from the
meter using the meter Sensor-Prom and a 9 V battery.

f.  The electronics shall be suitable for operation in an ambient temperature range of -4
°F to 120 °F.

2.24 VENTURI FLOW METER FOR WATER SERVICE
A.
B.

Flow Sensing Element: Differential-pressure Venturi-type designed for installation in piping.

Construction: Bronze or cadmium plated steel with brass quick connect fittings and attached
tag with flow conversion data and rated flow. Ends shall be threaded for 2” and smaller and
flanged or welded for larger than 2.

Differential transmitter shall be dual range industrial grade as specified above%
agyfement.

Connect differential pressure to venturi and repipe quick connect fittings fo
Provide ball valves to isolate quick connects and differential pressure tr

Apply Venturi-type flow meters where minimum flow range is no less t 70 of maximum
flow.

2.25 AIRFLOW MEASURING STATIONS (AFMS)
A

manifolds and air straightening vanes packaged in a sh casing. Distribute sensing
elements in accordance with ASHRAE for traversing duc rovide taps to connect tubing
from instrumentation. Label AFM with drawing nu ignation, design flow, velocity
pressure, and pressure drop. Application of pitot shall be allowed only where minimum

expected flow is greater than 30% or maximupg flo
Hot Wire Grid: Provide an array of hot wire @)meter with air straightening package in a

sheet metal casing. Provide averaginggir nd transmitter to transmit a linear signal

Pitot Tube Grids: Provide an array of velocity pressure se@' lements with averaging

proportional to airflow.
Vortex Shedding Grid: Provide af vortex shedding elements designed to produce
stable 'Karmen Vortices' that ageali¢ay/with air velocity. Provide the electronics to totalize the
pulses and output average proportional to an output signal of 4-20ma.

Sensor Accuracy: +Q$S

Electronics Accur 5%
Range: Selectginim®h range to accommodate the expected flow range of the project

Temperature@s 20-140°F
Acceptah @ facturer: Tek-Air Systems Inc. 'Vortek' Model. Ebtron 'Gold Series'

.

Modelp & utions shall be allowed per Division 1.

2.26 AIR VELOCI ESSURE SENSORS (INSERTION TYPE)
A. Sing&Mul i-Point Averaging (as indicated): Sensing tip shall be for insertion into duct with
n

227 C

moo

F.
2.28 PNEUMATIC CONTROL COMPONENTS

BAS BASIC MATERIALS, INTERFACE DEVICES,

indflange and push on tube connections. Material shall be suitable to the application.
ORS/TRANSMITTERS (CO2)

2 sensors shall use silicon based, diffusion aspirated, infrared single beam, dual-wavelength
ensor.

Accuracy: +36ppm at 800 ppm and 68°F.

Stability: 5% over 5 years.

Output: 4-20 mA, 0-10 Vdc or relay.

Mounting: Duct or Wall as indicated.

Acceptable Manufacturer: Vaisala, Inc. GMD20 (duct) or GMW20 (wall).
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A. Analog Pressure Gauges: Gauges shall be pneumatic type, minimum 1-1/2" in (38 mm)

diameter, with white face and black numerals. Surface-mounted gauges shall have chrome
plated trim and be a minimum of 2-1/2" in (64 mm ) diameter.

Pneumatic Actuated Pressure Switches (PE) (for 30 psig max pressure control systems):
Pressure ranges and sensitivity of PEs shall match control system sequence of operation.

Switch operation shall be externally adjustable over the operating pressure range (nominal O-
20 psig, 0 to 138 KPa ). PE switches shall be SPDT type, rated for the particular application,
and shall be UL listed. PE shall be as manufactured by Penn. Substitutions shall be allowed as
per Division 1

C. Pilot Positioners: Operating span adjustment range is from 3 to 13 psi (21 to 91 kPa). Positioner
shall be furnished with a mounting bracket for attachment directly to the actuatfr.

2.29 ELECTRIC CONTROL COMPONENTS
A. Limit Switches (LS): Limit switches shall be UL listed, SPDT or DPDT% jh adjustable trim

be allowed per Division 1.

arm. Limit switches shall be as manufactured by Square D, Allen Br; . JSubstitutions shall
a@

B. Electric Solenoid-Operated Pneumatic Valves (EP): EP valve
1.5 times their maximum operating static and differential

way, 3-way, or 4-way and shall be normally closed or op

rated for a minimum of
.. Valves shall be ported 2-
uired by the application. EPs

pr
shall be sized for minimum pressure drop, and shall be Ed CSA listed. Furnish and install

solenoid valves serving actuators operating at gr
1.

C. Low Temperature Dete

than 30 psig.

Coil Enclosure: Indoors shall be NEMA-1, Outdpors and NEMA-3, 4, 7, 9.
Fluid Temperature Rating: Valves for
150 °F (66 °C) minimum rating. Val
temperature rating higher than t

gauges on all inputs of EPs. Furnish an adjustable E! regsure regulator on input side of

essed air and cold water service shall have
ot water or steam service shall have fluid
um expected fluid temperature.

shall be as manufactured by ASCO or Parker.

Acceptable Manufacturers: EP
Substitutions shall be allow @ ivision 1.
Coil Rating: EP valves @ ¢ appropriate voltage coil rated for the application (i.e., 24

VAC, 120 VAC, 24 V

ezestat') (FZ): Low temperature detector shall consist of a
onds only to the lowest temperature along any one foot of entire

element, minimumuY size of 1/8" x 20' (3.2mm x 6.1m), junction box for wiring connections

and gasket to pre
Temperature

D. High Temger
contacis, a ¥{ngle point sensor, junction box for wiring connections and gasket to prevent air
leak

)

1

leakage or vibration noise, DPST ( 4 wire, 2 circuit) with manual reset.
to 55°F (-9.4 to 12.8°C), factory set at 38°F.

Detectors ('Firestat') (FS): High temperature detector shall consist of 3-pole

of vibration noise, triple-pole, with manual reset. Temperature range 25 to 215°F (-4 to

-Mounted Thermostat: Surface-mounted thermostat shall consist of SPDT contacts,
rating temperature range of 50 to 150° F (10 to 65°C) , and a minimum 10°F fixed setpoint

ifferential.

F. Low Voltage Wall Thermostat: Wall-mounted thermostat shall consist of SPDT sealed mercury
contacts, operating temperature range of 50 to 90°F (10 to 32°C), switch rating of 24 Vac (30
Vac max.), and both manual and automatic fan operation in both the heat and cool modes.

G. Control Relays: All control relays shall be UL listed, with contacts rated for the application, and
mounted in minimum NEMA-1 enclosure for indoor locations, NEMA-4 for outdoor locations.

1.

DEDC, LLC
24P231

Control relays for use on electrical systems of 120 volts or less shall have, as a minimum,
the following:

a. AC coil pull-in voltage range of +10%, -15% or nominal voltage.

b. Coil sealed volt-amperes (VA) not greater than four (4) VA.
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c. Silver cadmium Form C (SPDT) contacts in a dustproof enclosure, with 8 or 11 pin
type plug.

d. Pilot light indication of power-to-coil and coil retainer clips.

e. Coil rated for 50 and 60 Hz service.

f.  Acceptable Manufacturers: Relays shall be Potter Brumfield, Model KRPA.
Substitutions shall be allowed per Division 1.

g. Relays used for across-the-line control (start/stop) of 120V motors, 1/4 HP, and 1/3
HP, shall be rated to break minimum 10 Amps inductive load. Relays shall be IDEC.
Substitutions shall be allowed per Division 1.

h. Relays used for stop/start control shall have low voltage coils (30 VAC or less), and
shall be provided with transient and surge suppression devices at th ntroller
interface.

General Purpose Power Contactors: NEMA ICS 2, AC general-purpose n@c contactor.
ANSI/NEMA ICS 6, NEMA type 1enclosure. Manufacturer shall be Sq@ # Cutler-Hammer

or Westinghouse.
Control Transformers: Furnish and install control transformers as ed. Control
transformers shall be machine tool type, and shall be US and ed. Primary and
secondary sides shall be fused in accordance with the NE sformer shall be proper size
for application, and mounted in minimum NEMA-1 enclq
1. Transformers shall be manufactured by Westingho

Substitutions shall be allowed per Division 1,

C zt

Time Delay Relays (TDR): TDRs shall be capabl

adjustable timing periods, and cycle timing ligt.

a minimum of two (2) sets of Form C cont

1. TDRs shall have silver cadmium t
operations. TDRs shall have sol
devices. \

2. TDRs shall be UL and CSA
Division 1.

Electric Push Button Swi X ch shall be momentary contact, oil tight, push button, with
number of N.O. and/or tacts as required. Contacts shall be snap-action type, and
rated for minimum é Va®bperation. Switch shall be 800T type, as manufactured by Allen

\Square 'D', or Jefferson.

on or off delayed functions, with

orttacts shall be rated for the application with
losed in a dustproof enclosure.

ith a minimum life span rating of one million

e, plug-in type coils with transient suppression

dy Crouzet type. Substitutions shall be allowed per

Bradley. Substitu all be allowed per Division 1.

Pilot Light: @ nted pilot light shall be NEMA ICS 2 oil tight, transformer type, with
8 ¥sh-to-test unit, LED type, rated for 120 VAC. Unit shall be 800T type, as

screw termjifta
manufact by Allen-Bradley. Substitutions shall be allowed per Division 1.

AIarygzn: anel-mounted audible alarm horn shall be continuous tone, 120 Vac Sonalert
t electronic signal, as manufactured by Mallory. Substitutions shall be allowed per
I an 1.

ric Selector Switch (SS): Switch shall be maintained contact, NEMA ICS 2, oil-tight
selector switch with contact arrangement, as required. Contacts shall be rated for minimum
120 Vac operation. Switch shall be 800T type, as manufactured by Allen-Bradley.
Substitutions shall be allowed per Division 1.

2.30 REFRIGERANT MONITOR

A.

General: Contractor shall provide a refrigerant sensitive infrared-based stationary refrigerant
gas leak monitor system designed to continuously measure refrigerants. Refrigerant monitor
shall be coordinated to detect refrigerant type on project. The alarm system shall comply with
the latest version of ANSI/ASHRAE 15 and local code requirements.

The refrigerant monitor shall be capable of monitoring multiple refrigerant gas compounds at
multiple locations in concentrations of 0 PPM to a minimum of 1000 PPM. The Monitor shall
have a low range resolution of 1 PPM in the range of 1 PPM through 100 PPM. Readings
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above 100 PPM must be accurate to within £5% of reading. Accuracy shall be maintained
within ambient environmental ranges of 0°C. through 50°C., (32°F. through 122°F.) and 5%
through 90% relative humidity, non-condensing.

C. The refrigerant monitor shall automatically and continuously monitor the areas through a
sample draw type tubular pick up system with an internal pump and filter. The installation of the
monitoring control and the tubing shall be in strict accordance with the manufactures
instructions. The location, routing, and final position of the sample tubes shall be submitted to
the engineer with all necessary shop drawings and monitor specifications and installation
instructions. Tubing size, tubing material, and tube length limitations shall be within the
specifications of the monitor manufacture. The location and method of tube support and
hangers must be identified on the shop drawings. Each of the sampling tubes Il have end of

line filters.

D. The analyzer will be based on infrared detection technology, and will be f@ested and
calibrated for the specified refrigerant or refrigerants. Factory certifica e calibrations
shall be provided with the O&M manuals. . The analyzer shall provideg nu driven or
automatic method of checking both zero, span calibration for eac Sor, and allow for

user defined set point based on refrigerant concentratio he relay threshold
adjustment shall be protected by keyed or password acc ontrols. Adjustments and
observations shall be made at the front panel oper. N ace. The relay threshold values
can be viewed without a password. The digital di will continuously display the refrigerant
concentration level and alarm status. The fowrth ot¥put shall indicate a monitor malfunction
alarm. The monitor shall also have an anal¢g ut that will provide a liner scaled reference to
the refrigerant concentration in parts per N\ he analog output signal shall be an industry
standard DC voltage, or mA current sj

F. The monitor shall have a NEMA-4 #8i resistant enclosure with a gasketed, hinged front
cover. Conduits and tube connec@shall be located on the bottom of the enclosure. The
enclosure shall have a rust a@r ion resistant finish.

G. The following alarm mod NW provided by the refrigerant monitor:

1.  ALARM LEVEL OV%: level of refrigerant concentration at one of the sampling points
redghce of a possible refrigerant leak. The initial alarm threshold shall

has detected thg p
be setto 5P j.) and increased if there are nuisance alarms. This alarm level shall
be displa the refrigerant monitor interface panel, indicating which sensor has

adjustment.
E. The monitor shall be equipped with 4 outputs. Three rela@; energize at an adjustable

triggered glarm, and the associated concentration of refrigerant in PPM. This event
will 2508 an Alarm Level One signal to the BAS through a digital output from the
nitoRrelay. This alarm will remain active until the refrigerant concentration is reduced
% set point.

2 LARM LEVEL TWO - This alarm shall indicate that one of the sensors has detected a

Ofrigerant concentration that is approaching dangerous levels in the area being
monitored. This alarm shall be set to 25% below the maximum calculated refrigerant level
specified in ANSI/ASHRAE 15-1994 and ASHRAE 34-1992. This alarm will be displayed
on the monitor interface, and will indicate which of the sensors has caused the alarm, and
the highest concentration in PPM. This event will also activate the beacon and audible
alarm mounted on the refrigerant monitoring enclosure. This alarm will also be sent to the
BAS through the digital output of the relay. In this mode the audible alarm can be
silenced, but the beacon shall remain active until the fault is cleared

3. ALARM LEVEL THREE - This alarm shall be set at the maximum calculated refrigerant
level specified in ANSI/ASHRAE 15-1994 and ASHRAE 34-1992 whichever is the lowest
concentration. The refrigerant monitor interface will display which sensor has caused the
alarm, and the associated concentration in PPM. This event will also activate the beacon
and audible alarm mounted on the refrigerant monitoring enclosure. If the audible alarm
had been silenced by an earlier alarm, the activation of this level three alarm will cause
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the audible alarm to be activated again. The relay in the refrigerant monitoring panel shall
activate the space ventilation system, and will disable all combustion or flame-producing
equipment via hardwired control interlocks. In addition, this event and will de-energize the
energy source for any hot surface (850°F or 454°C) located in the space. Interlocks must
also be provided to close any normally open doors or openings to the space for proper
ventilation and isolation during this alarm condition. This alarm level will also signal the
BAS through the digital output through the same relay. In this mode, the audible alarm
can be silenced, but the beacon shall remain active until the fault is cleared.

H. All alarm conditions shall be report to the BAS system as follows:
1.  ALARM LEVEL ONE - The lowest refrigerant alarm level shall detect the presence of
refrigerant in low concentrations and energize a relay to signal a low level@iarm to the
BAS operator terminal(s). The alarm shall display an alarm message a%wat there is
a potential refrigerant leak in the designated area.
2. ALARM LEVEL TWO - The second refrigerant level alarm shall b% efrigerant alarm

alert. This alarm shall energize a relay to signal the BAS systeI ichting a high level

alarm on the BAS operator terminal(s). This BAS alarm shal at high levels of
refrigerant have been detected in the designated area.
3.  FAULT ALARM - Reports a high level alarm to the BAS Qator terminal(s) that there is a

fault in the refrigerant monitoring alarm system.
2.31 SMOKE CONTROL/FIREMAN’S OVERRIDE PANEL :
A. Integral enunciator/control panel part of complete j d and UUKL 864 listed system.
B. Provide clear, laminated graphic schematically repNésenting the building air systems. Status
LEDs shall be associated with graphic repre tions of fans. Override switches shall be

provided as required by NFPA 110 to allo ergde of the fans and dampers applicable to the
code requirements. %
d

C. Interface with Fire Alarm System @

to implement the requirements specified in the
Sequence of Operations.

2.32 NAMEPLATES

A. Provide engraved phenolj rta nameplates for all equipment, components, and field
devices furnished. Nan% shall be 1/8 thick, black, with white center core, and shall be
minimum 1" x 3", with minkgdm 1/4" high block lettering. Nameplates for devices smaller than
1" x 3" shall be at to adjacent surface.

B. Each namepl identify the function for each device.

A. Contragtor SQall test and calibrate all signaling circuits of all field devices to ascertain that
reqn&i;gital and accurate analog signals are transmitted, received, and displayed at system
opergtor¥erminals, and make all repairs and recalibrations required to complete test.
ctor shall be responsible for test equipment required to perform these tests and

pfations. Test equipment used for testing and calibration of field devices shall be at least
ce as accurate as respective field device (e.g., if field device is +/-0.5% accurate, test
equipment shall be +/-0.25% accurate over same range).

PART 3 - EXECUTION
3.01 INSPECTION

A. Examine areas and conditions under which control systems are to be installed. Do not proceed
with work until unsatisfactory conditions have been corrected in manner acceptable to Installer.

3.02 INSTALLATION OF CONTROL SYSTEMS

A. General: Install systems and materials in accordance with manufacturer's instructions,
roughing-in drawings and details shown on drawings. Install electrical components and use
electrical products complying with requirements of National Electric Code and all local codes.
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B. Control Wiring: The term "control wiring" is defined to include providing of wire, conduit and
miscellaneous materials as required for mounting and connection of electric control devices.

1. Wiring System: Install complete wiring system for electric control systems. Conceal
wiring except in mechanical rooms and areas where other conduit and piping are
exposed. Installation of wiring shall generally follow building lines. Install in accordance
with National Electrical Code and Division 16 of this Specification. Fasten flexible
conductors bridging cabinets and doors, neatly along hinge side, and protect against
abrasion. Tie and support conductors neatly.

2. Control Wiring Conductors: Install control wiring conductors, without splices between
terminal points, color-coded. Install in neat workmanlike manner, securely fastened.

Install in accordance with National Electrical Code and Division 16 of this Specification.

3. Communication wiring, signal wiring and low voltage control wiring shall %talled
separate from any wiring over thirty (30) volts. Signal wiring shield s e g#rbunded at
controller end only, unless otherwise recommended by the contro acturer.

4. Al WAN and LAN Communication wiring shield shall be terminat%r commended by
controller manufacturer. All WAN and LAN Communication wjifng | be labeled with a
network number, device ID at each termination and shall @ d with the WAN and
LAN system architecture and floor plan submittals. Q

5. Install all control wiring external to panels in electric [N tubing or raceway. However,
communication wiring, signal wiring and low volta %m wiring may be run without
conduit in concealed, accessible locations if noigg i ity is ensured. Contractor will be
fully responsible for noise immunity and rewit, uit if electrical or RF noise affects
performance. Accessible locations are defin@s areas inside mechanical equipment
enclosures, such as heating and coolingsenits, mstrument panels etc.; in accessible pipe
chases with easy access, or suspende@\gs with easy access. Installation of wiring
shall generally follow building lines. #fa neat and orderly fashion, bundled where
applicable, and completely susp trapped to rigid elements or routed through wiring
rings) away from areas of norpae ss. Tie and support conductors neatly with suitable

supported by the ceiling system or ceiling support
wied tight and be installed as high as practically possible in
ceiling cavities. Wirin ot be laid on the ceiling or duct. Conductors shall not be
installed between ord of a joist or beam and the bottom of roof decking.
Contractor shall b responsible for noise immunity and rewire in conduit if electrical

or RF noise affégts pefformance.
6. Number-cod or-code conductors appropriately for future identification and servicing
of contro@ . Code shall be as indicated on approved installation drawings.

C. Control Vgie tall so that actuators, wiring, and tubing connections are accessible for
maintepan Where possible, install with valve stem axis vertical, with operator side up.
Whg%/rtic | stem position is not possible, or would result in poor access, valves may be

insgtalleaWith stem horizontal. Do not install valves with stem below horizontal, or down.

D. stats: Install freezestats in a serpentine fashion where shown on drawing. Provide one

of element for each square foot of coil face area. Where coil face area exceeds required

length of element, provide multiple devices, wired in parallel for normally open close on trip
application, wired in series for normally closed, open on trip application. Adequately support
with coil clips.

E. Averaging Temperature Sensors: Cover no more than two square feet per linear foot of sensor
length except where indicated. Generally where flow is sufficiently homogeneous/adequately
mixed at sensing location, consult AE for requirements.

F. Airflow Measuring Stations: Install per manufacturer's recommendations in an unobstructed
straight length of duct (except those installations specifically designed for installation in fan
inlet). For installations in fan inlets, provide on both inlets of double inlet fans and provide inlet
cone adapter as recommended by AFM station manufacturer.
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G. Fluid Flow Sensors: Install per manufacturer's recommendations in an unobstructed straight
length of pipe.

H. Relative Humidity Sensors: Provide element guard as recommended by manufacturer for high
velocity installations. For high limit sensors, position remote enough to allow full moisture
absorption into the air stream before reaching the sensor.

I.  Differential Pressure Transmitters: Provide valve bypass arrangement to protect against over
pressure damaging the transmitter.

J. Flow Switches: Where possible, install in a straight run of pipe at least 15 diameters in length
to minimize false indications.

K. Current Switches for Motor Status Monitoring: Adjust so that setpoint is below#finimum
operating current and above motor no load current.

L. Supply Duct Pressure Transmitters: %
1. General: Install pressure tips with at least 4 'round equivalent' d% ters of straight

duct with no takeoffs upstream. Install pressure tips securely jemte with tip facing
upstream in accordance with manufacturer's installation instr @, s. Locate the

transmitter at an accessible location to facilitate calibrati
s approximately 2/3 of the

2. VAV System 'Down-Duct' Transmitters: Locate press
hydraulic distance to the most remote terminal in t %& em.
M. Cutting and Patching Insulation: Repair insulation toguair§aih integrity of insulation and vapor

barrier jacket. Use hydraulic insulating cement to fi and finish with material matching or
compatible with adjacent jacket material.

3.03 REFRIGERANT MONITOR

A. Install in accordance with the manufactur
maximize effectiveness.

B. Hard wire interlocks to the emerg@w ilation and shutdown of combustion devices.

E\b ECTION 23 09 51
o2
O

<&

O

uctions. Place sensing tips in locations to
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SECTION 23 09 53
BAS FIELD PANELS

PART 1 - GENERAL
1.01 SECTION INCLUDES:

A.
B.
C.

Building Controller (BC)
Advance Application Specific Controller (AAC)
Application Specific Controller (ASC)

1.02 RELATED DOCUMENTS:

A.

mo o

F.

Section 23 09 50 - Building Automation System (BAS) General - Refer to this geghign for
definitions of terminology

Section 23 09 51 - BAS Basic Materials, Interface Devices, and Senso%

Section 23 09 54 - BAS Communications Devices
Section 23 09 55 - BAS Software O

Section 23 09 58 - Sequence of Operation

Section 23 09 59 - BAS Commissioning Q~E

1.03 DESCRIPTION OF WORK:

A.

B.

PART 2 - PRODUCTS
2.01 STAND-ALONE FUNCTIONALITY \

A.

C.

Furnish and install DDC Control units and/or SmaQQs required to support specified

building automation system functions.
Refer to Section 23 09 50 for general requirgmefis.

General: These requirements cla
packaging I/O devices with a

and for each Application Cage
for associating the pointgsmjit

equirement for stand-alone functionality relative to
. Stand-alone functionality is specified with the controller
pecified in Part 3. This item refers to acceptable paradigms
processor.

Functional Boundary: Pr controllers so that all points associated with and common to one
unit or other comp system/equipment shall reside within a single control unit. The
boundaries of a alone system shall be as dictated in the contract documents. Generally
systems speci he Application Category will dictate the boundary of the standalone
control fungliofalilyf. See related restrictions below. When referring to the controller as pertains
to the stan¥gfone functionality, reference is specifically made to the processor. One processor
shall g&kecute®all the related 1/0O control logic via one operating system that uses a common
programgning and configuration tool.

‘ @ lowing configurations are considered acceptable with reference to a controller's

ardalone functionality:
. Points packaged as integral to the controller such that the point configuration is listed as

an essential piece of information for ordering the controller (having a unique ordering
number).

2. Controllers with processors and modular back planes that allow plug in point modules as
an integral part of the controller.

3. 1/O point expander boards, plugged directly into the main controller board to expand the
point capacity of the controller.

4. 1/O point expansion devices connected to the main controller board via wiring and as such
may be remote from the controller and that communicate via a sub LAN protocol. These
arrangements to be considered standalone shall have a sub LAN that is dedicated to that
controller and include no other controller devices (AACs or ASCs). All wiring to
interconnect the I/O expander board shall be:

a. Contained in the control panel enclosure;
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b.  Or run in conduit. Wiring shall only be accessible at the terminations.

D. The following configurations are considered unacceptable with reference to a controller's
standalone functionality:

1.

Multiple controllers enclosed in the same control panel to accomplish the point
requirement.

2.02 BUILDING CONTROLLER (BC)
A. General Requirements:

1.

7.

The BC(s) shall provide fully distributed control independent of the operational status of
the OWSs and CSS. All necessary calculations required to achieve control shall be
executed within the BC independent of any other device. All control strategies performed
by the BC(s) shall be both operator definable and modifiable through t e%ator
Interfaces.

BCs shall perform overall system coordination, accept control pro rform
automated HVAC functions, control peripheral devices and peﬁo%necessary
mathematical and logical functions. BCs shall share informatf0 he entire network of
BCs and AACs/ASCs for full global control. Each controllg -$1 accessed through the
CSS in normal operations. In the event that the CSS is 69 vailable, the controller shall
permit multi-user operation from multiple OWS and egomputers connected either
locally or over the network. Each unit shall have it %ﬂernal RAM, non-volatile
memory, microprocessor, battery backup, regulgj er supply, power conditioning
equipment, ports for connection of operatingé@S devices, and control enclosure.

BCs shall be programmable from the CSS, , mobile computer, or hand held device.

BC shall contain sufficient memory for gspeciied global control strategies, user defined

reports and trending, communication p@ns, and central alarming.

BCs shall be connected to a controlle ork that qualifies as a controlling LAN.

All BCs shall be provided with a rotect against memory loss and allow for

continuous communication w; S in the event of a loss of power.

a. The UPS shall be a SOQPS equal to APC Back-UPS CS, 300 Watts / 500 VA,
Input 120V / Outpu terface Port DB-9 RS-232, USB

In addition BCs may telllgent standalone control of BAS functions. Each BC
may be capable o ne direct digital operation utilizing its own processor, non-
volatile memory, in tput, wiring terminal strips, A/D converters, real-time

clock/calend d voltage transient and lightning protection devices. Refer to standalone

functionali ed above.
The BC o |de for point mix flexibility and expandability. This requirement may be
met o a family of expander boards, modular input/output configuration, or a

BC point data, algorithms and application software shall be modifiable from the CSS

an®OWS
Qach BC shall execute application programs, calculations, and commands via a

icroprocessor resident in the BC. The database and all application programs for each
BC shall be stored in non-volatile or battery backed volatile memory within the BC and will
be able to upload/download to/from the CSS.
BC shall provide buffer for holding alarms, messages, trends etc.
Each BC shall include self-test diagnostics, which allow the BC to automatically alarm any
malfunctions, or alarm conditions that exceed desired parameters as determined by
programming input.

11. Each BC shall contain software to perform full DDC/PID control loops.
12. For systems requiring end-of-line resistors those resistors shall be located in the BC.
13. Input-Output Processing
a. Digital Outputs (DO): Outputs shall be rated for a minimum 24 Vac or Vdc, 1 amp
maximum current. Each shall be configurable as normally open or normally closed.
Each output shall have an LED to indicate the operating mode of the output and a
manual hand off or auto switch to allow for override. Each DO shall be discrete
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outputs from the BC's board (multiplexing to a separate manufacturer's board is
unacceptable). Provide suppression to limit transients to acceptable levels.

b. Analog Inputs (Al): Al shall be 0-5 Vdc, 0-10 Vdc, 0-20 Vdc, and 0-20 mA. Provide
signal conditioning, and zero and span calibration for each input. Each input shall be
a discrete input to the BC's board (multiplexing to a separate manufacturers board is
unacceptable unless specifically indicated otherwise). A/D converters shall have a
minimum resolution of 12 bits.

c. Digital Inputs (DI): Monitor dry contact closures. Accept pulsed inputs of at least one
per second. Source voltage for sensing shall be supplied by the BC and shall be
isolated from the main board. Software multiplexing of an Al and resistors may only
be done in non-critical applications and only with prior approval of Arghitect/Engineer.

d. Universal Inputs (UI-Al or DI): To serve as either Al or DI as specifi%ve.

e. Electronic Analog Outputs (AO): Voltage mode: 0-5 Vdc and 0- csZurrent mode:
4-20 mA. Provide zero and span calibration and circuit protegt Pdlse Width
Modulated (PWM) analog via a DO [and transducer] is acce% nly with State

approval (Generally these will not be allowed on loops wih & rt time constant

such as discharge temperature loops, economizer loQg sure control loops and
the like. They are generally acceptable for standare @ m temperature control
loops.). Where these are allowed, transducer/a tONshall be programmable for
normally open, normally closed, or hold last p @’nd shall allow adjustable timing.

Each DO shall be discrete outputs from th%b ard (multiplexing to a separate

manufacturers board is unacceptable). erters shall have a minimum

resolution of 10 bits. Qp
to

f.  Pulsed Inputs: Capable of countin
accumulate pulse count. Pulses
14. A communication port for operator.in through a mobile computer shall be provided
in each BC. It shall be possible m all program and database back-up, system
monitoring, control functions, iagnostics through this port. Standalone BC panels
shall allow temporary use o@le devices without interrupting its normal operation.
15. Each BC shall be equipg€d Wjt¥loop tuning algorithm for precise proportional, integral,
derivative (PID) controN, Q¥ tuning tools provided with the CSS software is acceptable.
In any case, tools # pmort loop tuning must be provided such that P, I, and D gains are
automatically calculdeg
16. All analog ou points shall have a selectable failure setpoint. The BC shall be capable
of maintaininON

ulses per second with buffer to
counted at all times.

17. SlopeNgftercepts and gain adjustments shall be available on a per-point basis.
18. Power Loss:

. §Upon a loss of power to any BC, the other units on the controlling LAN shall not in
d any way be affected.

. Upon a loss of power to any BC, the battery backup shall ensure that the energy
management control software, the Direct Digital Control software, the database
parameters, and all other programs and data stored in the RAM are retained for a
minimum of fifty (50) hours. An alarm diagnostic message shall indicate that the BC
is under battery power.

c. Upon restoration of power within the specified battery backup period, the BC shall
resume full operation without operator intervention. The BC shall automatically reset
its clock such that proper operation of any time dependent function is possible without
manual reset of the clock. All monitored functions shall be updated.

d. Should the duration of a loss of power exceed the specified battery back-up period or
BC panel memory be lost for any reason, the panel shall automatically report the
condition (upon resumption of power) and be capable of receiving a download via the
network from the CSS or a mobile computer. In addition, the State shall be able to
upload the most current versions of all energy management control programs, Direct
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19.

20.

21.

22.

23.

24.

Digital Control programs, database parameters, and all other data and programs in
the memory of each BC to the CSS or a mobile computer via the network or the local
USB or RS-232C port.

BC Failure:

a. Building Controller LAN Data Transmission Failure: BC shall continue to operate in
stand-alone mode. BC shall store loss of communication alarm along with the time of
the event. All control functions shall continue with the global values programmable to
either the last value or a specified value. Peer BCs shall recognize the loss and
report alarm.

b. BC Hardware Failure: BC shall cease operation and terminate communication with
other devices. All outputs shall go to their specified fail position.

%and be
ropfiate control

Each BC shall be equipped with firmware resident self-diagnostics for se
capable of assessing an open or shorted sensor circuit and taking a
action (close valve, damper, etc.).

BCs may include network communications interface functions for ing secondary
controlling LANs Refer to Section 23 09 54 - BAS System C fgations Devices for
requirements if this function is packaged with the BC.

A minimum of four levels of privileges shall be provided ch BC.

All local user accounts shall be password protected. n&password shall be used and

complies with the State security standard.
BCs shall be mounted on equipment, in packaged eqyipment enclosures, or locking wall
mounted in a NEMA 1 enclosure, as specifie ere.

B. BACnet Building Controller Requirements:

1.

The BC(s) shall support all BIBBs defin€d jathe BACnet-IP (B-BC) device profile as

defined in the BACnet standard.
2. BCs shall communicate over the @-IP LAN.
3. Each BC shall be connected t Cnet-IP LAN communicating to/from other BCs.
2.03 ADVANCED APPLICATION SPECI NTROLLER (AAC) AND APPLICATION SPECIFIC
CONTROLLER (ASC)

A. General Requirements: \
1.  AACs and ASCs 5%0 ide intelligent, standalone control of HYAC equipment. Each
o)

2.

unit shall have j ternal RAM, non-volatile memory and will continue to operate all
local control ions in the event of a loss of communications on the ASC LAN or sub-

LAN. Refemég§tandalone requirements by application specified in Part 3 of this section.
In addjti shall be able to share information with every other BC and AAC /ASC on the
entirglnetwWe

omatically relay to the BC, or LAN Interface Device, any malfunctions or abnormal

E:ch C and ASC shall include self-test diagnostics that allow the AAC /ASC to
omditions within the AAC /ASC or alarm conditions of inputs that exceed desired

Garameters as determined by programming input.

4.

AACs and ASCs shall include sufficient memory to perform the specific control functions

required for its application and to communicate with other devices.

Each AAC and ASC must be capable of stand-alone direct digital operation utilizing its

own processor, non-volatile memory, input/output, minimum 8 bit A to D conversion,

voltage transient and lightning protection devices. All volatile memory shall have a battery

backup of at least fifty- (50) hrs with a battery life of (5) five years.

All point data; algorithms and application software within an AAC /ASC shall be modifiable

from the OWS.

AAC and ASC Input-Output Processing

a. Digital Outputs (DO): Outputs shall be rated for a minimum 24 VAC or VDC, 1 amp
maximum current. Each shall be configurable as normally open or normally closed.
Each output shall have an LED to indicate the operating mode of the output and a
manual hand off or auto switch to allow for override (Only AAC requires HOA). Each
DO shall be discrete outputs from the AAC/ASC's board (multiplexing to a separate
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manufacturer's board is unacceptable). Provide suppression to limit transients to
acceptable levels.

b. Analog Inputs (Al): Al shall be O-5 Vdc, 0-10Vdc, 0-20Vdc, and 0-20 mA. Provide
signal conditioning, and zero and span calibration for each input. Each input shall be
a discrete input to the BC's board (multiplexing to a separate manufacturers board is
unacceptable unless specifically indicated otherwise). A/D converters shall have a
minimum resolution of 8-10 bits depending on application.

c. Digital Inputs (DI): Monitor dry contact closures. Accept pulsed inputs of at least one
per second. Source voltage for sensing shall be supplied by the BC and shall be
isolated from the main board. Software multiplexing of an Al and resistors may only
be done in non-critical applications and only with prior approval of Arghitect/Engineer

d. Universal Inputs (UI-Al or DI): To serve as either Al or DI as specifi%ve.

e. Electronic Analog Outputs (AO) as required by application: volt , 0-5VDC
and 0-10VDC; current mode (4-20 mA). Provide zero and sp, ibfation and circuit
protection. Pulse Width Modulated (PWM) analog via a DO %r nsducer] is
acceptable only with State approval (Generally, PWM wi#nd allowed on loops
with a short time constant such as discharge temper s, economizer loops,
pressure control loops and the like. They are gene cceptable for standard room
temperature control loops.). Where PWM is allg; , Wansducer/actuator shall be
programmable for normally open, normally cl @'ﬂold last position and shall
allow adjustable timing. Each DO shall be djscr utputs from the BC's board
(multiplexing to a separate manufacturer, s unacceptable). D/A converters
shall have a minimum resolution of 8 bi

B. BACnet AAC(s) and ASC(s) Requwements

1.

2.

3.

(B-AAC and B-ASC) device profil ned in the BACnet standard.

AAC(s) and ASC(s) shall comm e over the BACnet Building Controller LAN or the
ASC LAN or sub-LAN.

Each BC shall be conne@ BACnet Building Controller LAN communicating

The AAC(s) and ASC(s) shall sup po% Bs defined in the BACnet Building Controller

to/from other BCs

C. Terminal Box Controller:
1. Terminal box cont%controlling damper positions to maintain a quantity of supply or
X g a

PARTﬁECUTION

exhaust air s g ace shall have an automatically initiated function that resets the
volume regu@amper to the fully closed position on a scheduled basis. The controllers
shall initi et up to perform this function once every 24 hours. The purpose of this
requir, n is to reset and synchronize the actual damper position with the
calc% amper position and to assure the damper will completely close when
manded. The software shall select scheduled boxes randomly and shall not allow
&e than 5% of the total quantity of controllers in a building to perform this function at the
e time. This reset shall be performed while the AHU is operating. The BAS shall
nd an alarm for any terminal box that has been reset and does not indicate 0 cfm flow
with the damper commanded closed.

3.01 INSPECTION:

A. Examine areas and conditions under which control systems are to be installed. Do not proceed
with work until unsatisfactory conditions have been corrected in manner acceptable to Installer.

3.02 INSTALLATION OF CONTROL SYSTEMS:

A. General: Install systems and materials in accordance with manufacturer's instructions,
specifications roughing-in drawings and details shown on drawings. Contractor shall install all
controllers in accordance with manufacturer's installation procedures and practices.

DEDC, LLC
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3.03 HARDWARE APPLICATION REQUIREMENTS

A.

General: The functional intent of this specification is to allow cost effective application of
manufacturers standard products while maintain the integrity and reliability of the control
functions. A BC as specified above is generally fully featured and customizable whereas the
AAC/ASC refers to a more cost-effective unit designed for lower-end applications. Specific
requirements indicated below are required for the respective application. Manufacturer may
apply the most cost-effective unit that meets the requirement of that application.

Standalone Capability: Each Control Unit shall be capable of performing the required
sequence of operation for the associated equipment. All physical point data and calculated
values required to accomplish the sequence of operation shall originate within the associated
CU with only the exceptions enumerated below. Refer to Iltem 2.01 above for ical
limitations of standalone functionality. Listed below are functional point datgra Iculated
values that shall be allowed to be obtained from or stored by other CUs o@m LAN.

Where associated control functions involve functions from different ca identified below,

the requirements for the most restrictive category shall be met. O

Application Category 0 (Distributed monitoring)
1. Applications in this category include the following: Q
a. Monitoring of variables that are not used in a ¢ Iodp, sequence logic, or safety.

general-purpose I/O modules.
3.  Where these points are trended, contractor ghal) verity and document that the network
bandwidth is acceptable for such trends and 13gtill capable of acceptable and timely

2. Points on BCs, AACs, and ASCs may be used i% applications as well as SDs and/or

1. Applications in this category incl ollowing:

control function. @
Application Category 1 (Application Speci?ﬂ roller):

a. Fan Coil Units
b. Airflow Control Boxes (@nd Constant Volume Terminal Units)
c. Misc. Heaters

d

Unitary equipme ns (Package Terminal AC Units, Package Terminal Heat
Pumps, Split- C Units, Split-System Heat Pumps, Water-Source Heat
Pumps)

e. Inductio
f. Varla Drive (VSD) controllers not requiring safety shutdowns of the
C evice.

2. ASC used in these applications.
3. ne Capability: Provide capability to execute control functions for the application
g|v n setpoint or mode, which shall generally be occupied mode control. Only the
ing data (as applicable) may be acquired from other controllers via LANs. In the
Q@nt of a loss of communications with any other controller, or any fault in any system
ardware that interrupts the acquisition of any of these values, the ASC shall use the last

% value obtained before the fault occurred. If such fault has not been corrected after the

specified default delay time, specified default value(s) shall then be substituted until such
fault has been corrected.

a. Physical/Virtual PointDefault Value

b. Scheduling PeriodNormal

¢c. Morning Warm-UpOff (cold discharge air)

d. Load ShedOff (no shedding)

e. Summer/WinterWinter

f.  [Trend DataN/A]

g. [Smoke Pressurization ModeNormal Mode]

Mounting:

BAS FIELD PANELS DEDC, LLC
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a. ASCs that control equipment located above accessible ceilings shall be mounted on
the equipment in an accessible enclosure that does not hinder maintenance of
mechanical equipment and shall be rated for plenum use.

b. ASCs that control equipment mounted in a mechanical room may either be mounted
in, on the equipment, or on the wall of the mechanical room at an adjacent,
accessible location.

c. ASCs that control equipment located in occupied spaces or outside shall either be
mounted within the equipment enclosure (responsibility for physical fit remains with
the contractor) or in a nearby mechanical/utility room in which case it shall be
enclosed in a NEMA 1, locking enclosure.

d. Section 23 09 53 contractor may furnish ASCs to the terminal unit m facturer for
factory mounting.

Programmability: Operator shall be able to modify all setpoints (tem nd airflow),

scheduling parameters associated with the unit, tuning and set u ers, interstage

timing parameters, and mode settings. Application-specific bloc ol algorithms may
be used to meet the sequence of operations. The ability to ¢ the control
algorithm is not required unless specifically indicated othepai

LAN Restrictions: Limit the number of nodes on the net\@to e maximum

recommended by the manufacturer.

F. Application Category 2 (General Purpose Terminal Con
1. Applications in this category include the followin®
Heat Pumps, Packaged

n

pZoTQ e .Q-.OQ

o

DEDC, LLC
24P231

a. Unitary Equipment >= 15 tons (Air Con
Heating/Cooling Units, and the like)
Small, Constant Volume Single Zgfie
Constant Volume Pump Start/S
Misc. Equipment (Exhaust F
Misc. Monitoring (not dire
is not critical)

f.  Steam Converter Cgrftig
BCs may be used in t % plications.

ASC's may be use '&s applications provided the ASC meets all requirements
specified below. %tegory requires a general-purpose ASC to which application-
specific cont gorithms can be attached.

Standalone Qﬂity: Only the following data (as applicable) may be acquired from other

ir Handling Units

Stop
ciated with a control sequence and where trending

©caoo

ASCs vi ® In the event of a loss of communications with any other ASCs, or any
fault i tem hardware that interrupts the acquisition of any of these values, the
AA shall use the last value obtained before the fault occurred. If such fault has not

bstituted until such fault has been corrected.
Physical/Virtual PointDefault Delay TimeDefault Value
Outside Air Temperature3 minutes80°F
Outside Air Humidity3 minutes60%RH
Outside Air Enthalpy3 minutes30 Btu/lb
Trend DataN/A
Cooling/Heating Requests3 minutesNone
Smoke Pressurization Mode3 minutesNormal Mode
Smoke Exhaust Command3 minutesNormal Mode
ounhng
ASCs that control equipment located above accessible ceilings shall be mounted on
the equipment so as not to hinder mechanical maintenance and shall be rated for
plenum use.
b. ASCs that control equipment located in occupied spaces or outside shall either be
mounted within the equipment enclosure (responsibility for physical fit remains with

&1 cOsrected after the specified default delay time, specified default value(s) shall then
u
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the contractor) or in a nearby mechanical/utility room in which case it shall be
enclosed in a NEMA 1, locking enclosure.

6. Programmability: Operator shall be able to modify all setpoints (temperature and airflow),
scheduling parameters associated with the unit, tuning and set up parameters, interstage
timing parameters, and mode settings. Operator shall be able to address and configure
spare inputs for monitoring. [Operator shall be able to address and configure spare
outputs for simple single loop control actions or event initiated actions.] Application-
specific block control algorithms shall used to meet the sequence of operations. The
ability to customize the control algorithm is not required unless specifically indicated
otherwise.

7. LAN Restrictions: Limit the number of nodes servicing any one of these applications on
the AAC/ASC LAN to 32. %

G. Application Category 3 (Advanced Application Controller)
1. Applications in this category include the following:
a. Large Constant Volume Air Handlers

b. VAV Air Handlers generally >5,000 and <10,000cfm O
c. Dual Duct Air Handlers generally >5000 and < 10,0Q

d. Multizone Air Handlers
e. Self-Contained VAV Units Q~

2.  BCs may be used in these applications.
3. AAC's may be used in these applications proyj
a. The AAC's meets all requirements spe below.
b.  All control functions and physical I/Q,assoNiated with a given unit resides in one AAC.
c. Input A/D is 10-bit. Exception: 8-tfit ifyut A/D can be used when matched with high
accuracy sensors, the range of eets the resolution requirements specified for
the applicable sensor in Segt 9 51.
d. Pulsed inputs required fi x lication can be monitored and accumulated
effectively.
4. Standalone Capability: ollowing data (as applicable) may be acquired from other

AACs via LANs. In th f a loss of communications with any other AACs, or any
fault in any system ex e that interrupts the acquisition of any of these values, the
AAC shall use the g$lue obtained before the fault occurred. If such fault has not been
corrected aft specified default delay time, specified default value(s) shall then be
substituted u@zh fault has been corrected.

a. phy ifual pointdefault delay timedefault value

b. tsMgAir Temperature3 minutes80°F

C. %ide Air Humidity3 minutes60%RH
Outside Air Enthalpy3 minutes30 Btu/lb

e. N\ Enable Local OperationLast Value

Q Cooling/Heating Requests3 minutesNone
. Smoke Pressurization Mode3 minutesNormal Mode

h. Smoke Exhaust Command3 minutesNormal Mode

Mounting:

a. AACs that control equipment located above accessible ceilings shall be mounted on
the equipment so as not to hinder mechanical maintenance and shall be rated for
plenum use.

b. AACs that control equipment located in occupied spaces or outside shall either be
mounted within the equipment enclosure (responsibility for physical fit remains with
the contractor) or in a near by mechanical/utility room in which case it shall be
enclosed in a NEMA 1, locking enclosure.

6. Programmability: Operator shall be able to modify all setpoints (temperature and airflow),
scheduling parameters associated with the unit, tuning and set up parameters, interstage

timing parameters, and mode settings. Operator shall be able to address and configure
spare inputs for monitoring. Operator shall be able to program custom DDC control
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algorithms and specify trending parameters, which will be retained in memory in the event

of a loss of communications. Application-specific block control algorithms may be used

provided they meet the sequence of operations. The control algorithms shall be

completely customizable.

7. LAN Restrictions: Each LAN which participates in the transfer of data between the CU and

the local operator workstation shall be subject to the following criteria:

a. Limit the number of nodes servicing any one of these applications on the AAC/ASC
LAN to 16.

b. The Building Controller LAN shall be subject only to manufacturer's published LAN
limitations.

H. Application Category 4

1. Applications in this category include the following: @@

a. Central Cooling Plant
Central Heating Plant

b.
c. Cooling Towers
d. Sequenced or Variable Speed Pump Control O
e. Local Chiller Control (unit specific)
f.  Local Free Cooling Heat Exchanger Control
g. Air Handlers over 10,000 cfm or serving critic IQ&
2. BCs shall be used in these applications. 6
3.04 CONTROL UNIT REQUIREMENTS Q
ni

A. Refer to Section 23 09 50 for requirements pertai
END OF N

to control unit quantity and location.
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SECTION 23 09 54
BAS COMMUNICATION DEVICES

PART 1 - GENERAL
1.01 SECTION INCLUDES
A. Network Integration Devices
1.02 RELATED DOCUMENTS:
A. Section 23 09 50 - Building Automation System (BAS) General
Section 23 09 51 - BAS Basic Materials, Interface Devices, and Sensors
Section 23 09 53 - BAS Field Panels %
Section 23 09 55 - BAS Software @
Section 23 09 58 - Sequences of Operation @

F. Section 23 09 59 - BAS Commissioning O

moow

1.03 DESCRIPTION OF WORK
A. Contractor shall provide all interface devices and software %de an integrated system
connecting BCs, AACs, ASCs and Gateways to the Stat .
PART 2 - PRODUCTS

2.01 NETWORK CONNECTION

A. State WAN: Refer Section 23 09 50 Part 1.1
General for description of System Architectyfe.

B. The following BIBBs must be supported o
directly or through a gateway:
1.  BACnet Data Sharing ObjectgA®

A -2uilding Automation System (BAS)

ocal Supervisory LAN using Ethernet either

Read Property (RP-A
Read Property (RP. eCute
Read Property MU PM-A) Initiate

Read Propert ipte (RPM-B) Execute
Write Property -A) Initiate

Write P 4@1 (WP-B) Execute
WriteARs@Perty Multiple (WPM-A) Initiate
W ierty Multiple (WPM-B) Execute
<

ONfsubscribed (COVU-A) Initiate

TSe@ e a0 oD

j. Unsubscribed (COVU-B) Execute
2. O&net Alarm and Event Object (AE-)

. "Confirmed Event Notification (N-B) Initiate
O Unconfirmed Event Notification (N-B) Initiate

%fer to Section 23 09 55 Part Il for the BACnet Object naming convention.
2.02 BACNET GATEWAYS

A. Gateways shall be provided to link non-BACnet control products to the BACnet inter-network.
All of the functionality described in this section is to be provided by using the BACnet
capabilities. Each Gateway shall have the ability to expand the number of BACnet objects of
each type supported by 20% to accommodate future system changes.

B. Each Gateway shall provide values for all points on the non-BACnet side of the Gateway to
BACnet devices as if the values were originating from BACnet objects. The Gateway shall also
provide a way for BACnet devices to modify (write) all points specified by the AOC using
standard BACnet services. All points are required to be writable for each site.

C. The Gateway shall implement BACnet schedule objects and permit both read and write access
to the schedules from the BC.

DEDC, LLC BAS COMMUNICATION DEVICES
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D.
E.

2.03 CONTROLLER LOCAL AREA NETWORK INTERFACE DEVICEQ )
[

Each Gateway shall provide a way to collect and archive or trend (time, value) data pairs.

Each Gateway and any devices that the Gateway represents which have time-of-day
information shall respond to workstation requests to synchronize the date and time. Each
Gateway and any devices that the Gateway represents shall support dynamic device binding
and dynamic object binding.

All points in the system shall be made network visible through the use of standard BACnet
objects or through proprietary BACnet extensions that the workstation also supports. All points
shall be writable using standard BACnet services.

All devices have a Device Object instance number that is unique throughout the entire inter-
network. All BACnet devices shall be configured with a Device Object instance gqumber that is
based on the format specified (shown in decimal notation). This includes all %I devices
as well as any logical BACnet devices that are physically represented by Gét

All BACnet Interoperability Building Blocks (BIBBs) are required to be for each true
BACnet device or Gateway. The Gateway shall support all BIBBs defi ih the BACnet
Gateway's device profile as defined in the BACnet standard.

The LANID shall be a microprocessor-based communicati ce which acts as a
gateway/router between the Primary Controlling LAN a condary Controlling LAN. It

provides an operator interface. These may be providgd a BC or as a separate device.
The LANID shall perform information translation Q e Primary Controlling LAN and the

Secondary Controlling LAN, supervise communica®@ns on a polling Secondary Controlling
LAN, and be applicable to systems in which ame functionality is not provided in the BC. In
systems where the LANID is a separate d e, ifshall contain its own microprocessor, RAM,
battery, real-time clock, communicatio d power supply as specified for a BC in
Section 23 09 53. Each LANID shall \'ounted in a lockable enclosure.

Each LANID shall support interrog , Tull control, and all utilities associated with all BCs on
the Primary Controlling LAN, g 8§s7and ASCs connected to all Secondary Controlling LANs
under the Primary Controlling @i and all points connected to those PCUs and SCUs.

d

Upon loss of power to a

ZANID, the battery shall provide for minimum 100-hour backup of all
programs and data in RAW

’ he battery shall be sealed and self-charging.

The LANID shall nsparent to control functions and shall not be required to control
information roujing ¥ the Primary Controlling LANControlling LANControlling LANControlling

LANControlljin§
All BACn%roperability Building Blocks (BIBBs) are required to be supported for each true
e

BACnet d or Gateway. The Gateway shall support all BIBBs defined in the BACnet
Gat 's device profile as defined in the BACnet standard.

2.04 LOC PERVISORY LAN GATEWAYS/ROUTERS

ateway/router shall be a microprocessor-based communications device that acts as a
eway/router between the Supervisory LAN CSSs or OWS and the Controlling LAN.

The gateway/router shall perform information translation between the Controlling LAN and the
Local Supervisory LAN, and shall use BACnet over IP. When BACnet is used, refer to the
requirements of the BACnet Gateways specified herein.

The gateway/router shall contain its own microprocessor, RAM, battery, real-time clock,
communication ports, and power supply as specified for a BC in Section 23 09 53. Each
gateway/router shall be mounted in a lockable enclosure.

The gateway/router shall allow centralized overall system supervision, operator interface,
management report generation, alarm annunciation, acquisition of trend data, and
communication with control units. It shall allow system operators to perform the following
functions from the CSS, and OWSs:

1. Configure systems.
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Monitor and supervise control of all points.

Change control setpoints.

Override input values.

Override output values

Enter programmed start/stop time schedules.

View and acknowledge alarms and messages.

Receive, store and display trend logs and management reports.
Upload/Download programs, databases, etc. as specified.

E. Upon loss of power to the gateway/router, the battery shall provide for minimum 100 hour
backup of all programs and data in RAM. The battery shall be sealed and self-charging.

NGO RWON

F. The gateway/router shall be transparent to control functions and shall not be r d to control
information routing on the Controlling LAN
2.05 CHILLER CONTROLS INTERFACE DEVICE (CID)
A. The CID shall be a microprocessor-based communications device acl#’as a gateway
between the control protocol and the applicable chiller controller.
B. The CID shall contain its own microprocessor, RAM, battery, unication ports and, power
supply.

Section 23 09 55.
D. See drawings for required list of mapped points. Q
PART 3 - EXECUTION

C. Each CID shall support full bi-directional communicat@ slation as more fully specified in

3.01 INSPECTION
A. Examine areas and conditions under @ntrol systems are to be installed. Do not proceed
with work until unsatisfactory cond been corrected in manner acceptable to Installer.

3.02 INSTALLATION OF CONTROL SY
A. General: Install systems a |als in accordance with manufacturer's instructions,

roughing-in drawings an hown on drawings.
B. Contractor shall prowde erface devices and software to provide an integrated system.

'@. coordinate with the State, or designated representative, to establish IP
addresses and gagMunications to assure proper operation of the building control system on

the State (DQE @

C. Contractor shall c

END OF SECTION
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SECTION 23 09 55
BAS SOFTWARE AND PROGRAMMING

PART 1 - GENERAL
1.01 SECTION INCLUDES
A. System Software
Programming Description
Control Algorithms
Energy Management Applications
Password Protection

Alarm Reporting @%
Trending @

Data Acquisition and Storage

Point Structuring O

J.  Dynamic Color Graphics 2Q

T I O@mMMmMmOUOO®

1.02 RELATED DOCUMENTS:

A. Section 23 09 50 - Building Automation System (BAS@aral
Section 23 09 51 - BAS Basic Materials, Interfac ices, and Sensors
Section 23 09 53 - BAS Field Panels

Section 23 09 54 - BAS Communications g@

moo®

Section 23 09 58 - Sequences of Op
F. Section 23 09 59 - BAS Commissj

1.03 DESCRIPTION OF WORK:
A. Fully configure systems an@ and install all software, programming and dynamic color
u

graphics for a complete nctioning system as specified.
B. Refer to Section 23 09 E@Ailding Automation System (BAS) for general requirements
C. Referto 2309 58 nce of Operation for specific sequences of operation for controlled
equipment.
1.04 LICENSING O
A. Include Iic%ng for all software packages at all required workstations.

B. Al oﬁ;}/r interface, programming environment, networking, database management and any
oftware used by the Contractor to install the system or needed to operate the system to

?@capabilities shall be licensed and provided to the State.
Ge

BAS software should be available on CSS(s) provided, and on all Portable Operator
erminals. All software keys to provide all rights shall be installed on CSS. At least 2 sets of
media (CD or DVD) shall be provided with backup software and configurations for all software
provided, so that the State may reinstall any software as necessary

D. Provide licensing and original software media for each device. Include all BAS software
licenses and all required third party software licenses.

E. Upgrade all software packages to the release (version) in effect at the end of the Warranty
Period.

F. Refer to Section 23 09 50 - Building Automation System (BAS) General for further
requirements.

DEDC, LLC BAS SOFTWARE AND PROGRAMMING
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PART 2 - PRODUCTS
2.01 SYSTEM SOFTWARE-GENERAL

A.

B.

Functionality and Completeness: The Contractor shall furnish and install all software and
programming necessary to provide a complete and functioning system as specified. The
Contractor shall include all software and programming not specifically itemized in these
Specifications, which is necessary to implement, maintain, operate, and diagnose the system in
compliance with these Specifications.

Configuration: The software shall support the system as a distributed processing network
configuration.

2.02 CONTROLLER SOFTWARE

A

BC Software Residency: Each BC as defined below shall be capable of cop#rolli nd
monitoring of all points physically connected to it. All software including r@wing shall
reside and execute at the BC: 6

Real-Time Operating System software
Real-Time Clock/Calendar and network time synchronizationo
BC diagnostic software

LAN Communication software/firmware

Direct Digital Control software Q~
Alarm Processing and Buffering software 0
Energy Management software

Data Trending, Reporting, and Buffering sone

. 1/O (physical and virtual) database
10. Remote Communications software

AAC/ASC Software Residency: Each C as defined below shall be capable of
controlling and monitoring of all points ically connected to it. As a minimum, software
including the following shall residgfandeXecute at the AAC/ASC. Other software to support
other required functions of the SAMAFC may reside at the BC or LAN interface device
(specified in Section 23 09 ) the restrictions/exceptions per application provided in
Section 23 09 53:
1. Real-Time Operati em software

2. AAC/ASC diagrgstic 96ftware
3. LAN Comm@\s software
4. Control ?® applicable to the unit it serves that will support a single mode of

operatj
5 1/0 (%ca and virtual) database to support one mode of operation

Standglone Capability: BC shall continue to perform all functions independent of a failure in
oti B C/ASC, CSS, or other communication links to other BCs/AACs/ASCs or CSSs.

COENIORWON =

A\
4

and runtime totalization shall be retained in memory. Runtime totalization shall be

53 for other aspects of standalone functionality.

Sle on all digital input points that monitor electric motor status. Refer also to Section 23
D

. perating System: Controllers shall include a real-time operating system resident in ROM.

This software shall execute independently from any other devices in the system. It shall
support all specified functions. It shall provide a command prioritization scheme to allow
functional override of control functions. Refer also to Section 23 09 53 for other aspects of the
controller's operating system.

E. Network Communications: Each controller shall include software/firmware that supports the
networking of CUs on a common communications trunk that forms the respective LAN.
Network support shall include the following:
1. Controller communication software shall include error detection, correction, and re-
transmission to ensure data integrity.
BAS SOFTWARE AND PROGRAMMING DEDC, LLC
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2. Operator/System communication software shall facilitate communications between other
BCs, all subordinate AACs/ASCs, Gateways and LAN Interface Devices or CSS.
Software shall allow point interrogation, adjustment, addition/deletion, and programming
while the controller is online and functioning without disruption to unaffected points. The
software architecture shall allow networked controllers to share selected physical and
virtual point information throughout the entire system.

F. Diagnostic Software: Controller software shall include diagnostic software that checks memory
and communications and reports any malfunctions.

G. Alarm/Messaging Software: Controller software shall support alarm/message processing and
buffering software as more fully specified below.

H. Application Programs: CUs shall support and execute application programs a% fully
specified below:

1. All Direct Digital Control software, Energy Management Control s e And functional
block application programming software templates shall be provi 'ready-to-use'
state, and shall not require (but shall allow) user programmin@

I.  Security: Controller software shall support multiple level privil ss restriction as more

fully specified below. Q

J. Direct Digital Control: Controller shall support application@i&e t Digital Control Logic. All
logic modules shall be provided pre-programmed with w documentation to support their

application. Provide the following logic modules as inighum:
Proportional-Integral-Derivative (PID) contro@ analog, PWM and floating output

Two Position control (Hi or Low crossingwith dband)
Single-Pole Double-Throw relay &

Delay Timer (delay-on-make, delay-o%:

Hi/Low Selection

Reset or Scaling Module \

Logical Operators (AND, O@', XOR)

K. Psychrometric Parameters: ller software shall provide preprogrammed functions to
calculated and present piéc oNgétric parameters (given temperature and relative humidity)

, and interval)

Noohswdh =

including the following iMimum: Enthalpy, Wet Bulb Temperature.

L. Updating/Storing Apglicatid Data: Site-specific programming residing in volatile memory shall
be uploadable/dox‘@ﬁble from an OWS or CSS using BACnet services connected locally or
through the nefWON\lnitiation of an upload or download shall include all of the following
methods: cheduled, and Automatic upon detection of a loss or change.

M. Restart: S m software shall provide for orderly shutdown upon loss of power and automatic
restagifupon Power restoration. Volatile memory shall be retained; outputs shall go to
progranwned fail-safe (open, closed, or last) position. Equipment restart shall include a user

@e Synchronization: Automatic time synchronization shall be provided using BACnet

ervices. Operators shall be able to set the time and date in any device on the network that
supports time-of-day functionality. The operator shall be able to select to set the time and date
for an individual device, devices on a single network, or all devices simultaneously.

0. Misc. Calculations: System software shall automate calculation of psychometric functions,
calendar functions, kWh/kW, and flow determination and totalization from pulsed or analog
inputs, curve-fitting, look-up table, input/output scaling, time averaging of inputs and A/D
conversion coefficients.

2.03 APPLICATION PROGRAMMING DESCRIPTION
A. The application software shall be user programmabile.

DEDC, LLC BAS SOFTWARE AND PROGRAMMING
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B. This specification generally requires a programming convention that is logical, easy to learn,
use, and diagnose. General approaches to application programming shall be provided by one,
or a combination, of the following conventions:

1.  Point Definition: Provide templates customized for point type, to support input of individual
point information. Use standard BACnet Objects as applicable.

2. Graphical Block Programming: Manipulation of graphic icon 'blocks', each of which
represents a subroutine, in a functional/logical manner forming a control logic diagram.
Blocks shall allow entry of adjustable settings and parameters via pop-up windows.
Provide a utility that shall allow the graphic logic diagrams to be directly compiled into
application programs. Logic diagrams shall be viewable either off-line, or on-line with real-

time block output values.

3.  Functional Application Programming: Pre-programmed application spe i%grams that
allow/require limited customization via 'fill-in-the-blanks' edit fields. Typigal #dlues would
be setpoints gains, associated point names, alarm limits, etc.

G.oa

C. Provide a means for testing and/or debugging the control programs line and on-line.
2.04 ENERGY MANAGEMENT APPLICATIONS

A. System shall have the ability to perform all of the following en management routines via
preprogrammed function blocks or template programs. A@- um provide the following

whether or not required in the software:

1. Time-of-Day Scheduling 0

2. Calendar-Based Scheduling

3. Holiday Scheduling Q

4. Temporary Schedule Overrides

5.  Optimal Start / Optimal Stop based temperature offset, outdoor air temperature,
and building heating and cooling itahce factors as a minimum

6 Night Setback and Morning Rec ontrol, with ventilation only during occupancy

7.  Economizer Control (enthalpy or bulb)

8. Peak Demand Limiting / 2dding

9. Dead Band Control

B. All programs shall be e M tomatically without the need for operator intervention, and
shall be flexible enough -@n operator customization. Programs shall be applied to building
equipment as descd in'Section 23 09 58 - Sequence of Operation.

2.05 ACCESS PRIVILE

Js privileges shall be provided. A minimum of four (4) levels of access shall

A. Multiple-lev
be suppo
B. The highest fevel of access, Administrator Level access, shall allow the BAS administrator to
perférn\application, database, and user management functions.

C. gin credentials shall be assigned to a pre-defined level of access. Alternately, a
ehensive list of accessibility/functionality items shall be provided, to be enabled or
bled for each user according to the level of access granted.

D. Operators shall be able to perform only those commands available for the access level
assigned to their login credentials.

E. Login credentials are stored in the BC's local database. A minimum of 20 user names shall be
supported and programmed per the State's direction.

F. Login credentials can be looked up using the Lightweight Directory Access (LDAP) through the
BAS server.

G. Strong password shall be used on all login credentials.

H. User-definable, automatic log-off timers from 1 to 60 minutes shall be provided to prevent users
from inadvertently leaving interface device unattended.

BAS SOFTWARE AND PROGRAMMING DEDC, LLC
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At system handover, all default and Contractor created login credentials for the system shall be
provided to the State and all temporary login credentials shall be removed.

2.06 ALARM AND EVENT MANAGEMENT REPORTING

A.

Alarm management shall be provided to monitor, buffer, and direct alarms and messages to
operator devices and memory files. Each BC shall perform distributed, independent alarm
analysis and filtering to minimize operator interruptions due to non-critical alarms, minimize
network traffic, and prevent alarms from being lost. At no time shall a BCs ability to report
alarms be affected by either operator activity at an OWS or local handheld device, or by
communications with other panels on the network.

1. Alarm Descriptor: Each alarm or point change shall include that point's English language
description, and the time and date of occurrence. In addition to the alarngs descriptor and
the time and date, the user shall be able to print, display and store an #la essage to
more fully describe the alarm condition or direct operator response. %

2. Alarm Prioritization: The software shall allow users to define the fia and routing of
each alarm by their assignment to discrete priority levels. A mimig f five (5) priority
levels shall be provided - Level 1 Life Safety (i.e. smoke detLeveI 2 Critical (i.e.
controller failure), Level 3 Abnormal (i.e. out-of-range te ater€), Level 4 Energy Waste
(i.e. fighting valves), Level 5 Maintenance Message (i.g ime monitor, filter status). For
each priority level, users shall have the ability to ena .@. disable an audible tone

each priority level. Contractor shall coordina @
definitions.
3. Alarm Report Routing: Each alarm prigfityAevel shall be associated with a unique user-
defined list of operator devices includi combination of local or remote workstations,
printers and workstation disk filesmérms associated with a given priority level shall be
routed to all operator devices on ¥eNser-defined list and/or email to designated State
email address (mailbox reso q@ aSsociated with that priority level. For each priority
level, alarms shall be aut aiy routed to a default operator device in the event that
alarms are unable to b @1 0 any operator device assigned to the priority level.
4. Auto-Dial Alarm Roy# r alarm priority levels that include a mobile device as one of
the listed reportin ations, the BC shall initiate a call to report the alarm, and shall
terminate the @ aftewalarm reporting is complete. System shall be capable of multiple

ith the State on establishing alarm priority

retries and rms until a connection is made. If no connection is made, system
shall atte nection to an alternate mobile device. System shall also be able to dial

multiplg 1 2 devices upon alarm activation.
5. Alar Owledgment: For alarm priority levels that are directed to a OWS, an indication
‘tﬁalaar receipt shall be displayed immediately regardless of the application is in use at
@)
a

WS, and shall remain on the screen until acknowledged by a user having a privilege
llows alarm acknowledgment. Upon acknowledgment, the complete alarm message

S

Gring (including date, time, and user name of acknowledging operator) shall be stored in a
% elected file on the BC or CSS.
B.

t shall be possible for any operator to receive a summary of all alarms regardless of
acknowledgement status; for which a particular recipient is enrolled for notification; based on
current event state; based on the particular BACnet event algorithm (e.g., change of value,
change of state, out of range, and so on); alarm priority; and notification class.

BACnet Alarming Services: All alarms and events shall be implemented using standard BACnet
event detection and notification mechanisms. The workstation shall receive BACnet alarm and
event notifications from any gateway or BACnet controller in the system and display them to an
operator. Either intrinsic reporting or algorithmic change reporting may be used but the intrinsic
reporting method is preferred. The workstation shall also log alarms and events, provide a way
for an operator with sufficient privilege to acknowledge alarms, and log acknowledgements of
alarms. It shall be possible for an operator to receive, at any time, a summary of all alarms that
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are currently in effect at any site whether or not they have been acknowledged. Operators shall
also be able to view and change alarm limits for any alarm at the appropriate access level.

Alarm Historical Database: The database shall store all alarms and events object occurrences
in an ODBC or an OLE database-compliant relational database. Provide a commercially
available ODBC driver or OLE database data provider, which would allow applications to
access the data using standard Microsoft Windows data access services.

2.07 TRENDING

A

The software shall display historical data in both a tabular and graphical format. The

requirements of this trending shall include the following:

1. Provide trends for all physical points, virtual points and calculated variabl

2.  BACnet Trend Objects are preferred but where not possible trend data % stored in
relational database format as specified in herein under Data Acquisitj nas&torage.

3. Inthe graphical format, the trend shall plot at least 4 different val iven time
period superimposed on the same graph. The 4 values shall be %wshable by using
unique colors. In printed form the 4 lines shall be distinguish ifferent line
symbology. Displayed trend graphs shall indicate the emQ units for each trended
value.

4. The sample rate and data selection shall be selecta operator.
. The trended value range shall be selectable by ﬂg@) ator.
W

)]

6. Where trended values on one table/graph are CQV, are shall automatically fill the
trend samples between COV entries. Q
nc

Control Loop Performance Trends: Controllers i orating PID control loops shall also
provide high resolution sampling in less thanfsixygecond increments for verification of control

loop performance.
Data Buffering and Archiving: Trend @II be buffered at the BC, and uploaded to hard
disk storage when archival is desir rchived trends shall be transmitted to the CSS.
Uploads shall occur based upon -

efined interval, manual command, or automatically
when the trend buffers beco
Time Synchronization: Prox me master that is installed and configured to synchronize
the clocks of all BACne i supporting time synchronization. Synchronization shall be

done using Coordinated rsal Time (UTC). All trend sample times shall be able to be
synchronized. Th uency of time synchronization message transmission shall be

selectable by t grafor.
2.08 DYNAMIC PLO

A. Provide a'&i#ty to dynamically plot in real-time at least four (4) values on a given 2-dimensional

dyna plotAgraph with at least two Y-axes. At least five (5) dynamic plots shall be allowed
simuitaNgously.

2.09 DATUISITION AND STORAGE
points included in the typical equipment point list must be represented in a common, open or

accessible format. All points should be provided as BACnet standard analog, binary, schedule,
or trend objects when possible. Naming conventions for these points and network addressing
are discussed in the 'Point Naming Conventions' paragraph below.

Non-BACnet data from the BAS shall be stored in relational database format. The format and
the naming convention used for storing the database files shall remain consistent across the
database and across time. The relational structure shall allow for storage of any additional data
points, which are added to the BAS in future. The metadata/schema or formal descriptions of
the tables, columns, domains, and constraints shall be provided for each database.

The database shall allow applications to access the data while the database is running. The
database shall not require shutting down in order to provide read-write access to the data.
Data shall be able to be read from the database without interrupting the continuous storage of
trend data being carried by the BAS.

BAS SOFTWARE AND PROGRAMMING DEDC, LLC
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D.

The database shall be ODBC or OLE database compliant. Provide a commercially-available
ODBC driver or OLE database data provider, which would allow applications to access the data
using standard Microsoft Windows data access services.

2.10 TOTALIZATION

A

The software shall support totalizing analog, digital, and pulsed inputs and be capable of
accumulating, storing, and converting these totals to engineering units used in the documents.
These values shall generally be accessible to the Operator Interfaces to support management-
reporting functions.

Totalization of electricity use/demand shall allow application of totals to different rate periods,
which shall be user definable.

When specified to provide electrical or utility Use/Demand, the Contractor s @in from the
local utility all information required to obtain meter data, including k factor sion

constants, and the like.
2.11 EQUIPMENT SCHEDULING

A

B.

schedules.

Provide a graphic utility for user-friendly operator interface to %ipment-operating

All schedules shall be implemented using BACnet object ssages. All building systems
with date and time scheduling requirements shall have ules represented by the BACnet

Schedule object. All operators shall be able to view %ries for a schedule. Operators with
sufficient privilege shall be able to modify schedut

Scheduling feature shall include multiple seve -dayWpaster schedules, plus holiday schedule,
each with start time and stop time. Master les shall be individually editable for each day
and holiday.

Scheduling feature shall allow for ea @ual equipment unit to be assigned to one of the
master schedules.

Timed override feature shall % erator to temporarily change the state of scheduled

from any BACnet workstation.

equipment. An override com dyshall be selectable to apply to an individual unit, all units
assigned to a given mast Ie or to all units in a building. Timed override shall
terminate at the end of tor selectable time, or at the end of the scheduled
occupied/unoccupied peridégf whichever comes first. A privilege level that does not allow
assignment of mhedules shall allow a timed override feature.

A yearly calengi@reature shall allow assignment of holidays, and automatic reset of system real
time clocks itions between daylight savings time and standard time.

2.12 POINT STRU RING AND NAMING

A

Gengf®l: The intent of this section is to require a consistent means of naming points across all
S facWities. Contractor shall configure the systems from the perspective of the Enterprise,
ely the local project. The following requirement establishes a standard for naming points
ddressing Buildings, Networks, Devices, Instances, and the like. The convention is
ored towards the BACnet-based format and as such, the interface shall always use this
aming convention. true BACnet systems shall also use this naming convention. For non-
BACnet systems, the naming convention shall be implemented as much as practical, and any
deviations from this naming convention shall be approved by the State. The Contractor shall
contact the State to determine the Building number and abbreviation.

Point Summary Table
1. The term 'Point' is a generic description for the class of object represented by analog and
binary inputs, outputs, and values in accordance with ASHARE 135 standard.
2. With each schematic, Contractor shall provide a Point Summary Table listing:
a. Building number and abbreviation
b. System type
c. Equipment type

DEDC, LLC BAS SOFTWARE AND PROGRAMMING

24P231

230955-7


bkrinsky
Text Box
NOT FOR BIDDING PURPOSES 


CHILLER REPLACEMENT O'NEILL BUILDING

OMB/DFM# MC1002000958 MAY 2026
d. Point suffix
e. Full point name (see Point Naming Convention paragraph)
f.  Point description
g. Ethernet backbone network number
h. Network number
i. DevicelD
j. Device MAC address
k. Object ID (object type, instance number)
I.  Engineering units.

3. Additional fields for non-BACnet systems shall be appended to each row. Point Summary
Table shall be provided in both hard copy and in electronic format (ODB mpliant).

4. Point Summary Table shall also illustrate Network Variables/BACnet f%s Bindings.

5. The Contractor shall coordinate with the State's representative and ile and submit a
proposed Point Summary Table for review prior to any object progfagyN#g or project
startup.

6. The Point Summary Table shall be kept current throughout ta ion of the project by
the Contractor as the Master List of all points for the proj efect closeout documents
shall include an up-to-date accurate Point Summary T Qéhe Contractor shall deliver to
the State the final Point Summary Table prior to Sub@'@ ompletion of the system.
The Point Summary Table shall be used as a refe and guide during the
commissioning process. Q

7. The Point Summary Table shall contain all ddta)field@s on a single row per point. The Point
Summary Table is to have a single master sod&ce for all point information in the building
that is easily sorted and kept up-to-datg”. ough a relational database of Device ID-to-
point information would be more effigj the single line format is required as a single
master table that will reflect all poigéd mation for the building. The point description
shall be an easily understandab lish-language description of the point.

8.  Point Summary Table Exa

9

10.

Row Headers and Exam
(Transpose for a sing| int Joer row format)
Campus RK

Building Number Qj 006
Building Associafién ZZ = no association (default to ZZ)
System Type /=, Cooling
Equipmen e) Chiller
Point Su CHLR1KW
*Po'lg Name (Object Name) CA0006ZZ.COOLING.CHILLER.CHLR1KW
*Raint Bescription (Object Chiller 1 kW
esgription)
ernet Network Number 600
Network Number 610
Device ID 1024006
Device MAC address 24
Object Type Al
Instance Number 4
Engineering Units KW
Network Variable? True
Server Device 1024006
Client Devices 1028006
Included with Functional

BAS SOFTWARE AND PROGRAMMING DEDC, LLC
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C. *Represents information that shall reside in the relevant BACnet property for the object

D. Point Naming Convention

1.

D

All point names shall adhere to the format as established below. Said objects shall
include all physical I/O points, calculated points used for standard reports, and all
application program parameters. For each BAS object, a specific and unique BACnet
object name shall be required.

For each point, four (4) distinct descriptors shall be linked to form each unique object
name: Building, System, Equipment, and Point. Use alphanumeric characters. Space
and special characters are not allowed. Each of the four descriptors mus bound by a
period to form the entire object name. Reference the paragraphs belo @example of
these descriptors.

The State shall designate the Building descriptor. The System d i hall further
define the object in terms of air handling, cooling, heating, or oth%em. The
Equipment descriptor shall define the equipment category; e g., &if#t€r, Air Handler, or
other equipment. The Point descriptor shall define the hagdyre gr software type or
function associated with the equipment; e.g., supply te ture, water pressure, alarm,
mixed air temperature setpoint, etc. and shall contai mbering conventions for
multiples of equipment; e.g., CHLR1KW, CHLR2K AL (Boiler 2 Alarm), HWP1ST
(Hot Water Pump 1 Status).
A consistent object (point) naming conventio@ utilized to facilitate familiarity and

operational ease across the BAS network. Irégf-facility consistency shall be maintained to
ensure transparent operability to the g@t gree possible. The table below details the

object naming convention and general orfmat of the descriptor string.
BACnet Object Name Requiremqu s

Descriptors Comment
Campus, Building ZZ AZ0134Z2Z2 The Master Building List
Number & Building also has the correct
Association <> abbreviations for each
\ building.
System % AIRHANDLING - Boilers and ancillary
EXHAUST - HEATING - | equipment Chillers and
COOLING - UTILITY - ancillary equipment Main
O ENDUSE - MISC electrical and gas
Q meters Specific building
loads by type
ipment BOILERS - CHILLERS - | Non-specific boiler
FACILITY - TOWERS - system points - Non-
WEATHER specific chiller system
points
Point Suffix See Input/Output point
summary table for
conventions

Examples: Within each object name, the descriptors shall be bound by a period. Within
each descriptor, words shall not be separated by dashes, spaces, or other separators as
follows:

a. RK0006ZZ.COOLING.CHILLERS.CHWP1ST

b. RK0006ZZ.HEATING.BOILERS.BLR1CFH

E. Device Addressing Convention:

1.

DEDC, LLC
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2.

3.

2.13 OPERATOR INTERFACE GRAPHIC SOFTWARE Q
S

A. Graphic software shall facilitate user-friendly interface to all @
specified above. The intent of this specification is to requi
for intuitive operation of the systems without extensive t
facilitate logical and simple system interrogation, modific

Graphic software shall support multiple simultane
a web-based environment. All functions exceptin

w

All assignment of network numbers and Device Object IDs shall be coordinated with the

State.

Each Network number shall be unique throughout all facilities and shall be assigned in the

following manner unless specified otherwise:

a. BBBFF, where: BBB = 1-655 assigned to each building, FF = 00 for building
backbone network, 1-35 indicating floors or separate systems in the building.

Each Device Object Identifier property shall be unique throughout the system and shall be

assigned in the following manner unless specified otherwise:

a. XXFFBBB, where: XX = number 0 to 40, FF = 00 for building backbone network, 1-
35 indicating floors or separate systems in the building. BBB = 1-655 assigned to

no duplicate Device Object IDs occur.

each building.
The BAS Contractor shall coordinate with designated State representa 'v@nsure that
Alternative Device ID schemes or cross project Device ID duplica'%

wed shall be
approved before project commencement by the State.

the System Software
dgiaphic package that provides
d experience. It shall
, configuration, and diagnosis.

ns to be displayed and resizable in
xt entry functions shall be executable with

a mouse.

o

Graphic software shall display current opexa¥ ode (i.e. warm-up, dehumidification, et al) for

equipment with multiple modes of opersg

=

Graphic software shall provide for ing such that other application can be used while

the operator is accessing the BA tware shall provide the ability to alarm graphically even

m

when operator is in another s ackage.
The software shall be compati the current and current minus one versions of Microsoft

Windows operating sys software shall allow for the State's creation of user-defined,
color graphic displays of raphic maps, building plans, floor plans, and mechanical and
electrical system atics. These graphics shall be capable of displaying all point
information fr atabase including any attributes associated with each point (i.e.,

engineering u

atc’). In addition, operators shall be able to command equipment or change

setpoints f Mgraphic through the use of a pointing device; e.g. mouse and touch screen.

n

gra

screens via a graphical penetration scheme by using the pointing device to select from

ScreeKPen ation: The operator interface shall allow users to access the various system

@ oM'button' icons. Each graphic screen shall be capable of having a unique list of other
G

screens that are directly linked through the selection of a menu item or button icon.

ﬁwamic Data Displays: Dynamic physical point values shall automatically updated at a
i

nimum frequency of 6 updates per minute without operator intervention. Point value fields

shall be displayed with a color code depicting normal, abnormal, override and alarm conditions.

H. Point Override Feature: Each displayed point shall be individually enabled/disabled to allow
pointing device driven override of digital points or changing of analog points. Such overrides or
changes shall occur in the control unit, not just in the BAS software. The graphic point override
feature shall be subject to privilege level protection. Points that are overridden shall be
reported as an alarm, and shall be displayed in a coded color. The alarm message shall
include the operator's login name. A list of points that are currently in an override state shall
be available through menu selection and include the time/date of the override along with the
operator's login name that initiated that override.

I.  Dynamic Symbols: Provide a selection of standard symbols that change in appearance based
on the value of an associated point.

BAS SOFTWARE AND PROGRAMMING DEDC, LLC
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1. Analog symbol: Provide a symbol that represents the value of an analog point as the
length of a line or linear bar.

2. Digital symbol: Provide symbols such as switches, pilot lights, rotating fan wheels, etc. to
represent the value of digital input and output points.

3. Point Status Color: Graphic presentations shall indicate different colors for different point
statuses. (For instance, green = normal, red = alarm, gray (or '???") for non-response.

J. Graphics Development Package: Graphic development and generation software shall be
provided to allow the user to add, modify, or delete system graphic displays.

1. The Contractor shall provide libraries of pre-engineered screens and symbols depicting
standard air handling unit components (e.g. fans, cooling coils, filters, dampers, etc.),
mechanical system components (e.g., pumps, chillers, cooling towers, bgi€rs, etc.),
complete mechanical systems (e.g. constant volume-terminal reheat, %.) and
electrical symbols. Q

2. The Graphic Development Package shall use a pointing device t% e userto
perform the following:

a. Define symbols O
b. Position items on graphic screens
c. Attach physical or virtual points to a graphic Q
d. Define background screens Q~
e. Define connecting lines and curves
f.  Locate, orient and size descriptive text
g. Define and display colors for all elemerQ
h. Establish correlation between symbgls or %xt and associated system points or other
displays é
i.  Create hot spots or link triggers r graphic displays or other functions in the
software é
K. Graphic images shall reside on th
L. The software shall be capable g ng communication between the BC and the CSS:

1 Upon user command, orm all specified functions.

2. In accordance with N grammed time schedules to report alarms and upload trend
and report data to .

M. The software shall matically terminate the communication when all specified functions are
completed.
PART 3 - EXECUTIO
3.01 SYSTEM CO ATION
A. ContgaCtor shall thoroughly and completely configure BAS system software, supplemental
SO }aﬁnetwork communications, BC and CSS, if necessary .
3.02 SITE IFIC APPLICATION PROGRAMMING

@vide all database creation and site-specific application control programming as required by
t

hese Specifications, national and local standards and for a fully functioning system. Contractor
shall provide all initial site-specific application programming and thoroughly document
programming. Generally meet the intent of the written sequences of operation. It is the
Contractor's responsibility to request clarification on sequence issues that require such
clarification.

All site-specific programming shall be fully documented and submitted for review and approval,
both prior to downloading into the panel, at the completion of functional performance testing,
and at the end of the warranty period.

All programming, graphics and data files must be maintained in a logical system of directories
with self-explanatory file names. All files developed for the project will be the property of the
State and shall remain on the BC and CSS at the completion of the project.
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3.03 PRIVILEGE LEVELS SETUP
A. Set up the following privilege levels to include the specified capabilities:

1.

Level 1: (State's BAS Administrator)

a. Level 2 capabilities

b. Configure system software

c. Modify graphic software

d. View, add, change and delete user login credentials and privilege levels
e. All unrestricted system capabilities including all network management functions.
Level 1a (Contractor Technician)

a. Level 2 capabilities

b. Configure system software %
c. Modify graphic software

Level 2: (Maintenance Manager)

a. Level 3 capabilities 6

b. Modify control unit programs

Level 3: (Senior BAS Technician) O

a. Level 4 capabilities Q

b. Override output points

c. Change setpoints Q~

d. Change equipment schedules 0

Level 4: (Junior BAS Technician and Traine

a. Level 5 capabilities

b. Acknowledge alarms

c. Temporarily override equipmen @Ies

Level 5: (Read Only) é

a. Display all graphic data
b. Trend point data

B. Contractor shall assist:

1.

2.

State's BAS Admlnlstrx aSS|gn|ng user login credentials and privilege levels,
configure system nd modify graphic software.
Maintenance Mang h modifying control unit programs.

3.04 POINT PARAMETER
A. Provide the fo inimum programming for each analog input:

1.
2.

¥

8.

Nam
Add%

3 & frequency or COV threshold
E

neering units

ffset calibration and scaling factor for engineering units

igh and low alarm values and alarm differentials for return to normal condition
High and low value reporting limits (reasonableness values), which shall prevent control
logic from using shorted or open circuit values.
Default value to be used when the actual measured value is not reporting. This is
required only for points that are transferred across the primary and/or secondary
controlling networks and used in control programs residing in control units other than the
one in which the point resides. Events causing the default value to be used shall include
failure of the control unit in which the point resides, or failure of any network over which
the point value is transferred.
Selectable averaging function that shall average the measured value over a user selected
number of scans for reporting.

B. Provide the following minimum programming for each analog output:

1. Name

2. Address
BAS SOFTWARE AND PROGRAMMING DEDC, LLC
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3. Output updating frequency
4.  Engineering units
5. Offset calibration and scaling factor for engineering units
6. Output Range
7. Default value to be used when the normal controlling value is not reporting.
C. Provide the following minimum programming for each digital input:
1. Name
2. Address
3. Engineering units (on/off, open/closed, freeze/normal, etc.)
4. Debounce time delay
5. Message and alarm reporting as specified %
6. Reporting of each change of state, and memory storage of the time o@ change of
state
7. Totalization of on-time (for all motorized equipment status points@ cumulated
number of off-to-on transitions.
D. Provide the following minimum programming for each digital o

A

1.  Name

2. Address

3. Output updating frequency

4. Engineering units (on/off, open/closed, freeze/n@e c.)

5. Direct or Reverse action selection

6. Minimum on-time

7.  Minimum off-time

8. Status association with a DI and fail ing (as applicable)

9. Reporting of each change of sta eé\emory storage of the time of the last change of
state.

10. Totalization of on-time (for a

4®. ed equipment status points), and accumulated

number of off-to-on transi4ow

11. Default value to be usgd¥y the normal controlling value is not reporting.

input and output d all dynamic virtual points such as setpoints subject to a reset
schedule, inter, e setpoint values for cascaded control loops, and the like as directed by
the State.

The StateQanalyze trend logs of the system operating parameters to evaluate normal
sys::&nc nality. Contractor shall establish these trends and ensure they are being stored

3.05 TRENDS Qz
. Contractor shall est?lish store trend logs. Trend logs shall be prepared for each physical

prop€r
1 ata shall include a single row of field headings and the data thereafter shall be

Recorded parameters for a given piece of equipment or component shall be trended at

E ntiguous. Each record shall include a date and time field or single date stamp.

the same intervals and be presented in a maximum of two separate 2-dimensional formats
with time being the row heading and field name being the column heading.

Sample times indicated as COV (z) or change-of-value mean that the changed parameter only
needs to be recorded after the value changes by the amount listed. When output to the
trending file, the latest recorded value shall be listed with any given time increment record. The
samples shall be filled with the latest values also if the points include different time intervals. If
the BAS does not have the capability to record based on COV, the parameter shall be recorded
based on the interval common to the unit.

Trending intervals or COV thresholds shall be dictated by the State upon system start-up.

The Contractor shall demonstrate functional trends as specified for a period of 30 days after
successful system demonstration before Substantial Completion of the system.

DEDC, LLC BAS SOFTWARE AND PROGRAMMING

24P231

230955-13


bkrinsky
Text Box
NOT FOR BIDDING PURPOSES 


CHILLER REPLACEMENT O'NEILL BUILDING
OMB/DFM# MC1002000958 MAY 2026

3.06 TREND GRAPHS

A.

B.

G.

A

Prepare controller and graphic software to display graphical format trends. Trended values and
intervals shall be the same as those specified.

Lines shall be labeled and shall be distinguishable from each other by using either different line
types, or different line colors.

Indicate engineering units of the y-axis values; e.g. degrees F., inches w.g., Btu/lb, percent
open, etc.

The y-axis scale shall be chosen so that all trended values are in a readable range. Do not mix
trended values on one graph if their unit ranges are incompatible.

Trend outside air temperature, humidity, and enthalpy during each period in wiffich=any other
points are trended.

trended during the same trend period.

All points trended for one subsystem (e.g. air handling unit, chilled Wat% e, etc.) shall be
Each graph shall be clearly labeled with the subsystem title, date, mes.

3.07 ALARMS Q
. Override Alarms: Any point that is overridden through the rride feature of the graphic

B.

software shall be reported as a Level 3 alarm.

Analog Input Alarms: For each analog input, progr arm message for reporting
whenever the analog value is outside of the prog larm limits. Report a 'Return-to-
Normal' message after the analog value returns to e normal range, using a programmed
alarm differential. The alarm limits shall be jyfdiyidually selected by the Contractor based on the

a. Low alarm: 64°F
b. Low return-to-normal:

following criteria:
1.  Space temperature, except as oth@ stated in sequence of operation: Level 3

c. High alarm: 85°F
d. High return-to-no°F

2. Controlled media t eNgtlfe other than space temperature (e.g. AHU discharge air
temperature, stear%erter leaving water temperature, condenser water supply, chilled
water supply, ). L™Vvel 3 (If controlled media temperature setpoint is reset, alarm
setpoints sh@wogrammed to follow setpoint)

1N3°F below setpoint

-to-normal: 2°F below setpoint

alarm: 3°F above setpoint

return-to-normal: 2°F above setpoint.

3. _“ARN{J mixed air temperature: Level 4

Low alarm: 45°F

. Low return-to-normal: 46°F
c. High alarm: 90°F
d. High return-to-normal: 89°F

4. Duct Pressure:

a. Low alarm: 0.5’w.g. below setpoint

b. Low return-to-normal: 0.25"w.g. below setpoint

c. High alarm: 0.5"w.g. above setpoint

d. High return-to-normal: 0.25"w.g. above setpoint
5. Space humidity:

a. Lowalarm: 35%

b. Low return-to-normal: 40%

c. High alarm: 75%

d. High return-to-normal: 70%

BAS SOFTWARE AND PROGRAMMING DEDC, LLC
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C.

E.

HOA Switch Tampering Alarms: The Sequences of Operation are based on the presumption
that motor starter Hand-Off-Auto (HOA) switches are in the 'Auto’ position. [If a motorized
equipment unit starts without a prior start command from the FMS, (as sensed by status
sensing device), then FMS shall perform the remaining sequence as specified.] BAS shall also
enunciate the following Level 5 alarm message if status indicates a unit is operational when the
run command is not present:

1.  DEVICE XXXX FAILURE: Status is indicated on the device even though it has been
commanded to stop. Check the HOA switch, control relay, status sensing device,
contactors, and other components involved in starting the unit. Acknowledge this alarm
when the problem has been corrected.

Maintenance Alarms: Enunciate Level 5 alarms when runtime accumulation exg®eds a value
specified by the operator

1. DEVICE XXXX REQUIRES MAINTENANCE. Runtime has exceeded{speciffed value
since last reset.

See requirements for additional equipment-specific alarms specifiegsi %on 23 09 59 -
Sequences of Operation.

3.08 GRAPHIC SCREENS

A

Floor Plan Screens: The contract document drawings will available to the Contractor
in AutoCAD (current version) format upon request. The8¢ ¥awings may be used only for
developing backgrounds for specified graphic screen@ever the State does not guarantee
the suitability of these drawings for the Contractog rpesSe.

1. Provide graphic floor plan screens for each [{l&Qr] [wing] [tower] [other] of the building.
Indicate the location of all equipment t#at jg not located on the equipment room screens.
Indicate the location of temperature sopp associated with each temperature-controlled

zone (i.e., VAV terminals, fan-coilg=sifle-zone AHUs, etc.) on the floor plan screens.

[Zone background color shall chm based on the temperature offset from setpoint].

Display the space temperaty€ pRiM% adjacent to each temperature sensor symbol. Use a
ach terminal unit zone boundary. Use distinct colors to

distinct line symbol to dema

demarcate each air han '® nit zone. [Mechanical floor plan drawings will be made
available to the contr; X gon request for the purpose of determining zone boundaries.]
Indicate room nu provided by the State. Provide a drawing link from each space
temperature sensor bol and equipment symbol shown on the graphic floor plan
screens to e orresponding equipment schematic graphic screen.

2. Provide w floor plan screens for each mechanical equipment room and a plan

screen O oof. Indicate the location of each item of mechanical equipment. Provide a
drawj#g ffom each equipment symbol shown on the graphic plan view screen to each
cqorresonding mechanical system schematic graphic screen.
3. )ﬁlltip e floor plans are necessary to show all areas, provide a graphic building key plan.
UsWw elevation views and/or plan views as necessary to graphically indicate the location of
QI of the larger scale floor plans. Link graphic building key plan to larger scale partial floor
lans. Provide links from each larger scale graphic floor plan screen to the building key

% plan and to each of the other graphic floor plan screens.
4

B.

Provide a graphic site plan with links to and from each building plan.

System Schematic Screens: Provide graphic system schematic screen for each subsystem
controlled with each 1/O point in the project appearing on at least one graphic screen. System
graphics shall include flow diagrams with status, setpoints, current analog input and output
values, operator commands, etc. as applicable. General layout of the system shall be
schematically correct. Input/output devices shall be shown in their schematically correct
locations. Include appropriate engineering units for each displayed point value. Verbose
names (English language descriptors) shall be included for each point on all graphics; this may
be accomplished by the use of a hover box when the operator moves the cursor over the
displayed point. Indicate all adjustable setpoints on the applicable system schematic graphic
screen or, if space does not allow, on a supplemental linked-setpoint screen.
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1. Provide graphic screens for each air handling system. Indicate outside air temperature
and enthalpy, and mode of operation as applicable (i.e., occupied, unoccupied, warm-up,
cool-down). Link screens for air handlers to the heating system and cooling system
graphics. Link screens for supply and exhaust systems if they are not combined onto one
screen.

2. Provide a graphic screen for each zone. Provide links to graphic system schematic
screens of air handling units that serve the corresponding zone.

3. Provide a cooling system graphic screen showing all points associated with the chillers,
cooling towers and pumps. Indicate outside air dry-bulb temperature and calculated wet-
bulb temperature. Link screens for chilled water and condenser water systems if they
cannot fit onto one cooling plant graphic screen.

4. Link screens for heating and cooling system graphics to utility history r p%howing
current and monthly electric uses, demands, peak values, and other jineat values.

C. Bar Chart Screens: On each graphic Bar Chart Screen, provide drawipgi

handling unit schematic screens.

1. Provide a graphic chilled water valve screen showing the an put signal of all chilled
water valves in a bar chart format, with signals expresse agentage of fully open
valve (percentage of full cooling). Indicate the dischae temperature and setpoint of

* :i
n

the graphic air

each air handling unit, cooling system chilled water d return temperatures and
the outside air temperature and humidity on this g
the graphic cooling plant screen and this graphi®&scr

"
d
. Provide drawing links between
2. Provide a graphic heating water valve scree? g the analog output signal of all air
f full

handling unit heating water valves in a bar cha€t format, with signals expressed as
percentage of fully open valve (percentgQe,of full heating). Indicate the temperature of the
controlled medium (such as AHU di rgejair temperature or zone hot water supply
temperature) and the associated %t and the outside air temperature and humidity.

D. Alarms: Each programmed alarm sh ear on at least one graphic screen. In general,
alarms shall be displayed on the '@ c System schematic screen for the system that the alarm
is associated with (for examplg#®Rigs’alarm shall be shown on graphic cooling system
schematic screen). For all screens, display analog values that are in a 'high alarm’

condition in a red color, ' condition in a blue color. Indicate digital values that are in
alarm condition in a red

Q~ END OF SECTION 23 09 55

<&

O
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SECTION 23 09 58
SEQUENCE OF OPERATION

PART 1 - GENERAL
1.01 SECTION INCLUDES
A. Air Handling Units
B. Chilled Water System
C. Terminal Units
D. Exhaust Fans
1.02 RELATED DOCUMENTS: %
A. Section 23 09 50 - Building Automation System (BAS) General @
Section 23 09 51 - BAS Basic Materials, Interface Devices, and Sensn%
Section 23 09 53 - BAS Field Panels
Section 23 09 54 - BAS Communications Devices O

Section 23 09 55 - BAS Software Q
F. Section 23 09 59 - BAS Commissioning Q~
1.03 SYSTEM DESCRIPTION Q

A. The systems to be controlled under work of this s@n
(

of the project). The systems being controlled are
systems included in the project).

mo o

asically comprise (describe the scope
cribe the configuration of and the type of

B. This Section defines the manner and meth which controls function.
1.04 SUBMITTALS

A. Refer to Section 23 09 50 and Di or requirements for control shop drawings, product
data, User Manual, etc.

B. Programming Manual: Pro @ system programming manual as well as documentation of
site-specific programmim>r o the start of Acceptance Phase.
1.05 PROJECT RECORD DQCU S

A. Within two weeks ompletion of commissioning, provide record documents to represent
the final contr uration with actual setpoints and tuning parameters as existed at

acceptanc
B. Record d%ents shall be modified control drawings with the actual installed information.
Drayigs shall be delivered in both reproducible hard copy and electronic format in AutoCAD
(cyrrentNersion) drawing files. Provide all supporting files, blocks, fonts, etc. required by the
gs.
O

Vide final points list as described above.
D. \Provide final detailed wiring diagrams with all wire numbers and termination points indicated.

E. Accurately record final sequences and control logic made after submission of shop drawings.
PART 2 - PRODUCTS (NOT USED)
PART 3 - EXECUTION
3.01 GENERAL

A. Sequences specified herein indicate the functional intent of the systems operation and may not
fully detail every aspect of the programming that may be required to obtain the indicated
operation. Contractor shall provide all programming necessary to obtain the sequences/system
operation indicated.

DEDC, LLC SEQUENCE OF OPERATION
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B.

D.
E.

G.

When an air handling unit is not in operation, control devices shall remain in their “off” positions.
“Off” positions may differ from the “normal” (meaning failed) position. Except as specified
otherwise, “off” and “normal” positions of control devices shall be as follows:

Device "Off Position" "Normal Position"
Heating coil valves closed open
Cooling coil valves closed closed
Outside air damper closed closed
Return air damper open open
Exhaust/relief air damper closed closed
Var. Freq. Drive off Min. s

be centered on the associated setpoint. All modulating feedback §ontrdl loops shall include the
capability of having proportional, integral, and derivative actio niESs the loop is specified
“proportional only” or “P+1”, Contractor shall apply appropri% ments of integral and

Except as specified otherwise, throttling ranges, proportional banle differentials shall

derivative gain to each control loop which shall result in eration, minimum settling time,
and shall maintain the primary variable within the spegifi ximum allowable variance.

Scheduling Terminology: When air handlers are s throughout the day, the following
defines the terminology used (Designer coordinatengith The State regarding actual occupancy

schedules and initial setpoints):

1. Occupied Period: Period of time wh n@ﬂlding is in use and occupied. Unless
indicated otherwise, this period is de s X:XX AM - X:XX PM weekdays and X:XX AM
to 12:00PM (noon) Saturdays. [l national holidays. Generally systems will be
fully operational throughout thi and ventilation air shall be continuously introduced.
Space temperature setpoinenerally be in the “normal” range of 69-77°F.

2. Unoccupied period: Pe ' (Yne when the building or zone is not in use and
unoccupied. Ventilatio all not be introduced.

3.  Preoccupancy Perj e prior to the Occupied period when the systems are returning
the space temperat from setback to “normal” or occupied setpoints (warm-up and

cool-down). ilation air shall not be introduced unless outside air conditions permit
e period shall be determined by an optimum start strategy unless

and end with the start of the preoccupancy period, however it shall be provided with its
n schedule. Generally systems will be off except to maintain a “setback” temperature.

aly sequence or occupancy schedule calls for more than one motorized unit to start
neously, the BAS start commands shall be staggered by 5 second (adj.) intervals to
ize inrush current.

H. &Iarm messages specified throughout the sequences are assigned to discrete priority levels.

Priority levels dictate the handling and destination of alarm reports, and are defined in Section
23 09 55 - ATC System Software and Programming.

Wherever a value is indicated as adjustable (ad].), it shall be modifiable, with the proper
privilege level, from the operator interface or via a function block menu. For these points, it is
unacceptable to have to modify programming statements to change the setpoint.

When a power failure is detected in any phase, the BAS start commands shall be retracted
immediately from all electrically powered units served by the failed power source. If the
associated primary control unit (PCU) is powered by normal or emergency power, it may
monitor its own power source as an indication of power status. If the PCU is powered by
uninterruptable power supply (UPS), or if PCU is not capable of monitoring its own power for
use in sequences, Contractor shall provide at least one voltage monitor (three phase when

SEQUENCE OF OPERATION DEDC, LLC
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applicable) per building. When the BAS detects that power has been restored, all equipment

for which the BAS start command had been retracted shall be automatically restarted on

staggered 5 second intervals to minimize inrush current. When loss of equipment status

coincides with a power failure, system shall not alarm individual equipment failures. Instead,

only a single Level 2 alarm shall be enunciated as follows:

1. BUILDING XXXX POWER FAILURE: Notify electric shop. Acknowledge alarm when
power is restored.

K. Where reset action is specified in a sequence of operation, but a reset schedule is not indicated

on the drawings, one of the following methods shall be employed:

1. Contractor shall determine a fixed reset schedule which shall result in stable operation
and shall maintain the primary variable within the specified maximum alloyrable variance.

2. Afloating reset algorithm shall be used which increments the seconda
(setpoint of control loop being reset) on a periodic basis to maintain pfi
setpoint. The recalculation time and reset increment shall be ch aintain the
primary variable within the specified maximum allowable variange®

3. Primary variable shall control the devices directly using a Plack control loop

without resetting the secondary variable. However, the devices shall still modulate

as necessary to maintain upper and lower limits on the dary variable. Proportional

band, integral gain, and derivative term shall be selegte@ to¥naintain the primary variable
within the specified maximum allowable tolerance L. Minimizing overshoot and settling
time. Contractor shall gain prior approval for im@wtmg this method of reset.

L. Where a supply air temperature or duct pressure int is specified to be reset by the space
temperature of the zones calling for the most coolinheating, the following method shall be
employed:

1. Afloating reset algorithm shall be us
supply air temperature or duct pr.
variable (e.g. space temperat

increments the secondary variable (e.qg.,
setpoint on a periodic basis to maintain primary
ewoint. The reset increment shall be determined by
the quantity of “need heat” o §dcool” requests from individual SCU's. A SCU's “need
heat” virtual point shall ag#® enever the zone's space temperature falls below the
currently applicable (ogcWpied or unoccupied) heating setpoint throttling range. A SCU's
“need cool” virtual pei activate whenever the zone's space temperature rises above
the currently applioccupied, unoccupied, or economy) cooling setpoint throttling
culadon time and reset increment shall be chosen to maintain the primary
pecified maximum allowable variance while minimizing overshoot and
set range maximum and minimum values shall limit the setpoint range.

M. Where “proie tion” of a device (generally controlled by a digital output) is indicated in the
sequence,N{ghall require that the BAS shall, after an adjustable time delay after the device is
commg@nded Yo operate (feedback delay) , confirm that the device is operational via the status

input. e status point does not confirm operation after the time delay or anytime thereafter

'ﬂ adjustable time delay (debounce delay) while the device is commanded to run, an alarm

3l e enunciated audibly and via an alarm message at the operator interface and print at the
érm printers. A descriptive message shall be attached to the alarm message indicating the
ature of the alarm and actions to be taken. Contractor shall provide messages to meet this

intent. [Upon failure of equipment with redundant backup, run command shall be removed from

equipment and the device shall be locked out until the alarm is manually acknowledged. Upon

failure of equipment without redundant backup, run command shall remain energized and the

alarm shall be latched until reset by an operator.BAS shall provide for adjustable maximum

rates of change for increasing and decreasing output from the following analog output points:

1.  Speed control of variable speed drives

2. Chiller supply water temperature setpoint reset

3.  Chiller demand limit

4. Travel rate of tower isolation and chiller isolation valves

N. Wherever a value is indicated to be dependent on another value (i.e.: setpoint plus 5°F) BAS
shall use that equation to determine the value. Simply providing a virtual point that the operator
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24P231 230958-3


bkrinsky
Text Box
NOT FOR BIDDING PURPOSES 


CHILLER REPLACEMENT O'NEILL BUILDING
OMB/DFM# MC1002000958 MAY 2026

must set is unacceptable. In this case three virtual points shall be provided. One to store the
parameter (5°F), one to store the setpoint, and one to store the value which is the result of the
equation.

The following chilled water sequence applies to the classic primary/secondary chilled water
system where the bypass is positioned for equal percent unloading of all chillers, constant
speed primary pumps one per chiller, multiple secondary chilled water pumps controlled from a
variable speed drive. Various staging scenarios are included and the designer should select
the most optimal method for the applicable job.

3.02 DEMAND LIMITING CONTROL.:

A.
B.

D.
E.

BAS shall monitor kW demand over a 15-minute sliding window period.

Demand limiting shall be disabled during the winter billing period. When de ihniting is
enabled, it shall be possible for the operator to disable it on a daily basis, i Il be
automatically re-enabled each day at 12 midnight.

On a rise in kW to within [200] kW (adj.) of setpoint, a Level 4 alarmpseQa enunciated and
BAS shall begin to make one “load shed” command every [3] mindj.). On a fall in kW to
[200] kW less than the demand setpoint, BAS shall begin to b caestone "load restore”
command every [3] (adj.) minutes on a first shed, first restogadW@sis. If demand exceeds the
demand setpoint and there are no more loads left to shed @ and setpoint shall be
increased to the maximum demand experienced. Dema etpoint shall be automatically reset
to an adjustable value at the beginning of each billi ri

“Loads” available for shedding are defined elsew in this specification section.
On arise in kW to within [50] kW (adj.) of se@, a Level 3 and Level 4 alarm shall be

od(

enunciated.

3.03 AIR HANDLING UNITS - GENERAL

A

energize the AH (start the fans a vate control loops) as dictated for each air handle. The
following indicates when and AS shall energize the AHs and control various common
aspects of them. The folloviy ic strategies” shall be included by reference with each air
handler with any specifi \Nxa ions required:
1. Scheduled Occupa AS shall determine the occupancy periods (occupied,
unoccupied,@pancy, and setback) as defined above. The following details the
G

Logic Strategies: The BAS shall | the air handlers. Generally the BAS shall

common cQ ects related to the scheduled occupancy.

@ riod: BAS shall energize the AH during all occupied periods. Note that
agipning of the occupancy period shall be set sufficiently before the actual start

O§dccupancy to obtain the required building component of ventilation per ASHREA

62.% Specific times shall be as directed by the A/E. Minimum OA flow setpoint shall be

as scheduled on the drawings. “Normal” setpoints shall apply.

Unoccupied Period: Minimum OA flow shall be 0 CFM or the minimum OA damper

override, the occupancy mode shall become active for an adjustable period. The

s position shall be 0%. If during the unoccupied period there is a request for occupancy

unoccupied period and the preoccupancy period will typically overlap.

c. Setback Period: BAS shall deenergize the unit except as required to maintain a
setback temperature as indicated in the individual sequences with a 5°F cycle
differential. Generally, where setback temperatures apply in multiple zones, the
worst zone shall control the system. Setback setpoints generally apply except during
preoccupancy [and night purge]. If during the unoccupied period there is a request
for occupancy override, the occupancy mode shall become active for an adjustable
period.

d. Preoccupancy: BAS shall energize the AH continuously during the preoccupancy
period. Minimum OA flow shall be 0 CFM or the minimum OA damper position shall
be 0%. “Normal” setpoints shall apply. Preoccupancy duration shall be one of the
following as specified by reference:

SEQUENCE OF OPERATION DEDC, LLC
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1) Fixed: The duration of the preoccupancy period shall be fixed as scheduled by
the operator.

2) Optimum: The duration of the morning warm-up period shall vary according to
outside air temperature and space temperature such that the space temperature
rises to occupied period heating setpoint at the beginning of, but not before, the
scheduled occupied period. The duration of the cool-down period shall vary
according to outside air temperature and space temperature such that the space
temperature falls to the occupied period cooling setpoint at the beginning of, but
not before, the scheduled occupied period.

2. Minimum OA Control: BAS shall maintain minimum ventilation during the occupied period.

The following strategies may apply:

a. Balanced Position: During the occupied period, applicable mixing a dampers
shall never be positioned less than the position set for the requir, inishium OA
ventilation rate. If the air handler has a single OA damper thgkis le of
economizer, the minimum position output shall be determin he balancer. If the
AH has a two position minimum OA damper, that positio | fully open to its
balanced position. This logic strategy is only applica stant volume Ahs.

b. Reset Balanced Position: During the occupied peri pplicable mixing and OA
dampers shall never be positioned less than the iMym position. Minimum position
shall be reset between limits of a position deli stem exhaust make-up air
CFM and the design minimum position deliyeri sign minimum CFM to maintain a
CO2 setpoint of 900 ppm (adj.). Loop s ‘sample and bump” or dynamic
proportional only loop tuned for the slononse. The balancer shall determine the
minimum position outputs at both exdreme“oints. This logic strategy is only
applicable to constant volume AHQ

c. Damper Controlled Fixed: Durin ccupied period, applicable mixing dampers
shall be modulated to maintal A flow rate of no less than the MVR as dictated in

the design and required biyed AE 62. Setpoint flow rates shall be provided by the
A/E. Flow rate shall be @ ined in any of the following ways as specified for the

1)
2) As deter y CO2 mixing equations using the SA, OA, and RA CO2

particular AH:
Measured di an OA flow station
sensors @
d. Dampelled Reset: During the occupied period, applicable mixing dampers
shall be M@dUtTated to maintain an OA flow rate setpoint. Setpoint shall be reset
betwfeen\intits of system exhaust make-up air CFM and the design minimum CFM to
% an RA CO2 setpoint of 900 ppm (adj.). Loop shall be a “sample and bump”
ynamic proportional only loop tuned for the slow response. Setpoint flow rates
shail be provided by the A/E. Flow rate shall be determined in any of the following
ways as specified for the particular AH:
O 1) Measured directly by an OA flow station

2) As determined by CO2 mixing equations using the SA, OA, RA, and/or Space
CO2 sensors

e. Mixed Air Plenum Pressure Control: Minimum position of the OA damper shall be set
to obtain the design required minimum OA. This balanced position shall remain fixed
whenever to minimum loop is active BAS shall control the return air damper to
maintain a mixed air plenum pressure (relative to outside) setpoint which will be
specified by the balancer (-.5”). Ensure the OA reference pressure is adequately
dampened against wind fluctuations using a wind resistance static tip, restrictors, and
air volume capacitance.

3. VAV Return Fan Capacity Control: BAS shall control the output of the return fan as
follows:

a. Flow Tracking: The return air fan shall run to maintain a return flow setpoint of the
supply flow minus an offset value. The offset value shall be determined as follows:
1) Fixed Differential: It shall be fixed at the design minimum OA value.

DEDC, LLC SEQUENCE OF OPERATION
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O

2) Differential Reset from RA CO2:::1t shall be reset between limits of system
exhaust make-up air CFM and the design minimum CFM to maintain an RA
CO2 setpoint of 900 ppm (adj.). Loop shall be a “sample and bump” or dynamic
proportional only loop tuned for the slow response. Setpoint flow rates shall be
provided by the A/E.

3) Differential Reset from Measured OA to Maintain Fixed OA: It shall be reset to
maintain the measured minimum OA flow at the design value any time the
economizer mode is inactive. Whenever it is inactive, it shall be set to the value
that existed when the unit became active.

4) Differential Reset from Measured OA to Maintain Reset OA When the
economizer mode is inactive, it shall be reset to maintain the measured OA flow
setpoint. The OA setpoint shall be reset between limits of syst%haust
make-up air CFM and the design minimum CFM to maintai setpoint of

900 ppm (adj.). Loop shall be a “sample and bump” or icroportional
only loop tuned for the slow response. Setpoint flow ra be provided by
(o}

the A/E. Whenever the economizer is active, it sh the value that
existed when the unit became active. ( s
b. Rescaled Output Capacity Control: The output for t @ bturn fan capacity control

shall be rescaled from the output of the to the svice such that the design

minimum OA temperature is maintained at bo um and 50% flow conditions.
The balancing contractor shall determine t% inated output.
Airside Economizer: BAS shall modulate the g ampers to provide “free cooling”
when conditions merit. The free cooling shaQnerally be staged before any mechanical
al

cooling. While conditions merit, dampegsssh e modulated in a DA PID loop to maintain
mixed air temperature at a setpoint as @ied for the individual unit. Economizer logic

shall remain enabled during setback where applicable. One of the following

strategies shall be used to enab nomizer mode:
a. Dry Bulb Comparison: E r mode shall be active while the unit is energized
AND when OA enthalp elow 28 btu/# AND outside air temperature falls below

when OA enthalp bove 29 btu/# ORoutside air temperature rises above return
air temperatu cycle differential), dampers shall return to their scheduled
minimum p03| s specified above. Economizer shall remain enabled during

return air temperat °F cycle differential). Economizer mode shall be inactive
F

setback
b. Dry Bul@mﬁ. Economizer mode shall be active while the unit is energized AND
whe @ thalpy fall below 28 btu/# AND outside air temperature falls below the
itoRing’ setpoint of 70°F (adj.) (with 5°F cycle differential). Economizer mode shall
active when OA enthalpy rises above 29 btu/# OR outside air temperature rises
ab®ve switching setpoint, dampers shall return to their scheduled minimum positions
as specified above.
Enthalpy Comparison: Economizer mode shall be active while the unit is energized
AND when outside air enthalpy falls below return air enthalpy (with 2btu/# cycle
differential). Economizer mode shall be inactive when outside air enthalpy rises
above return air enthalpy, dampers shall return to their scheduled minimum positions
as specified above.
Sequenced Heating and Cooling: BAS shall control the heating and cooling coils and air
side economizer as detailed for the particular AH. Program logic shall directly prohibit the
heating and cooling valves as well as the heating valve and economizer damper to be
open (or above minimum) simultaneously. This does not apply to cooling and reheat
valves that are used simultaneously for dehumidification.
Mixed Air Low Limit Override: BAS shall override the signal to the OA damper via a
proportional only loop to maintain a minimum mixed air temperature of 45°F (ad;.) (loop
shall output 0% at 45°F which shall be passed to the output via a low selector).
Freeze Safety: Upon operation of a freezestat, unit shall be deenergized with the
exception of the heating loops. Typically supply and return fans where applicable shall be

SEQUENCE OF OPERATION DEDC, LLC
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B. The detailed “logic strategies” above shall be required by referenc
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deenergized via a hardwired interlock, and an indication of the operation shall be sensed
by the BAS. BAS shall enunciate appropriate alarm and remove and lock out the start
command. OA dampers shall close and heating loops shall remain active.

Smoke Safety: Upon indication of smoke by a smoke detector, FAC shall deenergize the
AH. Smoke detector shall notify the fire alarm system and BAS, shut down the fans, and
close the smoke dampers via hard-wired interlock.

High or Low Pressure Safety: Upon activation of a high or low pressure safety switch, AH
shall be deenergized, fans shall be deenergized via a hard wired interlock [, and an
indication of the operation shall be sensed by the BAS. BAS shall enunciate appropriate
alarm and remove and lock out the start command], [which shall initiate "fan failure"

alarms].
Vibration Safety (Applicable To Units >50,000 cfm): Upon activation of a@(ion safety
switch, respective fan shall be deenergized, fan shall be deenergized#ig, a &drd wired
interlock and an indication of the operation shall be sensed by the . JBAS shall
enunciate appropriate alarm and remove and lock out the start c%

in each of the

individual sequences specified below. Q

3.04 AIR HANDLING UNIT DIAGNOSTICS - GENERAL

A. Diagnostic Strategies: In addition to the standard alarm §
the BAS monitor and diagnose anomalies in the opergtio
“diagnostic strategies” shall be included by refere
clarifications required:

1.

2.

5.

cified for all sensed variables
he air handlers. The following
ach air handler with any specific

Run Time Limit: BAS shall accumulate runttme of the status of associated rotating
equipment and enunciate a level 5 aIa@ndicate that the unit is in need of service.
Filter Monitoring: BAS shall monitor fiferential pressure transmitter across the filter
bank(s). A level 5 alarm shall b orted when pressure drop exceeds the transmitter's

setting.
Start Monitoring: BAS shall@\ulate the starts of cycling equipment. BAS shall further
enunciate a level 5 alar n¥he number of starts exceeds the specified value within
the specified time peri®g.\ig” more than 3 starts in a 30 min period)

Heating Valve Lea " heating valve is closed, if the temperature increase across the
heating coil exceedSQF# continuously for 30 minutes; or if the discharge temperature is
more than 5°above setpoint for more than 30 minutes continuously, enunciate the

following at [€vel 3 and 4 priority:
a. EN VASTE: An unexpected temperature rise is occurring across the heating
se check for leaking valve or faulty controls.

il,
C ol%alve Leak: While cooling valve is closed, if the temperature drop across the
%ing oil exceeds 2°F continuously for 30 minutes; or if the discharge temperature is

than 5°F below setpoint for more than 30 minutes continuously, enunciate the

coil. Please check for leaking valve or faulty controls.

dllowing alarm at level 3 and 4 priority:
E . ENERGY WASTE: An unexpected temperature drop is occurring across the cooling

DEDC, LLC
24P231

Cooling Capacity Shortage: BAS shall monitor the output to the valve. If the output
exceeds 99% open for 1 hour continuously, enunciate the following alarm
a. Lack of Capacity: The cooling valve of XXX has been commanded to the full open
position for an extended time period. Ensure that the setpoint for the control loop is
at a reasonable value and that flow to the coil has not been obstructed as in a
plugged strainer, throttled balancing valve, debris in the control valve, etc.
Economizer Anomaly: If mixed air temperature is less than low limit mixed air temperature
°F or greater than 85; or if the outside air temperature is between 55°F and 65°F and the
mixed air temperature is more than 2°F different from the outside air temperature for more
than 30 minutes continuously, enunciate the following alarm at level 3 and 4 priority:

SEQUENCE OF OPERATION
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a. ENERGY WASTE: An unexpected mixed air temperature indicates a possible
problem with the economizer damper controls. Please check for faulty dampers or
controls.

8. Fighting Valves: BAS shall monitor the valve positions of the preheat and cooling coils
and shall enunciate the following level 3 alarm if the valve positions are both over 10%
open.

a. Fighting Valves: The preheat and the cooling valves are opening simultaneously on
XXX. Coordinate the control loops.

9. Fighting Thermal Zones: BAS shall monitor the mode of multiple terminal zones within a
thermal zone and enunciate the following level 3 alarm if some are in heating mode, and

others are in cooling mode:
a. FIGHTING TERMINAL UNITS: Simultaneous heating and coolin e@n XXX.
Coordinate the setpoints.

10. Fighting Humidity Zones: BAS shall monitor the mode of multiple ones within a
humidity zone and enunciate the following level 3 alarm if some %’xeating mode, and
others are in cooling mode:

a. FIGHTING TERMINAL UNITS: simultaneous humidifi nd dehumidification
exists in XXX. Coordinate the setpoints.

11. Unstable Control: BAS shall monitor the output to t or. BAS shall calculate the
average change in output per second over a 30-mig, W¢riod. The average change in
output signal shall be calculated as follows: [(Ab@e t Output(%)-Last Output(%)) /
(Scan Interval(s)) ]/ ( # of Scans in 30 min ), gram shall execute the check once
every 14 hours (start the 30-min. interval ch@accumulation, after 30 min. perform the
check and clear the sum). BAS shall e iate*the following alarm if the average rate of
change exceeds 1%/sec or one half f@aximum rate of change programmed for the
point.

a. Unstable Control: The cont op on XXX appears to be unstable. Establish a plot
of the valve output to vali I5. If the damper is hunting unacceptably, tune the
loop.

3.05 CENTRAL PLANT EQUIPMEN @ll ORING AND MANAGEMENT
A

A. General: The BAS shal arious aspects of the heating and cooling systems and
calculate parameters as™ a@ fied below to facilitate plant operations and management.

B. Trending: The B all continuously monitor, calculate and display the following parameters
at the intervals jndid@ted. These values shall be stored and reported per the trending
in Section 23 09 55.

C. Paramet b&trended:
1. )@1 the secondary systems in MBH per the following equation: (Return Temp-Supply
e

requirements {

p) * (GPM)/.5. This shows cooling as a positive heat load and heating as a negative
arload. Note that multipliers on this value to accommodate the BAS processors are
Occeptable as long as they are clearly indicated. This value shall be trended and stored
every two hours.
2. All temperature sensors at 1 hour intervals
3. All relative humidity sensors at 1 hour intervals
4.  All pressure sensors at 1 hour intervals
5. All run requests and statuses on a change in value
6. All analog loop outputs on 1 hour intervals
7. Calculated enthalpies in 2 hour intervals
8. Summed cooling and heating requests on 2 hour intervals

END OF SECTION 23 09 58
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SECTION 23 09 59
BAS SYSTEM COMMISSIONING

PART 1 - GENERAL
1.01 SECTION INCLUDES
A. BAS and equipment testing and start-up
Validation of proper and thorough installation of BAS and equipment
Functional testing of control systems
Documentation of tests, procedures, and installations
Coordination of BAS training

Documentation of BAS Operation and Maintenance materials @%

mmo o w

1.02 RELATED SECTIONS:

Section 23 09 50 - BAS General Requirements

Section 23 09 51 - BAS Basic Materials and Devices O
Section 23 09 53 - BAS Field Panels Q
Section 23 09 54 - BAS Communication Devices 0

moow»

Section 23 09 55 - BAS Software and Programming
F. Section 23 09 58 - Sequence of Operation

1.03 GENERAL DESCRIPTION
A. This section defines responsibilities of th
B. The State of Delaware, at State of De

trgls Contractor to commission the BAS.

expense, shall retain a Commissioning Authority
(CA) who shall work with the Contrg nsure that the systems, equipment, and interfaces
are installed, tested, and operatee design intent; that the systems are adequately
documented; and that the St Sgfaware is adequately trained on system intent, operation,
and maintenance. @

C. The following is written
not the case on the proje

the use of a separate Commissioning Authority (CA). If that is
e Contractor must still start up and commission the BAS.

Therefore edit th onsibilities as appropriate for the project commissioning requirements.
1.04 CONTRACTORR SIBILITIES
A. Completely nd thoroughly inspect, startup, test, adjust, balance, and document all
systems quipment.
B. Assi oa%;sioning Authority in performing verification and performance testing. This will

g alginclude the following:
@ttend Commissioning (Cx) progress and coordination meetings.

repare and submit required draft forms and systems information.
= Establish trend logs of system operation as specified herein.
4. Demonstrate system operation.
5. Manipulate systems and equipment to facilitate testing.
6. Provide instrumentation necessary for verification and performance testing.
7. Manipulate control systems to facilitate verification and performance testing.

8. Train State's Representatives as specified in Part Ill of this section.

C. Provide a BAS Technician to work at the direction of Commissioning Authority for software
optimization assistance for a minimum of [80] hours. Refer to Part 3 for a description of the
software optimization.

1.05 SEQUENCING

A. The following list outlines the general sequence of events for submittals and commissioning:
1. Submit product data and shop drawings, and receive approval.

DEDC, LLC BAS SYSTEM COMMISSIONING
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N

Submit BAS logic documentation, and receive approval.

Submit Start-Up Checklists and manufacturer's start-up procedures for all equipment
provided by the BAS Contractor.

4. Install BAS.

5. Submit BAS Start-Up Test Agenda and Schedule for review.

6. Receive BAS start up Test Agenda/schedule approval.
7

8

9

w

Submit Training Plan.
Simulate sequencing and debug program off-line to the extent practical.
. Place systems under BAS control where applicable during a scheduled outage.
10. Perform BAS start up where applicable during a scheduled outage.
11. Prepare and initiate trend log data storage and format trend graphs.
12. Submit completed BAS Start-Up Reports and initial draft of the O&M
13. Receive BAS Start Up Report approval and approval to schedule D sfyations and

15. Submit Trend Logs in format specified.
16. Receive demonstration approval and approval to sched
17. Train The State on BAS operation and maintenance. 2

Commissioning.
14. Demonstrate systems to Commissioning Authority and The SQ
ance Period.

18. Substantial Completion.

19. Begin Acceptance Phase.

20. Two week Operational Test.

21. Perform Functional Performance Testing. Q
22. Receive Acceptance Period approval, which isWunctional Completion for the BAS.
23. Train The State on final sequences an es of operation.

24. |Install framed control drawings. (See 0n 23 09 50/1.09/G)
25. Provide Level 1 password acceN tate.

26. Revise and re-submit record and O&M Manuals.
27. Substantial Completion.

28. Begin Warranty Phase.
29. Schedule and begin ébx Season acceptance period.

30. Receive Opposite acceptance period approval.
31. Submit as-builtdra and O&M Manuals.
32. Update fram ptrol drawings. (See Section 23 09 50/1.09/G)

alpersonnel Training.
34. End-of
PART 2 - PRODUC%
2.01 INSTRU&I’A ON
A. Ip€tiynehitation required to verify readings and test the system and equipment performance
~$’ e provided by Contractor and made available to Commissioning Authority. Generally, no
g equipment will be required beyond that required to perform Contractors work under
these Contract Documents. All equipment used for testing and calibration shall be NIST/NBS

traceable and calibrated within the preceding 6-month period. Certificates of calibration shall
be submitted.

2.02 TAB & COMMISSIONING PORTABLE OPERATORS TERMINAL

A. For new projects, Contractor shall provide a portable operators terminal or hand held device to
facilitate Testing, Adjusting, and Balancing (TAB) and calibration. This device shall support all
functions and allow querying and editing of all parameters required for proper calibration and
start up.

B. Connections shall be provided local to the device being calibrated. For instance, for VAV
boxes, connection of the operator's terminal shall be either at the sensor or at the terminal box.
Otherwise a wireless system shall be provided to facilitate this local functionality.

BAS SYSTEM COMMISSIONING DEDC, LLC
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PART 3 - EXECUTION
3.01 BAS START-UP TESTING, ADJUSTING, CALIBRATION

A. Work and/or systems installed under this Division shall be fully functioning prior to
Demonstration and Acceptance Phase. Contractor shall start, test, adjust, and calibrate all
work and/or systems under this Contract, as described below:

1. Inspect the installation of all devices. Review the manufacturer's installation instructions
and validate that the device is installed in accordance with them.
2. Verify proper electrical voltages and amperages, and verify that all circuits are free from

faults.

3. Verify integrity/safety of all electrical connections.

4. For the following control settings, initially use the control setting that was by existing
control system, unless otherwise indicated. For AHUs that use a throjtie ide air

minimum outside air damper position to allow replication by new
5. Coordinate with TAB subcontractor to obtain control settings jfa etermined from
balancing procedures. Record the following control settings Htained from TAB

damper position when minimum outside air is required, contractor k existing
{o%
ar.

contractor, and note any TAB deficiencies in the BAS St p Report:

a. Optimum duct static pressure setpoints for VAV z# dling units.

Minimum outside air damper settings for air h nits.

Optimum differential pressure setpoints for yari speed pumping systems.
Calibration parameters for flow control dq ch as VAV boxes and flow

aoo

measuring stations.
1)  BAS contractor shall provide
to facilitate calibration. Con
at the VAV box or at the th
terminal shall allow qu

d-heX device as a minimum to the TAB and CA
for any given device shall be local to it (i.e.
at). Hand-held device or portable operator's

d editing of parameters required for proper

calibration and starjses
6. Test, calibrate, and set all dnd analog sensing and actuating devices. Calibrate
each instrumentation de pyWhaking a comparison between the BAS display and the
INg instrument traceable to the National Bureau of Standards,
€ as accurate as the device to be calibrated (e.g., if field device
equipment shall be +/-0.25% accurate over same range).

reading at the device,
which shall be at |
is +/-0.5% accurate)

Record the ured value and displayed value for each device in the BAS Start Up
Report. %
7. Checka ro and span adjustments for all transducers and transmitters.
8. For nd valves:
a. ck for adequate installation including free travel throughout range and adequate
se

r actuators:

Q.O Where loops are sequenced, check for proper control without overlap.
? . Check to insure that device seals tightly when the appropriate signal is applied to the
operator.

b. Check for appropriate fail position, and that the stroke and range is as required.

c. For pneumatic operators, adjust the operator spring compression as required to
achieve close-off. If positioner or volume booster is installed on the operator,
calibrate per manufacturer's procedure to achieve spring range indicated. Check
split-range positioners to verify proper operation. Record settings for each device in
the BAS Pre-Commissioning Report.

d. For sequenced electronic actuators, calibrate per manufacturer's instructions to
required ranges.

10. Check each digital control point by making a comparison between the control command at
the CU and the status of the controlled device. Check each digital input point by making a
comparison of the state of the sensing device and the Operator Interface display. Record
the results for each device in the BAS Start-Up Report.

DEDC, LLC BAS SYSTEM COMMISSIONING
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11.

12.

13.
14.

15.

For outputs to reset other manufacturer's devices (for example, VSDs) and for feedback
from them, calibrate ranges to establish proper parameters. Coordinate with
representative of the respective manufacturer and obtain their approval of the installation.
Verify proper sequences by using the approved checklists to record results and submit
with BAS Start-Up Report. Verify proper sequence and operation of all specified
functions.

Verify that all safety devices trip at appropriate conditions. Adjust setpoints accordingly.
Tune all control loops to obtain the fastest stable response without hunting, offset or
overshoot. Record tuning parameters and response test results for each control loop in
the BAS Start Up Report. Except from a startup, maximum allowable variance from set

point for controlled variables under normal load fluctuations shall be as follaws. Within 3

minutes of any upset (for which the system has the capability to respond%& control

loop, tolerances shall be maintained (exceptions noted):

a. Duct air temperature: +1°F.

b. Space Temperature: +2°F 6

c. Chilled Water: £1°F

d. Hot water temperature: £3°F.

e. Condenser water temperature: +3°F. Q

f.  Duct pressure: +0.25" w.g.

g. Water pressure: %1 psid

h. Duct or space Humidity: +5% Q

i.  Air flow control: £5% of setpoint velocit e hoods £10% on full sash travel
(from min to max in 3 seconds) within 3 onds. Refer to Section 15995 for fume
hood acceptance requirements.] [ inimum OA flow loops being reset from CO2,
response to upset max time is @.]

j-  Space Pressurization (on act@ rol systems): £0.05” wg with no door or window
movements.

For interface and DDC cont %
nstalled with adequate clearance for maintenance and

a. Ensure devices are p ‘
with clear labels iance with the record drawings.

are safe, secure and labeled in accordance with the record

Ensure that ter,
drawings. %
Check poysgr supblies for proper voltage ranges and loading.

Ensure Q&ing and tubing are run in a neat and workman-like manner, either

bou closed in trough

e. Che adequate signal strength on communication networks.

. ck for standalone performance of controllers by disconnecting the controller from
th

AN. Verify the event is annunciated at Operator Interfaces. Verify that the

o

oo

=

&controlling LAN reconfigures as specified in the event of a LAN disconnection.

Ensure that all outputs and devices fail to their proper positions/states.

With all system and communications operating normally, sample and record

. Ensure that buffered and/or volatile information is held through power outage.
% i

16.

update/annunciation times for critical alarms fed from the panel to the Operator
Interface.

j-  Check for adequate grounding of all DDC panels and devices.

For Operator Interfaces:

a. Verify that all elements on the graphics are functional and are properly bound to
physical devices and/or virtual points, and that hot links or page jumps are functional
and logical.

b. Output all specified BAS reports for review and approval.

Verify that the alarm printing and logging is functional and per requirements.

d. Verify that trends are archiving to disk and provide a sample to the [Commissioning
Authority and] State for review.

e. Verify that paging/dial-out alarm annunciation is functional.

o
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f.  Verify the functionality of remote Operator Interfaces and that a robust connection
can be established consistently.
g. Verify that required third party software applications required with the bid are installed
and are functional.
17. Start-up and check out control air compressors, air drying, and filtering systems in
accordance with the appropriate section and with manufacturer's instructions.
18. Verify proper interface with fire alarm system.

B. Submit Start-Up Test Report: Report shall be completed, submitted, and approved prior to
Substantial Completion.

3.02 SENSOR CHECKOUT AND CALIBRATION

A. General Checkout: Verify that all sensor locations are appropriate and are a @n causes of
erratic operation. Verify that sensors with shielded cable are grounded on% end. For

sensor pairs that are used to determine a temperature or pressure diffep ake sure they

O
B. Calibration: Calibrate all sensors using one of the following pr: \

1. Sensors Without Transmitters - Standard Application: ¢ a reading with a calibrated
test instrument within 6 inches of the site sensor at
that the sensor reading (via the permanent thermoS&tgage or BAS) is within the
tolerances specified for the sensor. If not, adjus\offs§t and range, or replace sensor.
Where sensors are subject to wide variatio th&sensed variable, calibrate sensor
within the highest and lowest 20% of the expeed range.

2. Sensors With Transmitters - Standard fppligation: Disconnect sensor. Connect a signal
generator in place of sensor. Connegt ter in series between transmitter and BAS
control panel. Using manufactur istance-temperature data, simulate minimum
desired temperature. Adjust tra er potentiometer zero until the ammeter reads 4 mA.
Repeat for the maximum te '@w e matching 20 mA to the potentiometer span or
maximum and verify at Rg'cord all values and recalibrate controller as necessary to

conform to tolerances., Reconect sensor. Make a reading with a calibrated test
instrument within 6 i ’the site sensor. Verify that the sensor reading (via the
permanent thermo% e or BAS) is within the tolerances specified. If not, replace

t. pressure sensors, perform a similar process with a suitable signal

Section 23
3.03 COIL VALVE K CHECK

A. Veri oper close-off of the valves. Ensure the valve seats properly by simulating the
u anticipated pressure difference across the circuit. Calibrate air temperature sensors
C

sensor and rep
generator. @
C. Sensor ToIera@ nsors shall be within the tolerances specified for the device. Refer to

¢h side of coil to be within 0.5°F of each other. Via the Operator Interface, command the
£to close. Energize fans. After 5 minutes observe air temperature difference across coil.
temperature difference is indicated, and the piping surface temperature entering the coil is
ithin 3°F of the water supply temp, leakage is probably occurring. If it appears that it is
occurring, close the isolation valves to the coil to ensure the conditions change. If they do, this
validates the valve is not closing. Remedy the condition by adjusting the stroke and range,
increasing the actuator size/torque, replacing the seat, or replacing the valve as applicable.

3.04 VALVE STROKE SETUP AND CHECK

A. For all valve and actuator positions checked, verify the actual position against the Operator
Interface readout.

B. Set pumps to normal operating mode. Command valve closed, verify that valve is closed, and
adjust output zero signal as required. Command valve open, verify position is full open and
adjust output signal as required. Command the valve to various few intermediate positions. If

DEDC, LLC BAS SYSTEM COMMISSIONING
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actual valve position doesn't reasonably correspond, replace actuator or add pilot positioner (for
pneumatics).

3.05 BAS DEMONSTRATION

A. Demonstrate the operation of the BAS hardware, software, and all related components and
systems to the satisfaction of the Commissioning Authority and State. Schedule the
demonstration with the State's representative 1 week in advance. Demonstration shall not be
scheduled until all hardware and software submittals, and the Start-Up Test Report are
approved. If the Work fails to be demonstrated to conform with Contract specifications, so as to
require scheduling of additional site visits by the Commissioning Authority for re-demonstration,
Contractor shall reimburse The State for costs of subsequent Commissioning Authority site
visits.

B. The Contractor shall supply all personnel and equipment for the demonstrafiop, ia€luding, but
not limited to, instruments, ladders, etc. Contractor-supplied personnel bg’competent with
and knowledgeable of all project-specific hardware, software, and the @
training documentation and submittals shall be at the job site. @

C. Demonstration shall typically involve small representative sam
randomly selected by the State and CA.

D. The system shall be demonstrated following the same pra @ e$ used in the Start-Up Test by
using the approved Commissioning Checklists. Dem@ on shall include, but not
gn

ystems. All

stems/equipment

necessarily be limited to, the following:

1. Demonstrate that required software is instal @ S workstations. Demonstrate that
graphic screens, alarms, trends, and reports ang installed as submitted and approved.

2. Demonstrate that points specified and @ can be interrogated and/or commanded (as

applicable) from all workstations, as ified.
3. Demonstrate that remote dial-up, ication abilities are in accordance with these

Specifications. \

4. Demonstrate correct calibra@i put/output devices using the same methods specified
for the Start-Up Tests. A e of 10 percent of 1/O points shall be selected at random
by the Commissionin ty and/or State for demonstration. Upon failure of any
device to meet the cie end-to-end accuracy, an additional 10 percent of 1/0O points
shall be selected a%om by Commissioning Authority for demonstration. This process

ajeg unt¥100 percent of randomly selected I/O points have been

@ meet specified end-to-end accuracy.

8t all DDC and other software programs exist at respective field panels.

gital Control (DDC) programming and point database shall be as submitted

shall be repe
demonstrate§

o
o
@
3
o
=
7

The Djpet
and vaed.

6. monStrate that all DDC programs accomplish the specified sequences of operation.
onstrate that the panels automatically recover from power failures, as specified.
emonstrate that the stand-alone operation of panels meets the requirements of these

s pecifications. Demonstrate that the panels' response to LAN communication failures

N

meets the requirements of these Specifications.
Identify access to equipment selected by Commissioning Authority. Demonstrate that
access is sufficient to perform required maintenance.

10. Demonstrate that required trend graphs and trend logs are set up per the requirements.
Provide a sample of the data archive. Indicate the file names and locations.

E. BAS Demonstration shall be completed and approved prior to Substantial Completion.

F. Any tests successfully completed during the demonstration will be recorded as passed for the
functional performance testing and will not have to be retested.

3.06 BAS ACCEPTANCE PERIOD

A. After approval of the BAS Demonstration and prior to Contract Close Out Acceptance Phase
shall commence. Acceptance Period shall not be scheduled until all HYAC systems are in
operation and have been accepted, all required cleaning and lubrication has been completed

BAS SYSTEM COMMISSIONING DEDC, LLC
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(i.e., filters changed, piping flushed, strainers cleaned, and the like), and TAB report has been
submitted and approved. Acceptance Period and its approval will be performed on a system-
by-system basis if mutually agreed upon by the Contractor and the State of Delaware.

Operational Test: At the beginning of the Acceptance Phase, the system shall operate properly
for two weeks without malfunction, without alarm caused by control action or device failure, and
with smooth and stable control of systems and equipment in conformance with these
specifications. At the end of the two weeks, contractor shall forward the trend logs to the
Commissioning Authority for review. Commissioning Authority shall determine if the system is
ready for functional performance testing and document any problems requiring contractor
attention.

1. If the systems are not ready for functional performance testing, Contractopsshall correct
problems and provide notification to the State's representative that all (% have been
corrected. The Acceptance Period shall be restarted at a mutually s ul&d time for an
additional one-week period. This process shall be repeated until @8mgigSioning Authority
issues notice that the BAS is ready for functional performance testiffg.

During the Acceptance Period, the contractor shall maintain a har log of all alarms
generated by the BAS. For each alarm received, Contractor dveghose the cause of the
alarm, and shall list on the log for each alarm, the diagnose e of the alarm, and the
corrective action taken. If in the Contractor's opinion, the%g

f the alarm is not the
responsibility of the Contractor, Contractor shall imm(@ otify the State's representative.

3.07 TREND LOGS

A

3.08 TREND GRAPHS

A

B.
3.09 WA
A.

Contractor shall configure and analyze all trends Qired under Section 23 09 55.

Trend graphs as specified in Section 23 0
Phase to facilitate and document testi

display graphical format trends durj
compliance with contract docume@
Each graph shall be clearly I ith HVAC subsystem title, date, and times.

SEASON TRENDING AND TESTING:

RRANTY PHASE BAS
Trending: throughout th ranty Phase, trend logs shall be maintained as required for the
Acceptance Perio ontractor shall forward archive trend logs to the Commissioning
Authority/ State 'l upon Commissioning Authority/ State's request. Commissioning

O

all generally be used during the Acceptance
are controller and workstation software to
cceptance Period. Trend graphs shall demonstrate

Authority/ The ill review these and notify contractor of any warranty work required.

Opposite esting: Within 6 months of completion of the Acceptance Phase,
CommigsioMng Authority/ The State shall schedule and conduct Opposite Season functional
perfgfgance testing. Contractor shall participate in this testing and remedy any deficiencies

Contractor shall provide the services of a BAS Technician as specified above at the project

id ie
3.10 S%@E OPTIMIZATION ASSISTANCE

ite to be at the disposal of the Commissioning Authority. The purpose of this requirement is to
make changes, enhancements and additions to control unit and/or workstation software that
have been identified by the Commissioning Authority during the construction and
commissioning of the project and that are beyond the specified Contract requirements. The
cost for this service shall be included with the bid. Requests for assistance shall be for
contiguous or non-contiguous 8-hour days, unless otherwise mutually agreed upon by
Contractor, Commissioning Authority, and State. The State's representative shall notify
contractor 2 days in advance of each day of requested assistance.

B. The BAS Technician provided shall be thoroughly trained in the programming and operation of
the controller and workstation software. If the BAS Technician provided cannot perform every
software task requested by the Commissioning Authority in a timely fashion, contractor shall

DEDC, LLC BAS SYSTEM COMMISSIONING
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provide additional qualified personnel at the project site as requested by the Commissioning
Authority, to meet the total specified requirement on-site.

3.11 BAS OPERATOR TRAINING AND O&M MANUALS

A.

B.

Provide up to 4 complete sets of the approved Operations and Maintenance (O&M) Manuals
(hard copy and one electronic copy) to be used for training.

Contractor shall submit a Training Plan for the scope of training for which they are responsible.
Training Plan shall be forwarded to the Division 23 Contractor who will compile, organize,
format, and forward to the Engineer for review.

On-Site Training: Provide services of controls contractor's qualified technical personnel for [five]
8-hour days to instruct State's personnel in operation and maintenance of BAS#instruction

shall be in classroom setting at the project site for appropriate portions of th . Training
may be in non-contiguous days at the request of the State. The State's r tive shall
notify contractor 1 week in advance of each day of requested training. tractor's
designated training personnel shall meet with the Engineer and State'sw€ppesentative for the

purpose of discussing and fine-tuning the training agenda prior to
Training agenda shall generally be as follows: Q
t

raining session.

1.  Basic Operator Workstation (OWS) Training - For all po | users of the OWS:

a. Brief walk-through of building, including identifi o®all controlled equipment and
condensed demonstration of controller portab built-in operator interface device
display capabilities. Q

b. Brief overview of the various parts of th anuals, including hardware and
software programming and operating pu¥cations, catalog data, controls installation
drawings, and DDC programmlng mentatlon

c. Demonstration of workstation ut procedures, password setup, and
exception reporting.

d. Demonstration of workstah n
workstation features.

u penetration and broad overview of the various

e. Overview of systems,ing .
f.  Presentall site-sgeint naming conventions and points lists, open protocol

information, co 6n databases, back-up sequences, upload/download
procedures, a%er information as necessary to maintain the integrity of the BAS.
g. Overview af alarMfeatures.
h. Ovewie@end features.
i. Ovep workstation reports.
2. BAS 2 Training - For Maintenance and Control Technicians
a. Qew of installed components and how to install/replace, maintain, commission,
an® diagnose them
3. Technician Training
Introduction to controller programming and overview of the programming application

interface
% b. General review of sequence of operation and control logic for the project site,

including standalone and fail-safe modes of operation.
c. Uploading/Downloading and backing up programs.
d. Network administration.
e. Review of setpoint optimization and fine-tuning concepts.

4. Advanced Training: Advanced Training shall be provided for one (1) individual and be
provided at an off-site training facility containing installations of the proposed system.
Contractor shall pay training registration and materials fee and the State shall pay all
employee expenses (travel, per diem, salary).

a. Contractor shall provide the standard, advanced training offering on all Control
Programming Applications.

b. Contractor shall provide the standard, advanced training offering on Advanced
Installation, Configuration, Maintenance, and Network Administration.

BAS SYSTEM COMMISSIONING DEDC, LLC
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c. For Echelon-based systems, advanced training shall include a Lon systems
integration course.

END OF SECTION
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SECTION 23 09 69
VARIABLE FREQUENCY CONTROLLERS

PART 1 - GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

1.02 SUMMARY
A. This Section includes solid-state, PWM, VFCs for speed control of three-phase motors.
1.03 DEFINITIONS

A. BMS: Building management system. %
. IGBT: Integrated gate bipolar transistor. @
LAN: Local area network 6
PID: Control action, proportional plus integral plus derivative. O
PWM: Pulse-width modulated.

F. VFC: Variable frequency controller. Q~
1.04 SUBMITTALS Q

A. Product Data: For each type of VFC, provide dimﬁo ¥ mounting arrangements; location for
a

moow

conduit entries; shipping and operating weights; manufacturer's technical data on features,
performance, electrical ratings, characteristi d finishes.

B. Shop Drawings (for each VFC):
1. Include dimensioned plans, ele ectlons and details, including required

clearances and service spa equipment. Show tabulations of installed devices,
equipment features, and rat@ lude the following:

a. Each installed unit' details.

b. Nameplate legen @

c. Short-circuit c s of integrated unit.

d. UL listing for s& @ rating of overcurrent protective devices in combination

controlle
2. erlng Diagr ~=Power, signal, and control wiring for VFC. Provide schematic wiring
ch type of VFC.

ngs: Floor plans showing dimensioned layout, required working clearances,
and requiredarea above and around VFCs where pipe and ducts are prohibited. Show VFC
Iayop«%ﬂ relationships between electrical components and adjacent structural and mechanical
n Show support locations, type of support, and weight on each support. Indicate field

grements.
I% ification Data: For testing agency and manufacturer.
E. ield Test Reports: Written reports specified in Part 3.
F. Manufacturer's field service report.

G. Operation and Maintenance Data: For VFCs, all installed devices, and components to include
in emergency, operation, and maintenance manuals. In addition to items specified in Division 1
Section " Operation and Maintenance Data," include the following:

1. Routine maintenance requirements for VFCs and all installed components.
2. Manufacturer's written instructions for testing and adjusting overcurrent protective devices.

H. Load-Current and Overload-Relay Heater List: Compile after motors have been installed and
arrange to demonstrate that selection of heaters suits actual motor nameplate full-load
currents.

DEDC, LLC VARIABLE FREQUENCY CONTROLLERS
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I. Load-Current and List of Settings of Adjustable Overload Relays: Compile after motors have
been installed and arrange to demonstrate that dip switch settings for motor running overload
protection suit actual motor to be protected.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications: Maintain, within 100 miles of Project site, a service center capable
of providing training, parts, and emergency maintenance and repairs.

B. Testing Agency Qualifications: An independent testing agency, acceptable to authorities having
jurisdiction, with the experience and capability to conduct the testing indicated, as documented
according to ASTM E 548.

C. Source Limitations: Obtain VFCs of a single type through one source from a sip@le

manufacturer.
D. Electrical Components, Devices, and Accessories: Listed and labeled as @ in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdi€ti d marked for

intended use.
E. Comply with NFPA 70. O
1.06 DELIVERY, STORAGE, AND HANDLING
A. Store VFCs indoors in clean, dry space with uniform te to prevent condensation.
Protect VFCs from exposure to dirt, fumes, water, corros bstances, and physical damage.

1.07 COORDINATION
A. Coordinate layout and installation of VFCs with oth® construction including conduit, piping,
equipment, and adjacent surfaces. Maintainffegaiired workspace clearances and required
clearances for equipment access doors a angls.

B. Coordinate features of VFCs, installe nd accessory devices with pilot devices and

ratings and characteristics of. ircuit, motor, required control sequence, and duty cycle of
motor and load. \
1.08 EXTRA MATERIALS @
A. Furnish extra mategeis desCribed below that match products installed and that are packaged
with protective co r storage and identified with labels describing contents:

1. SpareF rnish one spare for every five installed, but not less than one set of three

control circuits to which they conne
C. Coordinate features, accessoriei’ unctions of each VFC and each installed unit with
S 0,

2. Indicatipfg Lights: Two of each type installed.
PART 2 - PRo;g:UTs
2.01 MAN RERS
A. émle Manufacturers: Subject to compliance with requirements, manufacturers offering

ducts that may be incorporated into the Work include, but are not limited to, the following:

B anufacturers: Subject to compliance with requirements, provide products by one of the

following:

1. ABB Power Distribution, Inc.; ABB Control, Inc. Subsidiary.
2. Yaskawa, Inc.

3. Danfoss

2.02 VARIABLE FREQUENCY CONTROLLERS
A. Unit and options shall be UL508 Listed as a complete assembly.
B. Unit shall be listed for minimum 100 KA SCCR without the need for external input fuses.

C. Microprocessor based Bypass Controller - Manual or automatic (selectable) transfer to line
power via contactors. A keypad to control the bypass controller is to be mounted on the

VARIABLE FREQUENCY CONTROLLERS DEDC, LLC
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enclosure door. The bypass keypad shall include a one line diagram and status LEDs to
indicate the mode of operation and “External Fault” conditions. When in the “Normal” mode,
the bypass contactor is open and the drive output contactor is closed. In the “Test” position,
both contactors are open, in the “Bypass” position, the drive output contactor is open, and the
bypass contactor is closed. Start/stop via customer supplied maintained contact shall be 24V or
115V compatible and shall function in both the “Normal” and “Bypass” modes. The voltage
tolerance of the bypass power supply shall be £ 35% to eliminate the problem of contactor coil
burnout. The design shall include single-phase protection in both the AFD and bypass modes.

Customer Interlock Terminal Strip — provide a separate terminal strip for connection of freeze,
fire, smoke contacts, and external start command. Include fireman’s override and damper
control circuit as standard. All external safety interlocks shall remain fully functigmal whether the

system is in Hand, Auto, or Bypass modes.
Automatic bypass operation shall be selectable in the standard microproc@ased bypass

design.
Door / cover interlocked circuit breaker disconnect switch which w' ect all input power
0

e shall be through the

door, and be padlockable in the “Off” position.

from the drive and all internally mounted options. The dlsconne:

Fast acting semi-conductor fuses exclusive to the AFD

maintaining bypass capability. Bypass designs whic

g semi-conductor fuses allow

no such fuses, or that incorporate

the AFD to disconnect from the line prior to clearing L@ ranch circuit protection,

fuses common to both the AFD and the bypass wj

accepted. In such designs, a fuse

clearing failure would render the bypass unusable

Class 10 or 20 (selectable) electronic motor vepoad protection shall be included in the

3% DC line reactor

microprocessor bypass to protect the m otg bypass mode.

Input AC Line Reactor

The following operating informad lays shall be standard on the AFD digital display. All
applicable operating valuesi capable of being displayed in engineering (user) units. A

minimum of two operati

rom the list below shall be capable of being displayed at all

n
times. The display shall%complete English words (alpha-numeric codes are not

1

2
3
4.
5
6
7

16.

acceptable):
. Output Freqn@.
. Motor Sp M, %, or Engineering units)

U
Motor
Calc%d otor Torque
Icula¥ed Motor Power (kW)
us Voltag
utput Voltage
eatsink Temperature (OF)
Analog Input Values
Analog Output Value
Keypad Reference Values
Elapsed Time Meter (resettable)
kWh meter (resettable)
mWh meter
Digital input status
Digital output status

Communications: Provide an ethernet interface allowing VFC to be used with an external
system within a multidrop LAN configuration. Interface shall allow all parameter settings of VFC
to be programmed via a BACNet IP BMS. Provide capability for VFC to retain these settings
within the nonvolatile memory.

DEDC, LLC
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2.03 ENCLOSURES
A. Enclosure: NEMA 250 Type I, with hinged full front access.
2.04 FACTORY FINISHES
A. Finish: Manufacturer's standard paint applied to factory-assembled and -tested VFCs before
shipping.
PART 3 - EXECUTION
3.01 EXAMINATION

A. Examine areas, surfaces, and substrates to receive VFCs for compliance with requirements,
installation tolerances, and other conditions affecting performance.
%;ﬁons

B. Examine roughing-in for conduit systems to verify actual locations of condujpc
before VFC installation.
e

C. Proceed with installation only after unsatisfactory conditions have bee@ d.

3.02 INSTALLATION Q
A. Anchor each VFC assembly to steel-channel sills arranged an ccording to
manufacturer's written instructions. Attach by bolting. Lev grout sills flush with VFC
mounting surface.

B. Controller Fuses: Install fuses in each fusible switch. ,Co with requirements in Division 26
Section "Fuses."

3.03 IDENTIFICATION
A. Identify VFCs, components, and control wiri@ording to Division 15 Section "Mechanical

identification."

B. Operating Instructions: Frame printe %ﬂg instructions for VFCs, including control
sequences and emergency proce N\ Fabricate frame of finished metal, and cover
instructions with clear acrylic pla ount on front of VFC units.

3.04 FIELD QUALITY CONTROL

A. Manufacturer's Field Seryige® age a factory-authorized service representative to inspect
field-assembled compo@nd equipment installation, including pretesting and adjusting

VFCs.
P

B. Test Reports: Pre ritten report to record the following:
1 Test prog used
2. Test at comply with requirements.
3. Test Its that do not comply with requirements and corrective action taken to achieve

&plia ce with requirements.
3.05 STA RVICE

A. e a factory-authorized service representative to perform startup service.
plete installation and startup checks according to manufacturer's written instructions.
3.06 CLEANING

A. Clean VFCs internally, on completion of installation, according to manufacturer's written
instructions. Vacuum dirt and debris; do not use compressed air to assist in cleaning.

3.07 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain VFCs.

END OF SECTION
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SECTION 23 21 13
HYDRONIC PIPING

PART 1 GENERAL

1.01 SECTION INCLUDES

A. Hydronic system requirements.

B. Chilled water piping, above grade.

C. Pipe and pipe fittings for:

1. Chilled water piping system.
2. Condenser water piping system.
3. Equipment drains and overflows. %

D. Pipe hangers and supports. @

E. Unions, flanges, and dielectric connections. @

F. Valves: O
1. Ball valves.

2. Manual Calibrated Balancing Valves Q
3. Butterfly valves.
4. Check valves.

1.02 RELATED REQUIREMENTS

A. Section 23 05 48 - Vibration and Seismic ControIsQHVAC.

B. Section 23 05 53 - Identification for HYAC Pjpi nd Equipment.

C. Section 23 07 19 - HVAC Piping Insulation®

D. Section 23 25 00 - HVAC Water Trea\ : Pipe cleaning.

1.03 REFERENCE STANDARDS Q

A. ASME B16.3 - Malleable Iro d Fittings: Classes 150 and 300; 2021.

B. ASME B16.18 - Cast Copg Solder Joint Pressure Fittings; 2021.

C. ASME B16.22 - Wrouger and Copper Alloy Solder-Joint Pressure Fittings; 2021.

D. ASME B31.9 - Bu' Services Piping; 2025.

A. ASME BPVC- S8{er and Pressure Vessel Code, Section IX - Qualification Standard for
Welding, Br; gnd Fusing Procedures; Welders; Brazers; and Welding, Brazing, and Fusing
Operatorsé& =Wwith Errata.

B. ASME#B16.28 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings; The
Amefi Society of Mechanical Engineers; 2001 (R2005).

C. B31.9 - Building Services Piping; The American Society of Mechanical Engineers; 2008

/ASME B31.9).
D: TM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
elded and Seamless; 2024.

E. ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon Steel and
Alloy Steel for Moderate and High Temperature Service; 2025.

F. ASTM B32 - Standard Specification for Solder Metal; 2020.

G. ASTM B88 - Standard Specification for Seamless Copper Water Tube; 2022.

H. ASTM B88M - Standard Specification for Seamless Copper Water Tube (Metric); 2020.

. ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe Hangers; 2024.

J.  AWS D1.1/D1.1M - Structural Welding Code - Steel; 2025.
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K. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,
Application, and Installation; 2025.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Product Data: Include data on pipe materials, pipe fittings, valves, and accessories. Provide
manufacturers catalogue information. Indicate valve data and ratings.

C. Welders Certificate: Include welders certification of compliance with ASME BPVC-IX.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing products g the type
specified in this section, with minimum three years of documented experience
B. Welder Qualifications: Certify in accordance with ASME BPVC-IX. Q
1.06 DELIVERY, STORAGE, AND HANDLING @
A. Accept valves on site in shipping containers with labeling in place, for damage.
B. Provide temporary protective coating on cast iron and steel VQ.
S

C. Provide temporary end caps and closures on piping and fitjirgs®{Maintain in place until
installation.

D. Protect piping systems from entry of foreign material@m orary covers, completing sections
of the work, and isolating parts of completed systQ

1.07 FIELD CONDITIONS
A. Do notinstall underground piping when bed@ wet or frozen.
PART 2 PRODUCTS
2.01 HYDRONIC SYSTEM REQUIREMENT
A. Comply with ASME B31.9 and ap @ le federal, state, and local regulations.
B. Piping: Provide piping, fitting rs, and supports as required, as indicated, and as follows:
1. INg

Where more than o system material is specified, provide joining fittings that are

compatible with pi erials and ensure that the integrity of the system is not
jeopardized.

2. Use non-co dielectric connections whenever jointing dissimilar metals. Provide
shut off vz t§allow for replacement of the fitting without draining the entire system. The
shut o haII be constructed of the material matching the pipe it's on.

3. Provide pip®hangers and supports in accordance with ASME B31.9 or MSS SP-58 unless

ingicat®d otherwise.
vide pipe hangers and supports in accordance with ASME B31.9 unless indicated
ise.

D. Valves: Provide valves where indicated:

1. Provide drain valves where indicated, and if not indicated, provide at least at main shut-
off, low points of piping, bases of vertical risers, and at equipment. Use 3/4 inch gate
valves with cap; pipe to nearest floor drain.

2. Isolate equipment using butterfly valves with lug end flanges or grooved mechanical
couplings.

3.  For throttling, bypass, or manual flow control services, use globe valves.

4. For throttling and isolation service in chilled and condenser water systems, use only
butterfly valves.

5. In heating water or chilled water systems, butterfly valves may be used interchangeably
with gate and globe valves.
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6. For shut-off and to isolate parts of systems or vertical risers, use gate, ball, or butterfly
valves.

E. Welding Materials and Procedures: Comply with ASME BPVC-IX.
2.02 CHILLED WATER PIPING, ABOVE GRADE
A. The intent is to provide Copper Tube up to 2" and Steel piping for larger than 2". However we
would like to minimize the change in materials therefore, should a condition be found that
maintaining one piping material for a short length in a size not listed for that material would

reduce the amount of dielectric fitings, this condition shall be presented to the engineer for
review.

B. Steel Pipe: ASTM A53/A53M, Schedule 40, black; using one of the following %pes:

1. Welded Joints: ASTM A234/A234M, wrought steel welding type fittingg; D1.1/D1.1M
welded. %
2. Threaded Joints: ASME B16.3, malleable iron fittings. %
C. Copper Tube: ASTM B88 (ASTM B88M), Type K (A), hard drawn; s e of the following
joint types: Qg
1.  Solder Joints: ASME B16.18 cast brass/bronze or ASM 6.2Z, solder wrought copper

fittings.
a. Solder: ASTM B32 lead-free solder, HB alloy %ﬂ-antimony) or tin and silver.
2. Tee Connections: Mechanically extracted collars w tched and dimpled branch tube.

2.03 EQUIPMENT DRAINS AND OVERFLOWS
A. Copper Tube: ASTM B88 (ASTM B88M), Type K drawn; using one of the following joint
types:
égnze or ASME B16.22 solder wrought copper

2.04 PIPE HANGERS AND SUPPORTS

A. Provide hangers and supports ply with MSS SP-58.
1. Iftype of hanger or su a particular situation is not indicated, select appropriate
type using MSS SP- x

1. Solder Joints: ASME B16.18 castb
fittings; ASTM B32 lead-free sol\ lloy (95-5 tin-antimony) or tin and silver.

mendations.

B. Conform to ASME B31.

C. Hangers for Pipe 1/2'to 1-1/2 Inches: Malleable iron, adjustable swivel, split ring.

D. Hangers for Cgid zes 2 Inches and Greater: Carbon steel, adjustable, clevis.

E. Hangers fq e Sizes 2 to 4 Inches: Carbon steel, adjustable, clevis.

F. Hangers fQ}t Pipe Sizes 6 Inches and Greater: Adjustable steel yoke, cast iron roll, double

han&
G. e Or Trapeze Hangers: Steel channels with welded spacers and hanger rods.
upport for Pipe Sizes to 3 Inches: Cast iron hook.

Il Support for Pipe Sizes 4 Inches and Greater: Welded steel bracket and wrought steel
lamp.

J.  Vertical Support: Steel riser clamp.
Hanger Rods: Mild steel threaded both ends, threaded one end, or continuous threaded.

L. In grooved installations, use rigid couplings with offsetting angle-pattern bolt pads or with
wedge-shaped grooves in header piping to permit support and hanging in accordance with
ASME B31.9.

2.05 UNIONS, FLANGES, AND DIELECTRIC CONNECTIONS

A. Unions for Pipe of 2 Inches and Less:
1.  Copper Pipe: Bronze, soldered joints.

B. Flanges for Pipe 2 Inches and Greater:

DEDC, LLC HYDRONIC PIPING
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1. Gaskets: 1/16 inch thick, preformed neoprene.

C. Dielectric Connections:
1.  Waterways:
a. Water impervious insulation barrier capable of limiting galvanic current to 1 percent of
short circuit current in a corresponding bimetallic joint.
b. Dry insulation barrier able to withstand 600-volt breakdown test.
c. Construct of galvanized steel with threaded end connections to match connecting

piping.
d. Suitable for the required operating pressures and temperatures.
2.  Flanges:

a. Dielectric flanges with same pressure ratings as standard flanges.
b. Water impervious insulation barrier capable of limiting galvanic cyfren 1 percent of
short circuit current in a corresponding bimetallic joint.
c. Dry insulation barrier able to withstand 600-volt breakdown t€s
d. Construct of galvanized steel with threaded end connec’@ atch connecting
piping.
e. Suitable for the required operating pressures and te @ ratares.
2.06 GLOBE OR ANGLE VALVES

A. Manufacturers:
1.  Tyco Flow Control: www.tycoflowcontrol.com
2. Milwaukee Valve Company: www.milwauke@ve.com.

3. Apollo Valves[<>]: www.apollovalves.com/#s

B. Up To and Including 2 Inches: Q
1. Balancing ports and caps must be_pr:

C. Over 2 Inches:

1. Balancing ports and caps m@\rovided with globe or angle valves used for balancing.

with globe or angle valves used for balancing.

2.07 BALL VALVES

A. Manufacturers: \3
1.  Apollo Valves: w valves.com/#sle.
2.  Tyco Flow Confrol: .tycoflowcontrol.com.
3. Milwaukee V@J‘ompany: www.milwaukeevalve.com.
ee

4. Substitutigrrey Section 01 60 00 - Product Requirements.
B. Up Toand 2 2 Inches:
I

1. Bron ne piece body, chrome plated brass ball, teflon seats and stuffing box ring, lever
ndle With balancing stops, solder ends with union.
2. ide valve stems on insulated valves.

2.08 MAALIBRATED BALANCING VALVES
V

e Characteristics 72" to 2” “Y” Pattern Globe
1. 300 psi/2065 kPa, y-pattern, globe type with soldered or threaded ends, non-ferrous
Ametal® brass copper alloy body, EPDM o-ring seals. 4-turn digital readout handwheel for
balancing, hidden memory feature with locking tamper-proof setting, and connections for
portable differential meter. Tour and Andersson TA Series 786-STAS or 787-STAD or
equal by Armstrong or Wheatley.

B. Valve Characteristics 2 72 to 16” “Y” Pattern Globe
1. 300 psi/2065 kPa, y-pattern, globe type with flanged or grooved ends, ASTM A536 ductile
iron body, all other metal parts of Ametal® brass copper alloy, EPDM O-ring seals. 8, 12,
16, 20 or 22 turn digital readout handwheel for balancing, hidden memory feature with
locking tamper-proof setting, and connections for portable differential meter. Tour and
Andersson TA Series 788-STAF or 789-STAG or equal by Armstrong or Wheatley.

C. Balancing Meter

HYDRONIC PIPING DEDC, LLC
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1. A balancing meter is required to be left with the owner after commissioning, the balancing
meter shall be from the same provider as the balancing valves, Victaulic. The Series 734
TA-Scope, or TA Series 73M CMI Pressure Differential Meter are acceptable and are
manufactured by Tour and Andersson and provided by Victaulic. Needle gauge type
meters will not be allowed.

2.09 BUTTERFLY VALVES

A. Manufacturers:
1. Apollo Valves: www.apollovalves.com/#sle.
2. Tyco Flow Control: www.tycoflowcontrol.com.
3.  Hammond Valve: www.hammondvalve.com.
4. Substitutions: See Section 01 60 00 - Product Requirements. %
gends; extended

B. Body: Cast or ductile iron with resilient replaceable EPDM seat, wafer or

neck.

C. Disc: Construct of stainless steel or Buna-N encapsulation. @

D. Stem: Stainless steel with stem offset from the centerline to pro i@ 360 degree
circumferential setting. Stem to extend beyond insulation to Qf r

E. Operator: Infinite position lever handle with memory stop,
210 SPRING LOADED CHECK VALVES 0

A. Manufacturers:
1. Anvil International: www.anvilintl.com/#sle.Q

2. Tyco Flow Control: www.tycoflowcontrgieom.
3. Crane Co.: www.cranevalve.com.
4. Substitutions: See Section 01 60

B. Iron body, bronze trim, split plate, hin
body, wafer, or threaded lug end

PART 3 EXECUTION
3.01 PREPARATION
A. Ream pipe and tube en@emove burrs. Bevel plain end ferrous pipe.

Remove scale anQ&n iNside and outside before assembly.
L)

B
C. Prepare piping ee ctions to equipment using jointing system specified.
D ipe free from scale and dirt. Protect open ends with temporary plugs or

ange of motion.

uct Requirements.
ith stainless steel spring, resilient seal bonded to

m

Keep open gn
caps. %
Afte&neple n, fill, clean, and treat systems. See Section 23 25 00 for additional
requiremments.

3.02 IN TION
all in accordance with manufacturer's instructions.
oute piping in orderly manner, parallel to building structure, and maintain gradient.
Install piping to conserve building space and to avoid interference with use of space.
Group piping whenever practical at common elevations.
Sleeve pipe passing through partitions, walls, and floors.
Slope piping and arrange to drain at low points.

@M MU0

Pipe Hangers and Supports:

1. Install in accordance with ASME B31.9, ASTM F708, or MSS SP-58.

2. Support horizontal piping as scheduled.

3. Install hangers to provide minimum 1/2-inch space between finished covering and
adjacent work.

DEDC, LLC HYDRONIC PIPING
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4. Place hangers within 12 inches of each horizontal elbow.

5. Use hangers with 1-1/2 inches minimum vertical adjustment. Design hangers for pipe
movement without disengagement of supported pipe.

6. Support vertical piping at every other floor. Support riser piping independently of
connected horizontal piping.

7. Where several pipes can be installed in parallel and at same elevation, provide multiple or
trapeze hangers.

8. Prime coat exposed steel hangers and supports. See Section 09 9123. Hangers and
supports located in crawl spaces, pipe shafts, and suspended ceiling spaces are not
considered exposed.

H. Provide clearance in hangers and from structure and other equipment for inst ion of
insulation and access to valves and fittings. See Section 23 07 19.

I.  Where pipe support members are welded to structural building framing, eorush clean,
and apply one coat of zinc-rich primer to welds.
J. Install valves with stems upright or horizontal, not inverted. O
3.03 SCHEDULES

A. Hanger Spacing for Copper Tubing.
1. 1/2 Inch and 3/4 inch: Maximum span, 5 feet; mini
2. 1 Inch: Maximum span, 6 feet; minimum rod si
3. 1-1/2 Inches and 2 Inches: Maximum span,

size, 1/4 inch.
ifkch.
nimum rod size, 3/8 inch.

B. Hanger Spacing for Steel Piping.

1.  2-1/2 Inches: Maximum span, 11 feet;
3 Inches: Maximum span, 12 feet; mj rod size, 3/8 inch.
4 Inches: Maximum span, 14 fee um rod size, 1/2 inch.

6 Inches: Maximum span, 17 fx inimum rod size, 1/2 inch.
SECTION

um rod size, 3/8 inch.

rownN
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SECTION 23 21 14
HYDRONIC SPECIALTIES

PART 1 GENERAL

1.01 SECTION INCLUDES
A. Expansion tanks.

Air vents.

Air separators.

Strainers.

moow

Flexible Pump Connectors %
F. Relief valves. @
1.02 RELATED REQUIREMENTS 6
A. Section 23 21 13 - Hydronic Piping.
B. Section 23 25 00 - HVAC Water Treatment: Pipe cleaning. O

1.03 REFERENCE STANDARDS

A. ASME BPVC-VIII-1 - Boiler and Pressure Vessel Code, 111, Division 1 - Rules for
Construction of Pressure Vessels; 2015.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting: Conduct a preinstall 'onQeting one week prior to the start of the
work of this section; require attendance by cted installers.

B. Sequencing: Ensure that utility connec@ achieved in an orderly and expeditious
manner.
1.05 SUBMITTALS \
A. See Section 01 30 00 - Adminj Q?equirements for submittal procedures.
B. Product Data: Provide pro@a for manufactured products and assemblies required for

this project. Include co sizes, rough-in requirements, service sizes, and finishes.
Include product descrip nd model.

C. Certificates: Insp@.certificates for pressure vessels from authority having jurisdiction.

D. Maintenance @ clude installation instructions, assembly views, lubrication instructions,
rts list.

and replac
E. Maintenar%aterials: Furnish the following for State of Delaware OMB - Division of Facilities
ent’s use in maintenance of project.

Mangdem
1. ;SgSection 01 60 00 - Product Requirements for additional provisions.
xtra Glycol Solution: One container, 55 gallon size.

1.06 ASSURANCE

A. anufacturer Qualifications: Company specializing in manufacturing the type of products
specified in this section, with minimum three years of documented experience.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Accept valves on site in shipping containers with labeling in place. Inspect for damage.

B. Provide temporary end caps and closures on piping and fittings. Maintain in place until
installation.

C. Protect piping systems from entry of foreign materials by temporary covers, completing sections
of the work, and isolating parts of completed system.
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PART 2 PRODUCTS
2.01 EXPANSION TANKS

A. Manufacturers:

Armstrong International, Inc: www.armstronginternational.com/#sle. Basis of Design
Bell & Gossett, a brand of Xylem, Inc: www.bellgossett.com/#sle.

Taco, Inc: www.taco-hvac.com/#sle.

Amtrol, Inc: www.amtrol.com

Substitutions: See Section 01 60 00 - Product Requirements.

B. Construction: Welded steel, tested and stamped in accordance with ASME BPVC-VIII-1;
supplied with National Board Form U-1, adjustable flexible EPDM diaphragm ladder seal

factory precharged to 12 psi, and steel support stand.
C. Automatic Cold Water Fill Assembly: Pressure reducing valve, reduced @ double check
backflow preventer, test cocks, strainer, vacuum breaker, and valved @
2.02 AIR SEPARATORS
A. In-line Air Separators:
1. Manufacturers: Q
a. Spirotherm Inc, www.spirotherm.com. Basis of '«@Ao
b. Armstrong International, Inc: www.armstrongi qational.com/#sle.
c. Bell & Gossett, a brand of Xylem, Inc: w ssett.com/#sle.

d. Taco, Inc: www.taco-hvac.com/#sle.
e. Substitutions: See Section 01 60 00 Pr

I

uct Requirements.

2. Castiron for sizes 1-1/2 inch and smal steel for sizes 2 inch and larger; tested and
stamped in accordance with ASME II 1; for 125 psi operating pressure.
3. Maximum Allowable Service Te 450 degrees F.

2.03 STRAINERS

A. Manufacturers:
1. Armstrong Internation I@Nww .armstronginternational.com/#sle.

2. Bell & Gossett, a br. Inc: www.bellgossett.com/#sle.

3. WEAMCO: www. 0.com.
B. Size 2inch and U
1. Provide thr , grooved, or sweat brass or iron body for up to 175 psi working
pressure@t rn strainer with 1/32 inch stainless steel perforated screen.
C. Size 2-1/ inch:

rees F working temperature, Y-pattern strainer with 1/16 inch or 3/64 inch stainless
perforated screen.
Qlanged iron body for 175 psi working pressure, Y pattern with 3/64 inch stainless steel
erforated screen

D.iSize 5 inch and Larger:

1. Provide flanged or grooved iron body for up to 175 psi working pressure, basket pattern
with 1/8 inch stainless steel perforated screen.

2. Flanged iron body for 175 psi working pressure, basket pattern with 1/8 inch stainless
steel perforated screen.

2.04 FLEXIBLE PUMP CONNECTORS

A. Manufacturers:
1.  Metraflex: www.metraflex.com.
2. Substitutions: See Section 01 60 00 - Product Requirements.

B. Size 2 inch (50 mm) and Under:

1. P§vi flanged or grooved iron body for up to 175 psi working pressure, up to 250
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Flexible connectors shall be of the braided stainless steel type. Flexible hose section to be
321 stainless steel, close pitch, annular corrugated hose with a braided outer covering of
type 304 stainless steel. End connections to be carbon steel, male pipe thread. Overall
length to allow for a minimum of 4" intermittent flexing, or per manufacturer's
recommendations for additional motion.

C. Size 2-1/2 inch (65 mm) and Larger:

1.

Flexible connectors shall be of the braided stainless steel type. Flexible hose section to be
321 stainless steel, close pitch, annular corrugated hose with a braided outer covering of
type 304 stainless steel. End connections to be ANSI class 150 carbon steel plate flanges.
Overall length to allow for a minimum of 3/8" intermittent flexing or per manufacturer's
recommendations for additional motion.

PART 3 EXECUTION @
3.01 INSTALLATION @

A. Install specialties in accordance with manufacturer's instructions.

Where large air quantities can accumulate, provide enlarged air «@w bn standpipes.

B

C. Provide manual air vents at system high points and as indicatQ

D. For automatic air vents in ceiling spaces or other conceal ations, provide vent tubing to
nearest drain.

E. Provide air separator on suction side of system cir \ ump and connect to expansion
tank.

F. Provide valved drain and hose connection opsstraine? blowdown connection.

G. Provide pump suction fitting on suction si base-mounted centrifugal pumps where
indicated. Remove temporary strainer eaning systems.

H. Support pump fittings with roor-m@ ¥pe and flange supports.
¢

I.  Install ground mounted equipm

oncrete pad.

J. Pipe relief valve outlet to ne& or drain.

ND OF SECTION
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SECTION 23 21 23
HYDRONIC PUMPS

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Circulators.
B. In-line pumps.
C. End-suction pumps.
1.02 RELATED REQUIREMENTS
A. Section 03 30 00 - Cast-in-Place Concrete.

Section 23 05 13 - Common Motor Requirements for HYAC Equipment. @%

B.

C. Section 23 05 48 - Vibration and Seismic Controls for HVAC. @
D. Section 23 07 19 - HVAC Piping Insulation.

E. Section 23 21 13 - Hydronic Piping.

F. Section 23 21 14 - Hydronic Specialties.

1.03 REFERENCE STANDARDS
A. NFPA 70 - National Electrical Code; Most Recent Ed@dopted by Authority Having
p

Jurisdiction, Including All Applicable Amendment lements.
B. UL 778 - Standard for Motor-Operated Water Pump¥ Current Edition, Including All Revisions.
1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative ‘%ments for submittal procedures.
S

B. Product Data: Provide certified pu
and system operating point plott
characteristics and connectio

C. Manufacturer's Installation I\
recommendations.

D. Operation and Main)ﬁgﬂan ata: Include installation instructions, assembly views, lubrication

% showing performance characteristics with pump
lude NPSH curve when applicable. Include electrical
ents.

ons: Indicate hanging and support requirements and

instructions, and r: ment parts list.
PART 2 PRODUCTS
2.01 MANUFACTU
A. Armstrang [Nernational, Inc: www.armstronginternational.com/#sle. Basis of Design
B. Bell&
C. @ son Pumps: www.pattersonpumps.com

I% titutions: See Section 01 60 00 - Product Requirements.
2.02 GBENERAL

A. Provide pumps that operate at specified system fluid temperatures without vapor binding and
cavitation, are non-overloading in parallel or individual operation, and operate within 25 percent
of midpoint of published maximum efficiency curve.

Minimum Quality Standard: UL 778.

C. Electrical Requirements:
1. Listed and classified by UL or testing agency acceptable to authority having jurisdiction as
suitable for the purpose specified and indicated.
2. Variable Frequency Drives (VFDs): Provide in accordance with Section 23 09 34, except
for integral-VFDs.
3. Enclosures: Provide unspecified product(s) required to fit motor:

ssett, a Xylem Inc. brand: www.bellgossett.com/#sle.

w
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2.03 CIRCULATORS

2.04

2.05

A. Horizontal shaft, single-stage pump with direct connected, resilient-mount, oil lubricated motor
for discharge pressures of up to 125 psi.

B. Casing: Cast iron, with flanged pump connections.

C. Impeller: Non-ferrous keyed to shaft.

D. Bearings: Oil-lubricated bronze sleeve.

E. Shaft: Alloy steel with bronze sleeve, integral thrust collar.

F. Seal: Mechanical seal, 225 degrees F maximum continuous duty temperature.

G. Dirive: Flexible coupling.

H. Electrical:
1. Motor: 1,750 rpm unless indicated otherwise; see Section 23 05 1
2. Wiring Terminations: Provide terminal lugs to match branch circ ctor quantities,

sizes, and materials indicated. Enclose terminal lugs in termj ized to NFPA 70.

IN-LINE PUMPS

A. Closed-Coupled, Single-Stage Pump: Vertical pump with r Q or horizontally-split casing;
rated for discharge pressures up to 175 psi.

B. Casing: Cast iron with seal flush connection, threade®| , and discharge ports with gauge
port and drain plug.

C. Impeller: Bronze, fully enclosed, keyed directly thcor shaft or extension.

D. Shaft: Carbon steel with stainless steel impgliegAgap screw or nut and bronze sleeve.

E. Seal: Mechanical seal, 225 degrees F maN continuous duty temperature.

END-SUCTION PUMPS

A. Split-Coupled Pump: Base-mou '@ ingle-stage pump with horizontal shaft and radially- or
horizontally-split casing rated iSgyfarge pressures up to 175 psi.

B. Casing: Castiron or ductilexs th renewable bronze casing wearing rings, seal flush
connection, drain plug, % uction, and discharge flanged connections with gauge ports.

C. Impeller: Stainless gteel, anced, fully enclosed, keyed to shaft.

D. Bearings: Oil lub oller or ball bearings.

E. Shaft: Alloy sit copper, bronze, or stainless steel shaft sleeve.

F. Seal: Me%c , 225 degrees F maximum continuous duty temperature.

G. Drivc;ani coupling with coupling guard.

H. B la¥g: Cast iron or fabricated steel with integral drain rim.

l. al:
% Motor: 1,750 rpm, total-enclosed, fan-cooled (TEFC); see Section 23 05 13.
2

Wiring Terminations: Provide terminal lugs to match branch circuit conductor quantities,
sizes, and materials indicated. Enclose terminal lugs in terminal box sized to NFPA 70.

PART 3 EXECUTION
3.01 PREPARATION

A. Verify that electric power is available and of the correct characteristics.

3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Provide access space around pumps for service. Provide no less than minimum space
recommended by manufacturer.
HYDRONIC PUMPS DEDC, LLC
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C. Provide line sized shut-off valve and strainer on pump suction, and line sized soft seat check
valve and balancing valve on pump discharge.

D. Provide air cock and drain connection on horizontal pump casings.

E. Provide drains for bases and seals, piped to and discharging into floor drains.

F. Check, align, and certify alignment of base-mounted pumps prior to start-up.

G. Install close-coupled and base-mounted pumps on concrete housekeeping base, with anchor
bolts, set and level, and grout in place. See Section 03 30 00.

H. Lubricate pumps before start-up.

Controls Human-Machine Interface (HMI): HVAC operator terminal; see Secti% 35 00.

END OF SECTION @
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SECTION 23 25 00
HVAC WATER TREATMENT

PART 1 GENERAL

1.01

1.02

1.03

1.04

SECTION INCLUDES

A. Materials.
1. System cleaner.
2. Closed system treatment (water).

B. By-pass (pot) feeder.

C. Liquid level switch.

D. Conductivity controller. %
E. Water meter. @
RELATED REQUIREMENTS

A. Section 01 10 00 - Summary: State of Delaware OMB - Division Iities Management
furnished treatment equipment.

B. Section 01 60 00 - Product Requirements: State of DeIan@B - Division of Facilities

Management furnished treatment equipment.
C. Section 23 21 13 - Hydronic Piping. 0
D. Section 23 21 14 - Hydronic Specialties. g
| characteristics and wiring connections.

E. Section 26 05 83 - Wiring Connections: Ele@

SUBMITTALS

A. See Section 01 30 00 - Administrativ %ments, for submittal procedures.

B. Product Data: Provide chemical t \o materials, chemicals, and equipment including
electrical characteristics and con requirements.

C. Shop Drawings: Indicate s @hematic, equipment locations, and controls schematics,
electrical characteristics ection requirements.

D. Manufacturer's Installat%tructions: Indicate placement of equipment in systems, piping

configuration, and ecti®on requirements.
E. Manufacturer's 'orts: Indicate start-up of treatment systems when completed and
operating proge Indicate analysis of system water after cleaning and after treatment.

F. Certificat bt certificate of compliance from Authority Having Jurisdiction indicating
approval of 8hemicals and their proposed disposal.
G. Pro'&cord Documents: Record actual locations of equipment and piping, including
ing points and location of chemical injectors.
H. tion and Maintenance Data: Include data on chemical feed pumps, agitators, and other

ipment including spare parts lists, procedures, and treatment programs. Include step by
tep instructions on test procedures including target concentrations.

I.  Maintenance Materials: Furnish the following for State of Delaware OMB - Division of Facilities
Management's use in maintenance of project.
1.  See Section 01 60 00 - Product Requirements, for additional provisions.

QUALITY ASSURANCE

A. The State of Delaware has a Water Treatment contract (CONTRACT NO. GSS22235-
WATER_TREAT to provide and maintain water quality in their buildings. The water treatment
contractor shall be one of the vendors on the current State of Delaware "Water treatment”
contract. The contractor will be responsible for water treatment for the duration of the warranty
utilizing the subcontractor listed on the bid form submitted. The current State contract can be at
https://mmp.delaware.gov/Contracts under “Water Treatment”.

DEDC, LLC HVAC WATER TREATMENT
24P231 232500-1
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PART 2 PRODUCTS
2.01 MANUFACTURERS

A. AmSolv-Amrep, Inc: www.amsolv.com.

B. GE Water & Process Technologies: www.gewater.com.

C. Nalco, an Ecolab Company: www.nalco.com.

D. Substitutions: See Section 01 60 00 - Product Requirements.
2.02 MATERIALS

A. System Cleaner:
1. Liquid alkaline compound with emulsifying agents and detergents to rem rease and

petroleum products; sodiumtripoly phosphate and sodium molybdate.
2. Biocide chlorine release agents such as sodium hypochlorite or calc@pochlorite,
microbiocides such as quarternary ammonia compounds, tributyl » methylene bis

(thiocyanate), or isothiazolones.
B. Closed System Treatment (Water): Q
1. Sequestering agent to reduce deposits and adjust pH; p osphate.
2. Corrosion inhibitors; liquid boron-nitrite, sodium nitrit rax, sodium totyltriazole, low

molecular weight polymers, phosphonates, sodiu te, or sulphites.
3.  Conductivity enhancers; phosphates or phosphqpat

2.03 BY-PASS (POT) FEEDER Q

A. Manufacturers:
1. Neptune: www.neptune.com: Basis of Pe

2. GWS: www.gwslp.com.

3. American Wheatly: www.americ y.com

4. Substitutions: See Section 0 \Q Product Requirements.
2.04 SOLUTION METERING PUMP

A. Positive displacement, diap. @;ump with adjustable flow rate, thermoplastic construction,
continuous-duty fully en e e¥ectric motor and drive, and built-in relief valve.

2.05 SOLUTION TANKS

A. 30 gallon capacit @
fiberglass covepwi

vethylene, self-supporting, 1 gallon graduated markings; molded
ecess for mounting pump, agitator, and liquid level switch.

2.06 AGITATOR
A. Totally en%ed electric motor, cast iron clamp and motor mount, 1/2 inch diameter coated
Type £16 stailess steel propeller.

2.07 LIQU L SWITCH

pylene housing with integrally mounted PVC air trap, receptacles for connection to
tering pump, and low level alarm.

2.08 CONDUCTIVITY CONTROLLER

A. Packaged monitor controller with solid state circuiting, five percent accuracy, linear dial
adjustment, built-in calibration switch, on-off switch and light, control function light, output to
control circuit and recorder.

2.09 WATER METER

A. Displacement type cold water meter with sealed, tamper-proof magnetic drive, impulse contact
register, single pole, double throw dry contact switch.

HVAC WATER TREATMENT DEDC, LLC
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PART 3 EXECUTION
3.01 PREPARATION

A. Systems shall be operational, filled, started, and vented prior to cleaning. Use water meter to
record capacity in each system.

B. Place terminal control valves in open position during cleaning.
C. Verify that electric power is available and of the correct characteristics.
3.02 CLEANING SEQUENCE

A. Concentration:
1. As recommended by manufacturer.

B. Hot Water Heating Systems:
1. Apply heat while circulating, slowly raising temperature to 160 degre@ﬂd maintain for

12 hours minimum.

2.  Remove heat and circulate to 100 degrees F or less; drain sy@s quickly as possible
and refill with clean water.

3. Circulate for 6 hours at design temperatures, then drain.Q

4. Refill with clean water and repeat until system cleane
C. Chilled Water Systems: %

1.  Circulate for 48 hours, then drain systems as qu@s ossible.
2. Reéfill with clean water, circulate for 24 hours i
3. REefill with clean water and repeat until syste eaner is removed.

D. Use neutralizer agents on recommendation @tem cleaner supplier and approval of DEDC,

oved.

LLC.
E. Flush open systems with clean water, hour minimum. Drain completely and refill.
F. Remove, clean, and replace strai ns.
G. Inspect, remove sludge, and f oints with clean water after cleaning process is
completed. Include disass components as required.

3.03 INSTALLATION
A. Install in accordance with ufacturer's instructions.

3.04 CLOSED SYSTEM T!%MENT
A. Provide one b eder on each system. Install isolating and drain valves and necessary

piping. Insféll d balancing valve downstream of circulating pumps unless indicated
otherwise.

B. Introgfge closed system treatment through bypass feeder when required or indicated by test.
C. P e 34 inch water coupon rack around circulating pumps with space for 4 test specimens.
3.05 M ANCE

Al e Section 01 70 00 - Execution Requirements, for additional requirements relating to
maintenance service.

B. Perform maintenance work using competent and qualified personnel under the supervision and
in the direct employ of the equipment manufacturer or original installer.

C. Provide service and maintenance of treatment systems for 2 years from Date of Substantial
Completion.

D. Provide monthly technical service visits to perform field inspections and make water analysis
on-site. Detail findings in writing on proper practices, chemical treating requirements, and
corrective actions needed. Submit two copies of field service report after each visit.

E. Provide laboratory and technical assistance services during this maintenance period.

DEDC, LLC HVAC WATER TREATMENT
24P231 232500-3
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F. Provide on-site inspections of equipment during scheduled or emergency shutdown to properly
evaluate success of water treatment program, and make recommendations in writing based
upon these inspections.

END OF SECTION

HVAC WATER TREATMENT DEDC, LLC
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SECTION 23 64 33
MODULAR WATER CHILLERS

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Packaged air-cooled water chiller.
1.02 RELATED REQUIREMENTS
A. Section 03 30 00 - Cast-in-Place Concrete: Concrete housekeeping pads.
Section 23 05 48 - Vibration and Seismic Controls for HVAC.
Section 23 05 93 - Testing, Adjusting, and Balancing for HVAC. %
Section 23 08 00 - Commissioning of HVAC.

Section 23 21 13 - Hydronic Piping. 6

Section 23 21 14 - Hydronic Specialties.
G. Section 26 05 83 - Wiring Connections.

nmmo o w

Packages Using the Vapor Compression Cycle; 201
B. ASHRAE Std 15 - Safety Standard for Refrigerati y s; 2013.
C. ASME BPVC-VIII-1 - Boiler and Pressure Ves@C e, Section VIII, Division 1 - Rules for

1.03 REFERENCE STANDARDS
A. AHRI 550/590 (I-P) - Performance Rating of Water-ChiIl:' Qﬂ'Heat Pump Water-Heating

Construction of Pressure Vessels; 2015.
1.04 SUBMITTALS
A. See Section 01 30 00 - Administrativ uirements for submittal procedures.

B. Product Data: Provide rated cap , weights, specialties and accessories, electrical
requirements and wiring diagr,

C. Shop Drawings: Indicate CO& nts, assembly, dimensions, weights and loadings, required
clearances, and locatio e of field connections. Indicate equipment, piping and
connections, valves, stra , and thermostatic valves required for complete system.

D. Manufacturer's Ce @ ate: Certify that components furnished but not produced by

100 perc full load at specified and minimum condenser water temperature for water-

manufacturer npeat & exceed manufacturer's requirements.
E. ManufacturQ‘ ormance Data: Indicate energy input versus cooling load output from 0 to
coole/@ijlle and at specified and minimum outdoor air temperature for air-cooled chillers.

anty: Submit manufacturer's warranty and ensure forms have been filled out in State of
ﬁ aware OMB - Division of Facilities Management's name and registered with manufacturer.
H.

aintenance Materials: Furnish the following for State of Delaware OMB - Division of Facilities
Management's use in maintenance of project.
1.  See Section 01 60 00 - Product Requirements for additional provisions.

1.05 WARRANTY
A. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.

F. rer's Instructions: Submit manufacturer's complete installation instructions.

B. Manufacturer's Warranty: Provide minimum five year warranty to include coverage for
materials and labor for compressor.

PART 2 PRODUCTS
2.01 MANUFACTURERS
A. LG: www.lg.com Basis of design

DEDC, LLC MODULAR WATER CHILLERS
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B. Daikin Global, www.daikin.com

C. WaterFurnace International, Inc; TruClimate 300 Water-Cooled Chiller with HybrEx Technology:
www.waterfurnace.com/#sle.

D. Substitutions: See Section 01 60 00 - Product Requirements.

1. The chilled water system has been designed based on specific capacities and
characteristics of equipment specified in this section and other sections.

2. When substitution of a different manufacturer or model number is desired, submit
sufficient information to demonstrate to DEDC, LLC that the substitute will have the same
or better performance as that specified AND that the related equipment in the system will
perform acceptably with the substitute.

2.02 MODULAR WATER CHILLER PERFORMANCE REQUIREMENTS

A. Packaged Air-Cooled Chiller, CH-1: @%
1. Evaporator: @

2. Air-Cooled Condenser:
PART 3 EXECUTION O

3.01 INSTALLATION

Install in accordance with manufacturer's instructions. Q~E

Align chiller package on steel or concrete foundation
Install units on vibration isolators, see Section 23 8:
Connect to electrical service.

. Connect to chilled water piping. C?
F. Arrange piping for easy dismantling to @u e cleaning and removal.

3.02 MANUFACTURER'S FIELD SERVICE:\

moow»

A. Perform factory startup of the chi factory trained and authorized servicing technicians
confirming equipment has b tly installed prior to equipment becoming operational and

covered under the manufacx arranty.
B. Supply initial charge of rant and oil if not completely factory charged.
C. Demonstrate systeprgperafions and verify specified performance.

3.03 FIELD QUALITY CQh

A. See Sectio 0@

D0 - Quality Requirements for additional requirements.
3.04 CLOSEOUT ITIES

A. Tram«Tra n State of Delaware OMB - Division of Facilities Management's personnel on
tiohand maintenance of system.
se operation and maintenance manual as training reference, supplemented with

dd|t|onal training materials as required.
Provide minimum of two hours of training.
.05 MAINTENANCE
A

See Section 01 70 00 - Execution and Closeout Requirements for additional requirements.
END OF SECTION

MODULAR WATER CHILLERS DEDC, LLC
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SECTION 26 05 05
SELECTIVE DEMOLITION FOR ELECTRICAL

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Electrical demolition.
1.02 RELATED REQUIREMENTS

A. Section 01 70 00 - Execution and Closeout Requirements: Additional requirements for
alterations work.

B. Section 01 74 19 - Construction Waste Management and Disposal: Handling isposal of
construction waste, including requirements for Universal Waste Diversionz

C. Section 26 05 53 - Identification for Electrical Systems.
PART 2 PRODUCTS 6
2.01 MATERIALS AND EQUIPMENT Q
A. Materials and equipment for patching and extending work: ACI d in individual sections.
PART 3 EXECUTION
3.01 EXAMINATION
A. Verify field measurements and circuiting arrange as indicated.
B. Verify that abandoned wiring and equipment serveNgnly abandoned facilities.

C. Demolition drawings are based on casual figfid ervation and existing record documents.
n of existing conditions prior to beginning

Contractor shall be responsible for field- :
work.
D. Report discrepancies to State of D, e*OMB - Division of Facilities Management before

disturbing existing installation.
E. Beginning of demolition mea aller accepts existing conditions.

3.02 PREPARATION %\
k

A. Prior to performing wor ectrical circuits, Contractor shall positively identify power sources,
turn circuit breake switches to "off" and lock out and/or tag out circuits as required.

B. Contractor shalrmgdidinate all electrical demolition work with State of Delaware OMB - Division
of Facilities @ ment as well as all other trades involved in Project.
|

C. Contracto | keep work area clean and orderly.

D. All elg€trical demolition work shall be performed in a safe and orderly manner and in

dange with all State of Delaware OMB - Division of Facilities Management regulations,
@ odes, OSHA, International Building Code and National Electrical Code; all being most
ceai editions adopted by Authoriti(es) Having Jurisdiction, including all applicable
Mmendments and supplements.

All electrical demolition work shall be scheduled and coordinated with State of Delaware OMB -
Division of Facilities Management such that disruption of areas involved is kept to minimum.

F. All power shutdowns affecting areas not within scope of Project shall be coordinated with State
of Delaware OMB - Division of Facilities Management. Accidental interruptions to services shall
be repaired immediately by Contractor at no additional cost to State of Delaware OMB -
Division of Facilities Management.

G. Coordinate utility service outages with utility company.

H. Provide temporary wiring and connections to maintain existing systems in service during
construction. When work must be performed on energized equipment or circuits, use personnel
experienced in such operations.

DEDC, LLC SELECTIVE DEMOLITION FOR ELECTRICAL
24P231 260505-1
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3.03 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK

A. Perform work for removal and disposal of equipment and materials containing toxic substances
regulated under the Federal Toxic Substances Control Act (TSCA) in accordance with
applicable federal, state, and local regulations. Applicable equipment and materials include, but
are not limited to:

1.  PCB-containing electrical equipment, including transformers, capacitors, and switches.

2. PCB- and DEHP-containing lighting ballasts.

3. Mercury-containing lamps and tubes, including fluorescent lamps, high intensity discharge
(HID), arc lamps, ultra-violet, high pressure sodium, mercury vapor, ignitron tubes, neon,
and incandescent.

B. Unless otherwise noted, all electrical items indicated for demolition shall be re including
all associated wiring, controls and accessible conduit and boxes traced bagK't ce. Where
removal causes power interruption of electrical items to remain, rewire exiStifig gircuits as
required to maintain continuity. %

C. Conduit and boxes becoming inactive that are inaccessible shall ﬁ‘ ned in place with
open ends filled with firestopping expandable foam in accorda Bection 07 84 00.

D. Openings in conduit and boxes remaining active shall be ¢ ith appropriate fittings.
E. Unless otherwise noted, circuit breakers becoming inactj ave operating mechanisms
placed in "off" (de-energized) position and be labeled_ as RE" in accordance with Section

26 05 53.
F. Contractor shall update panel schedules for all paQoards affected by Project in accordance

with Section 26 05 53.
G. Remove, relocate, and extend existing in @s to accommodate new construction.
I ated, identified, disconnected and removed back

H. All circuits abandoned or not used sh
to source. \

I.  Remove abandoned wiring to sQ supply.
J.  Remove exposed abandon uit, including abandoned conduit above accessible ceiling
wal

finishes. Cut conduit flu Is and floors, fill open ends with firestopping expandable
foam in accordance wit jon 07 84 00 and patch surfaces.

K. Remove existing a oned wiring and conduit designated as obsolete by State of Delaware
OMB - Division o tes Management authorities.

L. Disconnect aed outlets and remove devices. Remove abandoned outlets if conduit
servicing Q e=e¢fDandoned and removed. Provide blank cover for abandoned outlets that are

not remov
M. Dis&t and remove electrical devices and equipment serving utilization equipment that has
b emoved.

Z

nect and remove abandoned luminaires. Remove brackets, stems, hangers, and other
essories.

0. emove abandoned support channel associated with demolished electrical equipment.

P. Existing branch circuits or circuits of other systems passing through Project area that interferes
with new construction shall be relocated as required. All relocation of existing circuits shall be
coordinated with State of Delaware OMB - Division of Facilities Management and with all other
affected trades before proceeding with new construction.

Q. Contractor shall be responsible for temporary removal and re-installation of existing ceiling tiles
and/or other ceiling access equipment as required to accommodate electrical demolition and/or
extension work. Contractor shall be responsible for repair and/or replacement of all ceiling tiles
and/or access equipment damaged as result of work. Contractor shall inspect existing
conditions prior to commencement of work and provide written report of existing damage to
State of Delaware OMB - Division of Facilities Management.

SELECTIVE DEMOLITION FOR ELECTRICAL DEDC, LLC
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R. Contractor shall be responsible for repair, patching and painting of all holes, dents, cracks,
penetrations, etc. or other damage left in surfaces and/or structures after electrical demolition
and/or extension work. Surfaces and/or structures to be restored shall include ceilings, walls,
floors, columns, roofs, etc. Patching and painting shall restore surfaces and/or structures to
original designs and/or finishes, including all fire-resistant and watertight ratings. All openings
to building exteriors and through roofs shall be sealed watertight.

S. Repair adjacent construction and finishes damaged during demolition and extension work.

T. Damage caused by Contractor to areas outside area of demolition shall be repaired to original
condition by Contractor at no additional cost to State of Delaware OMB - Division of Facilities
Management.

U. Maintain access to existing electrical installations that remain active. Modify i tion or
provide access panel as appropriate.

V. Extend existing installations using materials and methods compatible with eNigtfing electrical
installations, or as specified.
W. All demolished materials not to be turned over to State of Delawa - Division of Facilities
Management shall be removed from site daily. Salvaged mat all be stored for re-use.
3.04 CLEANING AND REPAIR

A. See Section 01 74 19 - Construction Waste Manageme isposal for additional
requirements.
B. Clean and repair existing materials and equipmer%t remain or that are to be reused.

C. Panelboards: Clean exposed surfaces and
damaged circuit breakers and provide closufe
directory showing revised circuiting arran

ck tightness of electrical connections. Replace
es for vacant positions. Provide typed circuit

DEDC, LLC SELECTIVE DEMOLITION FOR ELECTRICAL
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SECTION 26 05 19
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Single conductor building wire.

B. Wire and cable for 600 volts and less.

C. Wiring connectors.

D. Electrical tape.

E. Heat shrink tubing. %

F. Oxide inhibiting compound. @

G. Wire pulling lubricant. @

H. Cabile ties.

1.02 RELATED REQUIREMENTS

A. Section 26 05 05 - Selective Demolition for Electrical: Disc tion, removal, and/or
extension of existing electrical conductors and cables.

B. Section 26 05 26 - Grounding and Bonding for Electrigal ms: Additional requirements for
grounding conductors and grounding connectors.

C. Section 26 05 53 - Identification for Electrical Sys@: Identification products and
requirements.

1.03 REFERENCE STANDARDS

A. ASTM B3 - Standard Specification fo ’Annealed Copper Wire; 2013 (Reapproved 2024).

B. ASTM B8 - Standard Specificatio centric-Lay-Stranded Copper Conductors, Hard,
Medium-Hard, or Soft; 2023.

C. ASTM B33 - Standard Spe' for Tin-Coated Soft or Annealed Copper Wire for Electrical
Purposes; 2010, with E aNRE&vision (2020).

D. ASTM B787/B787M - St d Specification for 19 Wire Combination Unilay-Stranded Copper
Conductors for Su uent Insulation; 2004 (Reapproved 2020).

E. ASTM D3005 , - ard Specification for Low-Temperature Resistant Vinyl Chloride Plastic
Pressure- lectrical Insulating Tape; 2024.

F. ASTM D4% tandard Specification for Nonmetallic Semi-Conducting and Electrically
Insul ber Tapes; 2020.

G. N Standard for Good Workmanship in Electrical Construction; 2023.

H. WC 70 - Power Cables Rated 2000 Volts or Less for the Distribution of Electrical

y; 2021.

l. QEETA ATS - Standard for Acceptance Testing Specifications for Electrical Power Equipment

And Systems; 2025.

J. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.
K. UL 44 - Thermoset-Insulated Wires and Cables; Current Edition, Including All Revisions.
L. UL 83 - Thermoplastic-Insulated Wires and Cables; Current Edition, Including All Revisions.
M. UL 267 - Outline of Investigation for Wire-Pulling Compounds; Current Edition, Including All
Revisions.
N. UL 486A-486B - Wire Connectors; Current Edition, Including All Revisions.
0. UL 486C - Splicing Wire Connectors; Current Edition, Including All Revisions.
LOW-VOLTAGE ELECTRICAL POWER
DEDC, LLC CONDUCTORS AND CABLES
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P. UL 486D - Sealed Wire Connector Systems; Current Edition, Including All Revisions.

Q. UL 510 - Polyvinyl Chloride, Polyethylene, and Rubber Insulating Tape; Current Edition,
Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate sizes of raceways, boxes, and equipment enclosures installed under other
sections with the actual conductors to be installed, including adjustments for conductor
sizes increased for voltage drop.

2.  Coordinate with electrical equipment installed under other sections to provide terminations
suitable for use with the conductors to be installed.

3. Notify DEDC, LLC of any conflicts with or deviations from Contract Doc @ Obtain
direction before proceeding with work. Q

1.05 SUBMITTALS %
A. See Section 01 30 00 - Administrative Requirements, for submitta@e es.

B. Product Data: Provide manufacturer's standard catalog page@ sheets for conductors

and cables, including detailed information on materials, const n, ratings, listings, and

available sizes, configurations, and stranding.

C. Project Record Documents: Record actual installed circ®ifif%g arrangements. Record actual
routing for underground circuits.

D. Maintenance Materials: Furnish the following forQe of Delaware OMB - Division of Facilities
Management's use in maintenance of projec
1. See Section 01 60 00 - Product Requi s, for additional provisions.
1.06 QUALITY ASSURANCE
A. Comply with requirements of NFPA

B. Maintain at the project site a cop

requirements. ’

C. Manufacturer Qualificatio§: Ogfpany specializing in manufacturing the products specified in

dch referenced document that prescribes execution

this section with minim years documented experience.

Nationally Recog sting Laboratory (NRTL) and acceptable to authorities having
jurisdiction.
1.07 DELIVERY, S , AND HANDLING

A. ReceivE, indect, handle, and store conductors and cables in accordance with manufacturer's

D. Product Listing O@i‘?ﬁ Qualifications: An organization recognized by OSHA as a

instry@tions.
TIONS

install or otherwise handle thermoplastic-insulated conductors at temperatures lower

n 14 degrees F, unless otherwise permitted by manufacturer's instructions. When installation

elow this temperature is unavoidable, notify DEDC, LLC and obtain direction before
proceeding with work.

PART 2 PRODUCTS

2.01 CONDUCTOR AND CABLE APPLICATIONS

A. Do not use conductors and cables for applications other than as permitted by NFPA 70 and
product listing.

B. Provide single conductor building wire installed in suitable raceway unless otherwise indicated,
permitted, or required.

C. Nonmetallic-sheathed cable is not permitted.

D. Underground feeder and branch-circuit cable is not permitted.
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E. Service entrance cable is not permitted.

F. Armored cable is not permitted.

G. Metal-clad cable is not permitted.

H. Manufactured wiring systems are not permitted.

I.  Conductor & Cable Applications Summary:

1.  Concealed Dry Interior Locations: Use only building wire in raceway.

2. Exposed Dry Interior Locations: Use only building wire in raceway.

3. Above Accessible Ceilings or in Hollow Stud Walls: Use only building wire in raceway.

4. Wet or Damp Interior Locations: Use only building wire in raceway.

5.  Exterior Locations: Use only building wire in raceway.

2.02 CONDUCTOR AND CABLE GENERAL REQUIREMENTS

A. Provide products that comply with requirements of NFPA 70.

B. Provide products listed, classified, and labeled as suitable for the pemposgintended.

C. Unless specifically indicated to be excluded, provide all require , boxes, wiring,
connectors, etc. as required for a complete operating system.

D. Comply with NEMA WC 70.

E. Thermoplastic-Insulated Conductors and Cables: Listed labeled as complying with UL 83.

F. Thermoset-Insulated Conductors and Cables: Lis beled as complying with UL 44.

G. Conductors for Grounding and Bonding: Also com&y with Section 26 05 26.

H. Conductors and Cables Installed Exposed iff Sgdges Used for Environmental Air (only where
specifically permitted): Plenum rated, list abeled as suitable for use in return air
plenums.

I.  Provide products with insulation a rature ratings as required per equipment installation
instructions where such ratings m those indicated herein.

J. Conductor Material:

1. Provide copper con % nly. Aluminum conductors are not acceptable for this project.
Conductor sizes i are based on copper.

2. Copper Cond rs: ¥oft drawn annealed, 98 percent conductivity, uncoated copper
conductors ing with ASTM B3, ASTM B8, or ASTM B787/B787M unless otherwise
indicated

3. TinnedrCYpper Conductors: Comply with ASTM B33.

K.  Minimum Qgfiductor Size:

1. anch Tircuits: 12 AWG.
. N Exceptions: Size homerun branch circuit conductors from power source to first outlet

in accordance with the following maximum circuit limits, using center of load served

1) 20 A, 120 V circuits longer than 75 feet: 10 AWG, for voltage drop.

a
SO as basis for computing circuit lengths:

2) 20 A, 120V circuits longer than 150 feet: 8 AWG, for voltage drop.
3) 20 A, 277V circuits longer than 150 feet: 10 AWG, for voltage drop.
2. Control Circuits: 14 AWG.

L. Where conductor size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.
M. Conductor Color Coding:
1. Color code conductors as indicated unless otherwise required by the authority having
jurisdiction. Maintain consistent color coding throughout project.
2. Color Coding Method: Integrally colored insulation.
a. Conductors size 4 AWG and larger may have black insulation color coded using vinyl
color coding electrical tape.
LOW-VOLTAGE ELECTRICAL POWER
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3.

1.

Color Code:

a. 208Y/120V, 3 Phase, 4 Wire System:
1) Phase A: Black.

2) Phase B: Red.
3) Phase C: Blue.
4) Neutral/Grounded: White.

b. Equipment Ground, All Systems: Green.

c. For modifications or additions to existing wiring systems, comply with existing color
code when existing code complies with NFPA 70 and is approved by the authority
having jurisdiction.

d. For control circuits, comply with manufacturer's recommended color%e.

Copper Building Wire:

2.03 SINGLE CONDUCTOR BUILDING WIRE
A. Manufacturers: 6

Cerro Wire LLC: www.cerrowire.com/#sle.

Encore Wire Corporation: www.encorewire.com/#sl|

General Cable Technologies Corporation: www.ge@cable.com/#sle.
Service Wire Co: www.servicewire.com/#sle.

Southwire Company: www.southwire.com/#s
Substitutions: See Section 01 60 00 - Prod¥&ct Rquirements.

~0 o0 OTD

B. Description: Single conductor insulated wire.

C. Conductor Stranding:

1.

2

E. Insulation:
1.

Feeders and Branch Circuits:

a. Size 10 AWG and Smaller: i O
b. Size 8 AWG and Larger: SK ed.

. Control Circuits: Stranded.
D. Insulation Voltage Rating: 60

Y,

Copper Building ' We THHN/THWN-2, except as indicated below.
a. Motor Circuits ‘9 led Between Variable Frequency Drive (VFD) Outputs and
Motors d: Type XHHW-2.

2.04 WIRING CONNEC

conducto
appl
C

icable.
s for Grounding and Bonding: Comply with Section 26 05 26.

2.

e connected, and listed as complying with UL 486A-486B or UL 486C as

A. Descriptio% \@ connectors appropriate for the application, suitable for use with the

g/ Connectors for Splices and Taps:

Copper Conductors Size 8 AWG and Smaller: Use twist-on insulated spring connectors.
Copper Conductors Size 6 AWG and Larger: Use mechanical connectors or compression
connectors. Tape uninsulated conductors and connector with electrical tape or insulate
with heat shrink tubing to 150 percent of insulation rating of conductor.

D. Wiring Connectors for Non-Motor Terminations:

1.

2.

3.

Provide terminal lugs for connecting conductors to equipment furnished with terminations
designed for terminal lugs.

Provide compression adapters for connecting conductors to equipment furnished with
mechanical lugs when only compression connectors are specified.

Where over-sized conductors are larger than the equipment terminations can
accommodate, provide connectors suitable for reducing to appropriate size, but not less
than required for the rating of the overcurrent protective device.

LOW-VOLTAGE ELECTRICAL POWER
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4. Copper Conductors Size 8 AWG and Larger: Use mechanical connectors or compression
connectors where connectors are required.

5.  Stranded Conductors Size 10 AWG and Smaller: Use crimped terminals for connections
to terminal screws.

6. Conductors for Control Circuits: Use crimped terminals where connectors are required.

Wiring Connectors for Motor Terminations: Use motor lead disconnects with slip-on insulating
boot, pin and silicone gel. Boot sealant shall be used with all insulating boots.

Do not use insulation-piercing or insulation-displacement connectors designed for use with
conductors without stripping insulation.

Do not use push-in wire connectors as a substitute for twist-on insulated sprin nnectors.

Twist-on Insulated Spring Connectors: Rated 600 V, 221 degrees F for sta plications
and 302 degrees F for high temperature applications; pre-filled with seala d Jisted as
complying with UL 486D for damp and wet locations.

1. Manufacturers:
a. 3M: www.3m.com/#sle. O
b. Ideal Industries, Inc: www.idealindustries.com/#sleqn

c. NSl Industries LLC: www.nsiindustries.com/#sle
d. Substitutions: See Section 01 60 00 - Product Q@e ents.
Mechanical Connectors: Provide bolted type or set-sgre e

1. Manufacturers:
a. Burndy LLC: www.burndy.com.

b. nVentILSCO: www.ilsco.com/#sl

c. Thomas & Betts Corporation; B

d. Polaris: www.polarisconnec

e. Substitutions: See Sectionxn
qu

bUrgl Products: www.tnb.com/#sle.

0 - Product Requirements.
ferential type or hex type crimp configuration.

a. Burndy LLC: com.

b. nVentILSCO: com/#sle.

c. Thomas & Be@rporation; Blackburn Products: www.tnb.com/#sle.
d. Substitutig™s: See Section 01 60 00 - Product Requirements.

ylon-insulated, with insulation grip and terminal configuration suitable for
pde.

Compression Connectors: Provia -@
1. Manufacturers: @y

Crimped Termipe
connection to ©
1.  Mangfa

a, B¥ndy LLC: www.burndy.com.
&Ilsco: www.ilsco.com/#sle.
. ®Thomas & Betts Corporation; Sta-Kon Products: www.tnb.com/#sle.

tor Lead Disconnects: Color-keyed compression-type with slip-on insulating boot, pin,

L%
i

licone gel and boot sealant.
1. Manufacturers:

a. 3M: www.3m.com/#sle.

b. SPS Industrial:www.spsindustrial.com/#sle.

c. Thomas & Betts Corporation: www.tnb.com/#sle.
1)  Motor Lead Disconnects: M2D Series.
2) Boot Sealant: MDBOOT-SEAL.

d. Substitutions: See Section 01 60 00 - Product Requirements.

2.05 ACCESSORIES
A. Electrical Tape:

DEDC, LLC
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a. 3M: www.3m.com/#sle.
b. Plymouth Rubber Europa: www.plymouthrubber.com/#sle.
c. Hellerman Tyton: www.hellermentyton.com/#sle.
d. Duck Brand: https://www.duckbrand.com/#sle

e. Substitutions: See Section 01 60 00 - Product Requirements.

2. Vinyl Color Coding Electrical Tape: Integrally colored to match color code indicated; listed
as complying with UL 510; minimum thickness of 7 mil; resistant to abrasion, corrosion,
and sunlight; suitable for continuous temperature environment up to 221 degrees F.

3. Vinyl Insulating Electrical Tape: Complying with ASTM D3005 and listed as complying
with UL 510; minimum thickness of 7 mil; resistant to abrasion, corrosion, and sunlight;
conformable for application down to 0 degrees F and suitable for continu temperature
environment up to 221 degrees F. %

4. Rubber Splicing Electrical Tape: Ethylene Propylene Rubber (EPR) ) plying with
ASTM D4388; minimum thickness of 30 mil; suitable for continuoye®te ature
environment up to 194 degrees F and short-term 266 degrees F %ad service.

5.  Electrical Filler Tape: Rubber-based insulating moldable put um thickness of 125
mil; suitable for continuous temperature environment up t rees F.

6. Moisture Sealing Electrical Tape: Insulating mastic com d laminated to flexible, all-
weather vinyl backing; minimum thickness of 90 mil.

B. Heat Shrink Tubing: Heavy-wall, split-resistant, with fac pplied adhesive; rated 600 V;
suitable for direct burial applications; listed as com h UL 486D.
1. Manufacturers: Q
a. 3M: www.3m.com/#sle.
b. Burndy LLC: www.burndy.com/#dfe.
c. Thomas & Betts Corporation:
d. Substitutions: See Sectionx

C. Oxide Inhibiting Compound: List
installed.

1.  Manufacturers: Q
a. Burndy LLC: WE\NN y.com/#sle.

.com/#sle.
- Product Requirements.

e for use with the conductors or cables to be

b. Ideal Industri - www.idealindustries.com/#sle.

c. llsco: wwygilscOOm/#sle.
d. SubstitSee Section 01 60 00 - Product Requirements.

D. Wire Pulling L
1.  Manufé4c :
a. %wwwﬁm.com/#sle.
Anterican Polywater Corporation: www.polywater.com/#sle.
c. \Ideal Industries, Inc: www.idealindustries.com/#sle.
Substitutions: See Section 01 60 00 - Product Requirements.

. isted and labeled as complying with UL 267.
= Suitable for use with conductors/cables and associated insulation/jackets to be installed.
Suitable for use at installation temperature.
5. Products:
a. American Polywater Corporation; Polywater J Cable Pulling Lubricant:
www.polywater.com/#sle.
b. American Polywater Corporation; Polywater LZ Cable Pulling Lubricant:
www.polywater.com/#sle.
c. Substitutions: See Section 01 60 00 - Product Requirements.

E. Cable Ties: Material and tensile strength rating suitable for application.
1. Manufacturers:
a. Burndy LLC: www.burndy.com/#sle.
b. Cable Ties Unlimited: www.cabletiesunlimited.com/#sle.
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c. Cable Ties Plus: www.cabletiesplus.com/#sle.
d. Substitutions: See Section 01 60 00 - Product Requirements.

PART 3 EXECUTION
3.01 EXAMINATION

A.
B.
C.

D.
E.
F.

Verify that interior of building has been protected from weather.

Verify that work likely to damage wire and cable has been completed.

Verify that raceways, boxes, and equipment enclosures are installed and are properly sized to
accommodate conductors and cables in accordance with NFPA 70.

Verify that raceway installation is complete and supported.
Verify that field measurements are as indicated. %
Verify that conditions are satisfactory for installation prior to starting wor @
3.02 PREPARATION
A. Clean raceways thoroughly to remove foreign materials before in conductors and

cables.

3.03 INSTALLATION Q
A. Circuiting Requirements:

1. Unless dimensioned, circuit routing indicated is Q@mmatic.

2.  When circuit destination is indicated without iffrouting, determine exact routing
required.

3.  Arrange circuiting to minimize splices.

4. Include circuit lengths required to in ophected devices within 10 ft of location
indicated.

5. Maintain separation of Class 1 2, and Class 3 remote-control, signaling, and power-
limited circuits in accordanc PA 70.

6. Maintain separation of wigimg mergency systems in accordance with NFPA 70.

7. Circuiting Adjustment otherwise indicated, when branch circuits are indicated as
separate, combinin x ggether in a single raceway is permitted, under the following
conditions: %

a. Provide oreNhan six current-carrying conductors in a single raceway. Dedicated
neutral gaigtors are considered current-carrying conductors.
b. Incrg ge of conductors as required to account for ampacity derating.
j gways, boxes, etc. to accommodate conductors.
8. eutrals: Unless otherwise indicated, sharing of neutral/grounded conductors

B.

c. Sjze
Coer
ong%ingle phase branch circuits is not permitted. Provide dedicated neutral/grounded
&uctor for each individual branch circuit.

Iroducts in accordance with manufacturer's instructions.

N

orm work in accordance with NECA 1 (general workmanship).

nstallation in Raceway:

1.

oo

DEDC, LLC

24P231

Swab/clean interiors of new and existing conduits before pulling new conductors.
Remove existing conductors and cables from raceway before pulling in new (where
applicable).
Tape ends of conductors and cables to prevent infiltration of moisture and other
contaminants.
Use cable pullers to pull conductors through conduits.
Pull all conductors and cables together into raceway at same time.
Do not damage conductors and cables or exceed manufacturer's recommended maximum
pulling tension and sidewall pressure.
Use suitable wire pulling lubricant where necessary, except when lubricant is not
recommended by the manufacturer.
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E.

F.

Paralleled Conductors: Install conductors of the same length and terminate in the same
manner.

Secure and support conductors and cables in accordance with NFPA 70 using suitable

supports and methods approved by the authority having jurisdiction. Provide independent

support from building structure. Do not provide support from raceways, piping, ductwork, or

other systems.

1. Installation in Vertical Raceways: Provide supports where vertical rise exceeds
permissible limits.

Terminate cables using suitable fittings.
Install conductors with a minimum of 12 inches of slack at each outlet.
@equipment

Neatly train and bundle conductors inside boxes, wireways, panelboards a
enclosures.

Group or otherwise identify neutral/grounded conductors with associa unded
conductors inside enclosures in accordance with NFPA 70.

Make wiring connections using specified wiring connectors.

1. Make splices and taps only in accessible boxes. Do not @plices into raceways or make
splices in conduit bodies or wiring gutters.

2. Remove appropriate amount of conductor insulati making connections without
cutting, nicking or damaging conductors. Q

3. Do not remove conductor strands to facilitatg ¢ into connector.

4. Clean contact surfaces on conductors and coRfiectors to suitable remove corrosion,
oxides, and other contaminates. Do no wir€ brush on plated connector surfaces.

5. Mechanical Connectors: Secure co i according to manufacturer's recommended
torque settings.

6. Compression Connectors: Secm\ nnections using manufacturer's recommended tools
and dies.

Insulate splices and taps that with uninsulated connectors using methods suitable for
the application, with insulati mechanical strength at least equivalent to unspliced

conductors.
1. Dry Locations: Us%lating covers specifically designed for the connectors, electrical

tape, or heat ghsink tt¥ing.

a. For tap@aections, first apply adequate amount of rubber splicing electrical tape
ore filler tape, followed by outer covering of vinyl insulating electrical tape.

2. Damp s: Use insulating covers specifically designed for the connectors, electrical

tape@eat shrink tubing.
Fodconnections with insulating covers, apply outer covering of moisture sealing
electrical tape.
For taped connections, follow same procedure as for dry locations but apply outer

covering of moisture sealing electrical tape.
% Wet Locations: Use heat shrink tubing.
M.

Q.
R.

nsulate ends of spare conductors using vinyl insulating electrical tape.

Field-Applied Color Coding: Where vinyl color coding electrical tape is used in lieu of integrally
colored insulation as permitted in Part 2 under "Color Coding", apply half overlapping turns of
tape at each termination and at each location conductors are accessible.

Identify conductors and cables in accordance with Section 26 05 53.

Unless specifically indicated to be excluded, provide final connections to all equipment and
devices, including those furnished by others, as required for a complete operating system.

Protect exposed cable from damage.
Clean conductor surfaces before installing lugs and connectors.
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S.

Make splices, taps, and terminations to carry full ampacity of conductors with no perceptible
temperature rise.

3.04 FIELD QUALITY CONTROL

A.
B.

C.

See Section 01 40 00 - Quality Requirements, for additional requirements.

Perform field inspection and testing in accordance with Section 01 40 00 - Quality
Requirements.

Inspect and test in accordance with NETA ATS, except Section 4.

Perform inspections and tests listed in NETA ATS, Section 7.3.2. The insulation resistance test

is required for all conductors. The resistance test for parallel conductors listed as optional is not

required.

1. Disconnect surge protective devices (SPDs) prior to performing any
Replace SPDs damaged by performing high potential testing with

tial testing.
nected.

Correct deficiencies and replace damaged or defective conductors an
END OF SECTION
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SECTION 26 05 26
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Grounding and bonding requirements.

B. Conductors for grounding and bonding.

C. Connectors for grounding and bonding.

D. Ground rod electrodes.

E. Ground enhancement material. %
1.02 RELATED REQUIREMENTS

A. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cablé£s;: itional

requirements for conductors for grounding and bonding, including color coding.
1. Includes oxide inhibiting compound.

B. Section 26 05 53 - Identification for Electrical Systems: ldenti on products and
requirements.
1.03 REFERENCE STANDARDS
A. |EEE 81 - IEEE Guide for Measuring Earth ResistivityNGrolind Impedance, and Earth Surface
Potentials of a Grounding System; 2025.
B. NECA 1 - Standard for Good Workmanship ipsklectrieal Construction; 2023.
C. NEMA GR 1 - Grounding Rod Electrodes unding Rod Electrode Couplings; 2022.

D. NETA ATS - Standard for Acceptanc Specifications for Electrical Power Equipment
And Systems; 2025. \

E. NFPA 70 - National Electrical Co@st Recent Edition Adopted by Authority Having
Jurisdiction, Including All App .@ mendments and Supplements.

F. UL 467 - Grounding and N quipment; Current Edition, Including All Revisions.
1.04 ADMINISTRATIVE REQUI TS

A. Coordination:

1. Verify ex tions of underground metal water service pipe entrances to building.
2. Notify D LC of any conflicts with or deviations from Contract Documents. Obtain
direciOn e proceeding with work.

B. Sequepcin
1. &ot install ground rod electrodes until final backfill and compaction is complete.
L

1.05 SUB@\
ection 01 30 00 - Administrative Requirements for submittals procedures.

B.N\Product Data: Provide manufacturer's standard catalog pages and data sheets for grounding
and bonding system components.

C. Field quality control test reports.

D. Project Record Documents: Record actual locations of grounding electrode system
components and connections.

1.06 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

GROUNDING AND BONDING FOR ELECTRICAL
SYSTEMS
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C.

D.

Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLING

A

Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2 PRODUCTS
2.01 GROUNDING AND BONDING REQUIREMENTS

A.
B.

Do not use products for applications other than as permitted by NFPA 70 an @ct listing.

Unless specifically indicated to be excluded, provide all required componeQtsf cohductors,
connectors, conduit, boxes, fittings, supports, accessories, etc. as nec r a complete
grounding and bonding system.

Where conductor size is not indicated, size to comply with NFPA not less than applicable
minimum size requirements specified.

otherwise approved by DEDC, LLC. Precipitatiog witNin®the previous 48 hours does not

Grounding System Resistance:
1. Achieve specified grounding system resistance @ ormally dry conditions unless
constitute normally dry conditions. Qs

2. Grounding Electrode System: Not greater th ohms to ground, when tested according
to IEEE 81 using "fall-of-potential" methe.

3. Between Grounding Electrode Syste, @ajor Electrical Equipment Frames, System
Neutral, and Derived Neutral Poings; reater than 0.5 ohms, when tested using "point-
to-point" methods. \

Grounding Electrode System:

1. Provide connection to reget d supplemental grounding electrodes indicated to form
grounding electrode s @

a. Provide continye rdunding electrode conductors without splice or joint.

b. Install grounctrode conductors in raceway where exposed to physical
damage. d gMdunding electrode conductor to metallic raceways at each end with
bondingé%or.

2. Ground R6a trode(s):

a. P % o electrodes unless otherwise indicated or required.

b. %@e electrodes not less than 10 feet from each other and any other ground

elstrode.

3. '&ide additional ground electrode(s) as required to achieve specified grounding

ectrode system resistance.

ding for Separate Building or Structure Supplied by Feeder(s) or Branch Circuits:

Provide grounding electrode system for each separate building or structure.

. Provide equipment grounding conductor routed with supply conductors.

3. For each disconnecting means, provide grounding electrode conductor to connect
equipment ground bus to grounding electrode system.

4. Do not make any connections and remove any factory-installed jumpers between neutral

(grounded) conductors and ground.

Bonding and Equipment Grounding:

1. Provide bonding for equipment grounding conductors, equipment ground busses, metallic
equipment enclosures, metallic raceways and boxes, device grounding terminals, and
other normally non-current-carrying conductive materials enclosing electrical
conductors/equipment or likely to become energized as indicated and in accordance with
NFPA 70.

GROUNDING AND BONDING FOR ELECTRICAL

SYSTEMS
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Provide green insulated copper equipment grounding conductor in each feeder and
branch circuit raceway. Do not use raceways as sole equipment grounding conductor.
Where circuit conductor sizes are increased for voltage drop, increase size of equipment
grounding conductor proportionally in accordance with NFPA 70.

Unless otherwise indicated, connect wiring device grounding terminal to branch circuit
equipment grounding conductor and to outlet box with bonding jumper.

Terminate branch circuit equipment grounding conductors on solidly bonded equipment
ground bus only. Do not terminate on neutral (grounded) or isolated/insulated ground bus.
Provide bonding jumper across expansion or expansion/deflection fittings provided to
accommodate conduit movement.

Provide bonding for interior metal piping systems in accordance with NFI§. This

includes, but is not limited to:
a. Metal water piping where not already effectively bonded to met
pipe used as grounding electrode. @

ound water

2.02 GROUNDING AND BONDING COMPONENTS

A. General Requirements:

1.

Provide products listed, classified, and labeled as suitab@ t;e purpose intended.

2. Provide products listed and labeled as complying wit 7 where applicable.
B. Conductors for Grounding and Bonding, in Addition to ements of Section 26 05 26:
1. Use insulated copper conductors unless otherwide ingicated.
a. Exceptions:
1) Use bare copper conductors where talled underground in direct contact with
earth.
2) Use bare copper conducto directly encased in concrete (not in
raceway).
2.  Factory Pre-fabricated Bonding rs: Furnished with factory-installed ferrules; size
braided cables to provide eq 4 pNt gauge of specified conductors.

C. Connectors for Grounding an
1. Description: Connect oprlate for the application and suitable for the conductors

and items to be co isted and labeled as complying with UL 467.

Unless otherwise i@ed, use exothermic welded connections or compression
derground, concealed and other inaccessible connections.

e TMdicated, use mechanical connectors or compression connectors for

nections.

- Mechanical and Compression Connectors:

Fabrication: www.allgfab.com/#sle.

&Bu dy LLC: www.burndy.com/#sle.

Harger Lightning & Grounding: www.harger.com/#sle.

Q nVent ERICO: www.nvent.com/#sle.
. Thomas & Betts Corporation: www.tnb.com/#sle.

S

f.  Substitutions: See Section 01 60 00 - Product Requirements.

Manufacturers - Exothermic Welded Connections:

a. Burndy LLC: www.burndy.com/#sle.

b. nVent ERICO; Cadweld: www.nvent.com/#sle.

c. thermOweld, subsidiary of Continental Industries; division of Burndy LLC:
www.thermoweld.com/#sle.

d. Substitutions: See Section 01 60 00 - Product Requirements.

D. Ground Rod Electrodes:

1.
2.
3.

DEDC, LLC

24P231

Comply with NEMA GR 1.
Material: Copper-bonded (copper-clad) steel.
Size: 3/4 inch diameter by 10 feet length, unless otherwise indicated.
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4.

5.

Where rod lengths of greater than 10 feet are indicated or otherwise required,
sectionalized ground rods may be used.

Manufacturers:

a. allG Fabrication: www.allgfab.com/#sle.

b. Galvan Industries, Inc: www.galvanelectrical.com/#sle.

c. Harger Lightning & Grounding: www.harger.com/#sle.

d. nVent ERICO: www.nvent.com/#sle.

e. Substitutions: See Section 01 60 00 - Product Requirements.

E. Ground Enhancement Material:

1.

2.
3.

Description: Factory-mixed conductive material designed for permanent and
maintenance-free improvement of grounding effectiveness by lowering reSistiyity.

Resistivity: Not more than 20 ohm-cm in final installed form.

Manufacturers: @

a. Harger Lightning & Grounding: www.harger.com/#sle. @

b. nVent ERICO; GEM: www.nvent.com/#sle.

c. thermOweld, subsidiary of Continental Industries; d urndy LLC:

ivisjo
www.thermoweld.com/#sle.
d. Substitutions: See Section 01 60 00 - Product @ ents.

F. Oxide Inhibiting Compound: Comply with Section 26 0
PART 3 EXECUTION

3.01 EXAMINATION g
A. Verify that work likely to damage grounding onding system components has been
completed.

B. Verify that field measurements are as,i d.
C. Verify that conditions are satisfacﬁ installation prior to starting work.

D. Verify existing conditions prior
3.02 INSTALLATION \

A. Install products in accor 2

C. Ground Rod Elec

g work.

ith manufacturer's instructions.

» Unless otherwise indicated, install ground rod electrodes vertically.

B. Perform work in achan'with NECA 1 (general workmanship).

Where encou % ck prohibits vertical installation, install at 45 degree angle or bury

1.
D. M
3.
4.
5.

Out

IS

nstallations: Unless otherwise indicated, install with top of rod 6 inches below
rade.

horizontall engh at least 30 inches (750 mm) deep in accordance with NFPA 70.
he

grdunding and bonding connections using specified connectors.
emove appropriate amount of conductor insulation for making connections without
utting, nicking or damaging conductors. Do not remove conductor strands to facilitate
insertion into connector.
Remove nonconductive paint, enamel, or similar coating at threads, contact points, and
contact surfaces.
Exothermic Welds: Make connections using molds and weld material suitable for the
items to be connected in accordance with manufacturer's recommendations.
Mechanical Connectors: Secure connections according to manufacturer's recommended
torque settings.
Compression Connectors: Secure connections using manufacturer's recommended tools
and dies.

E. Equipment Grounding Conductors: Provide separate, green insulated copper equipment
grounding conductor within each feeder and branch circuit raceway. Terminate each end on
suitable lug, bus or bushing.

GROUNDING AND BONDING FOR ELECTRICAL
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F. Identify grounding and bonding system components in accordance with Section 26 05 53.
3.03 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Inspect and test in accordance with NETA ATS except Section 4.
C. Perform inspections and tests listed in NETA ATS, Section 7.13.
D

Perform ground electrode resistance tests under normally dry conditions. Precipitation within
the previous 48 hours does not constitute normally dry conditions.

Investigate and correct deficiencies where measured ground resistances do not comply with

m

specified requirements.
F. Submit detailed reports indicating inspection and testing results and correctj e@ns taken.
END OF SECTION

GROUNDING AND BONDING FOR ELECTRICAL
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SECTION 26 05 29
HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Support and attachment requirements and components for equipment, conduit, cable, boxes,
and other electrical work.

1.02 RELATED REQUIREMENTS
A. Section 03 30 00 - Cast-in-Place Concrete: Concrete equipment pads.
B. Section 26 05 33.13 - Conduit for Electrical Systems: Additional support and @ment

requirements for boxes.
1.03 REFERENCE STANDARDS Q

A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip
and Steel Products; 2024.

requirements for conduits.
C. Section 26 05 33.16 - Boxes for Electrical Systems: Additional support%%zhment

ed) Coatings on Iron

B. ASTM A153/A153M - Standard Specification for Zinc C t-Dip) on Iron and Steel
Hardware; 2023.

C. ASTM B633 - Standard Specification for Electrod [ oatings of Zinc on Iron and Steel;
2023.

D. MFMA-4 - Metal Framing Standards Publicafiona2004.
NECA 1 - Standard for Good Workmanshi ctrical Construction; 2023.
F. NFPA 70 - National Electrical Code; N ecent Edition Adopted by Authority Having

Jurisdiction, Including All Applica dments and Supplements.
1.04 ADMINISTRATIVE REQUIREME

A. Coordination:
1.  Coordinate sizes gement of supports and bases with actual equipment and
components to be i ed.

2. Coordinate %ﬁrovide additional framing and materials required for installation.
orls.

m

3. Coordinatg atibility of support and attachment components with mounting surfaces at
installed fo
4. Coorg

angement of supports with ductwork, piping, equipment and other potential

5. tify DEDC, LLC of conflicts with or deviations from Contract Documents. Obtain

dirdgtion before proceeding with work.
B. cing:
Do not install products on or provide attachment to concrete surfaces until concrete has
cured; see Section 03 30 00.
1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Product Data: Provide manufacturer's standard catalog pages and data sheets for
channel/strut framing systems and post-installed concrete/masonry anchors.

C. Shop Drawings: Include details for fabricated hangers and supports where materials or
methods other than those indicated are proposed for substitution.

1.06 QUALITY ASSURANCE
A. Maintain at project site one copy of each referenced document that prescribes execution
requirements.
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B. Product Listing Organization Qualifications: Organization recognized by OSHA as Nationally
Recognized Testing Laboratory (NRTL) and acceptable to authorities having jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.
PART 2 PRODUCTS
2.01 SUPPORT AND ATTACHMENT COMPONENTS

A. General Requirements:
1.  Comply with the following. Where requirements differ, comply with most stringent.
a. NFPAT70.
b. Applicable building code.
c. Requirements of authorities having jurisdiction.
2. Provide required hangers, supports, anchors, fasteners, fittings, a ors, and
hardware as necessary for complete installation of electrical wor@

3. Provide products listed, classified, and labeled as suitable fo
applicable.

4. Where support and attachment component types and si@re not indicated, select in
accordance with manufacturer's application criteria %ed for the load to be
supportedwith a minimum safety factor of five time @mlied force. Include
consideration for vibration, equipment operation@ ck loads where applicable.

5. Do not use products for applications other thQ mitted by NFPA 70 and product

intended, where

listing.
6. Do not use wire, chain, perforated pipe , OPwood for permanent supports unless
specifically indicated or permitted.
7. Steel Components: Use corrosionzres

materials suitable for environment where

installed.

a. Indoor Dry Locations: $ -plated steel or approved equivalent unless otherwise
indicated.

b. Outdoor and Dam ndoor Locations: Use galvanized steel, stainless steel, or
approved equival p@gs otherwise indicated.

c. Zinc-Plated ctroplated in accordance with ASTM B633.

d. Galvanized Ste ot-dip galvanized after fabrication in accordance with ASTM
A123/A@~or ASTM A153/A153M.

B. Conduit and |!! pports: Straps and clamps suitable for conduit or cable to be supported.

1. Manu g
a. - www.electrification.us.abb.com/#sle.
E

n Corporation: www.eaton.com/#sle.
¢.\,_Emerson Electric Co; O-Z/Gedney: www.emerson.com/#sle.
. HoldRite, a brand of Reliance Worldwide Corporation: www.holdrite.com/#sle.
. Substitutions: See Section 01 60 00 - Product Requirements.
e Conduit Straps: One-hole or two-hole type; steel or malleable iron.
Conduit Clamps: Bolted type unless otherwise indicated.
4. Products:
a. Gripple, Inc; Universal Bracket: www.gripple.com/#sle.
b. Gripple, Inc; Fast Trak: www.gripple.com/#sle.
c. Gripple, Inc; Universal Clamp (Threaded): www.gripple.com/#sle.
d. Gripple, Inc; Low Profile Bracket Kits: www.gripple.com/#sle.
e. Substitutions: See Section 01 60 00 - Product Requirements.

C. Outlet Box Supports: Hangers and brackets suitable for boxes to be supported.
1. Manufacturers:
a. ABB: www.electrification.us.abb.com/#sle.
b. Eaton Corporation: www.eaton.com/#sle.

HANGERS AND SUPPORTS FOR ELECTRICAL
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c. Emerson Electric Co; O-Z/Gedney: www.emerson.com/#sle.
d. HoldRite, a brand of Reliance Worldwide Corporation: www.holdrite.com/#sle.
e. Substitutions: See Section 01 60 00 - Product Requirements.

D. Metal Channel/Strut Framing Systems:
1. Manufacturers:
ABB: www.electrification.us.abb.com/#sle.
Atkore International Inc; Unistrut: www.unistrut.us/#sle.
Eaton Corporation: www.eaton.com/#sle.
Elgen Manufacturing Company, Inc: www.elgenmfg.com/#sle.
Substitutions: See Section 01 60 00 - Product Requirements.
Source Limitations: Furnish channel/strut and associated fittings, a ries, and
hardware produced by single manufacturer.
2. Description: Factory-fabricated, continuous-slot, metal channel/str, sociated
é% S

~®0 Q00T

fittings, accessories, and hardware required for field assembly of

3. Comply with MFMA-4.
4. Channel Material: O
a. Indoor Dry Locations: Use galvanized steel.
b. Outdoor and Damp or Wet Indoor Locations: U nized steel.

5. Minimum Channel Thickness: Steel sheet, 12 gau 1046 inch.

6. Minimum Channel Dimensions: 1-5/8 inch wide@/ inch high.
E. Hanger Rods: Threaded, zinc-plated steel unles e indicated.

1. Minimum Size, Unless Otherwise Indicated or'Required:
Equipment Supports: 1/2-inch digfhejar.
Single Conduit up to 1-inch (27 de Size: 1/4-inch diameter.
Single Conduit Larger than 1%7 mm) Trade Size: 3/8-inch diameter.
Trapeze Support for Multjple duits: 3/8-inch diameter.
Outlet Boxes: 1/4-inch€
Luminaires: 1/4-inch”amg
F. Anchors and Fasteners: \a

1. Manufacturers - 18l Anchors:

a. Dewalt: ancho walt.com/#sle.
Hilti, Incg w.hilti.com/#sle.
ITW ad, a division of lllinois Tool Works, Inc: www.itwredhead.com/#sle.
oh S

pter.

~0 Q00 oTW

M ening: www.mktfasteningusa.com/#sle.
[ trong-Tie Company Inc: www.strongtie.com/#sle.
.» SBgstitutions: See Section 01 60 00 - Product Requirements.
2 &g

Ppoouo

—h

ess otherwise indicated and where not otherwise restricted, use anchor and fastener
pes indicated for specified applications.
oncrete: Use preset concrete inserts, expansion anchors, or screw anchors.
Solid or Grout-Filled Masonry: Use expansion anchors or screw anchors.
5. Hollow Masonry: Use toggle bolts.

Hollow Stud Walls: Use toggle bolts.
Steel: Use beam clamps, machine bolts, or welded threaded studs.
Sheet Metal: Use sheet metal screws.
Wood: Use wood screws.
Plastic and lead anchors are not permitted.
Preset Concrete Inserts: Continuous metal channel/strut and spot inserts specifically
designed to be cast in concrete ceilings, walls, and floors.
a. Manufacturer: Same as manufacturer of metal channel/strut framing system.
b. Comply with MFMA-4.
c. Channel Material: Use galvanized steel.

220N

- O
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d. Minimum Channel Thickness: Steel sheet, 12 gauge, 0.1046 inch minimum base
metal thickness.
12. Post-Installed Concrete and Masonry Anchors: Evaluated and recognized by ICC
Evaluation Service, LLC (ICC-ES) for compliance with applicable building code.

2.02 MATERIALS

A. Hangers, Supports, Anchors, and Fasteners - General: Corrosion-resistant materials of size
and type adequate to carry the loads of equipment and conduit, including weight of wire in
conduit.

Supports: Fabricated of structural steel or formed steel members; galvanized.

W

C. Anchors and Fasteners:

Expansion Machine
Bolt Anchors
Lag Shield Anchors
Nail-in Anchors
Toggle Bolts
Hollow Wall Anchors

Brick

Concrete
Concrete Block
Cinder Block X
Stone

Marble| X X
Building Tile X
Ceramic Tile X
Terrazzo X

Terra Cotta X
Plaster
Drywall

Slate A
Steel X

>

> |> > |Dropin Sleeve Anchors

>
>
>

>
>
>
@ﬁ Power Driven Studs

L

>
>
>

x=S|
14
N
£
= | | = | =
>

3.01 EXAMI N
@ hat field measurements are as indicated.
i/ that mounting surfaces are ready to receive support and attachment components.

ANC DWARE TABLE
PART 3 EXECUJIO
M{O

C.\\Verify that conditions are satisfactory for installation prior to starting work.
3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Install hangers and supports in accordance with NECA 1.

C. Install anchors and fasteners in accordance with ICC Evaluation Services, LLC (ICC-ES)
evaluation report conditions of use where applicable.

D. Provide independent support from building structure. Do not provide support from piping,
ductwork, or other systems.
E. Unless specifically indicated or approved by DEDC, LLC, do not provide support from
suspended ceiling support system or ceiling grid.
HANGERS AND SUPPORTS FOR ELECTRICAL
SYSTEMS
260529 -4 24P231
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F. Unless specifically indicated or approved by DEDC, LLC, do not provide support from roof
deck.
G. Do not penetrate or otherwise notch or cut structural members without approval of Structural
Engineer.
H. Equipment Support and Attachment:
1.  Use metal, fabricated supports or supports assembled from metal channel/strut to support
equipment as required.
2.  Use metal channel/strut secured to studs to support equipment surface mounted on
hollow stud walls when wall strength is not sufficient to resist pull-out.
3.  Use metal channel/strut to support surface-mounted equipment in wet or damp locations
to provide space between equipment and mounting surface. %
4. Securely fasten floor-mounted equipment. Do not install equipment s t relies on
its own weight for support.
I.  Conduit Support and Attachment: See Section 26 05 33.13 for additio@quirements.
J.  Box Support and Attachment: See Section 26 05 33.16 for additic gquirements.
K. Preset Concrete Inserts: Use manufacturer provided closure 0 Inhibit concrete seepage
during concrete pour.
L. Secure fasteners in accordance with manufacturer's re ended torque settings.
M. Remove temporary supports.
N. Identify independent electrical component suppor@es above accessible ceilings with color
distinguishable from ceiling support wires in ordamce with NFPA 70.
3.03 FIELD QUALITY CONTROL 6
A. See Section 01 40 00 - Quality Requir%for additional requirements.
B. Inspect support and attachment copmag s for damage and defects.
C. Repair cuts and abrasions in gz *o finishes using zinc-rich paint recommended by
manufacturer. Replace comp @ s that exhibit signs of corrosion.
D. Correct deficiencies and 2xe¥damaged or defective support and attachment components.
E. Install hangers and supp s required to adequately and securely support electrical system
components, in a and workmanlike manner, as specified in NECA 1.
1. Do not fasig pports to pipes, ducts, mechanical equipment, or conduit.
2. Donotd structural members.
F. Rigidly w pport members or use hexagon-head bolts to present neat appearance with
adequgte stigngth and rigidity. Use spring lock washers under all nuts.
G. Instdll ace-mounted cabinets and panelboards with minimum of four anchors.
H. @\ and damp locations use steel channel supports to stand cabinets and panelboards 1-5/8"

DEDC, LLC

24P231
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SECTION 26 05 33.13
CONDUIT FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.01 SECTION INCLUDES
A.

moow

Galvanized steel rigid metal conduit (RMC).
Flexible metal conduit (FMC).

Liquidtight flexible metal conduit (LFMC).
Galvanized steel electrical metallic tubing (EMT).
Conduit fittings and conduit bodies.

1.02 RELATED REQUIREMENTS
A.

B.

C.
D.

Section 26 05 26 - Grounding and Bonding for Electrical Systems. %@

1. Includes additional requirements for fittings for grounding and ing’
Section 26 05 29 - Hangers and Supports for Electrical System
Section 26 05 33.16 - Boxes for Electrical Systems.

Section 26 05 53 - Identification for Electrical Systems: | igation products and
requirements.

1.03 REFERENCE STANDARDS
A

moow

m

il S

ANSI C80.1 - American National Standard for EIeQaI Rigid Steel Conduit (ERSC); 2020.
ANSI C80.3 - American National Standard fér trical Metallic Tubing -- Steel (EMT-S); 2020.
NECA 1 - Standard for Good WorkmanshipNiTEfectrical Construction; 2023.

NECA 101 - Standard for Installing S onduits (Rigid, IMC, EMT); 2020.

NEMA FB 1 - Fittings, Cast Meta, and Conduit Bodies for Conduit, Electrical Metallic
Tubing, and Cable; 2014.

NFPA 70 - National Electric @; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including ble Amendments and Supplements.

UL 1 - Flexible MetglConawit; Current Edition, Including All Revisions.

UL 6 - Electrical tal Conduit-Steel; Current Edition, Including All Revisions.

UL 360 - Liqui @ t Flexible Metal Conduit; Current Edition, Including All Revisions.
UL 514B dUit, Tubing, and Cabile Fittings; Current Edition, Including All Revisions.
UL %Ele rical Metallic Tubing-Steel; Current Edition, Including All Revisions.

198 Outline of Investigation for Electrically Conductive Corrosion Resistant Compounds;
t Edition, Including All Revisions.

TRATIVE REQUIREMENTS

oordination:

1. Coordinate minimum sizes of conduits with actual type and quantity of conductors to be
installed, including adjustments for conductor sizes increased for voltage drop.

2. Coordinate arrangement of conduits with structural members, ductwork, piping,
equipment, and other potential conflicts.

3.  Verify exact conduit termination locations required for boxes, enclosures, and equipment.

4. Notify DEDC, LLC of conflicts with or deviations from Contract Documents. Obtain

direction before proceeding with work.

B. Sequencing:
1. Do not begin installation of conductors and cables until installation of conduit between
termination points is complete.
DEDC, LLC CONDUIT FOR ELECTRICAL SYSTEMS
24P231 26 0533.13-1
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1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittals procedures.

B. Product Data: Provide manufacturer's standard catalog pages and data sheets for conduits
and fittings.
C. Project Record Documents: Record actual routing for conduits 2 inch (53 mm) trade size and
larger.
1.06 QUALITY ASSURANCE
A. Documents at Project Site: Maintain at project site one copy of manufacturer's instructions and
shop drawings.
B. Product Listing Organization Qualifications: Organization recognized by OS %lationally
Recognized Testing Laboratory (NRTL) and acceptable to authorities havigfg iuriediction.
1.07 DELIVERY, STORAGE, AND HANDLING %
A. See Section 01 74 19 - Construction Waste Management and Dis faPackaging waste
requirements.

B. Receive, inspect, handle, and store conduit and fittings in acn@nce with manufacturer's

instructions.
C. Accept conduit on site. Inspect for damage. Q~
D. Protect conduit from corrosion and entrance of de \émng above grade. Provide
appropriate covering.
PART 2 PRODUCTS

2.01 CONDUIT APPLICATIONS

A. Do not use conduit and associated fittj %a plications other than as permitted by NFPA 70,
manufacturer's instructions, and r

B. Unless otherwise indicated and, ot otherwise restricted, use conduit types indicated for
specified applications. Wher an one listed application applies, comply with most
restrictive requirements. WI\d duit type for particular application is not specified, use

galvanized steel rigid uit.
C. Interior, Damp or WgfLoca#ons: Use galvanized steel rigid metal conduit (RMC).

D. Exposed, Interior ing unfinished spaces), Not Subject to Physical Damage: Use
electrical met bng (EMT).

E. Exposed,

ncluding unfinished spaces), Subject to Physical Damage: Use galvanized

steel rigid Mgtal conduit
1. ,%tions subject to physical damage include, but are not limited to:
. SWhere exposed below 8 feet, except within electrical and communication rooms or
Q closets.
Where exposed below 20 feet in warehouse areas.

F. iExposed, Exterior: Use galvanized steel rigid metal conduit.

G. Concealed, Exterior, Not Embedded in Concrete or in Contact With Earth: Use galvanized
steel rigid metal conduit.

H. Flexible Connections to Vibrating Equipment:
1. Dry Locations: Use flexible metal conduit (FMC).
2. Damp, Wet, or Corrosive Locations: Use liquidtight flexible metal conduit (LFMC).
3.  Maximum Length: 18 inches unless otherwise indicated.
4. Vibrating equipment includes, but is not limited to:
a. Transformers.
b. Motors.

I.  Other Applications where Flexible Connections to Equipment are Required:

CONDUIT FOR ELECTRICAL SYSTEMS DEDC, LLC
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J.

1. Dry Locations: Use flexible metal conduit (FMC).
2. Damp, Wet, or Corrosive Locations: Use liquidtight flexible metal conduit (LFMC).
3. Maximum Length: 18 inches unless otherwise indicated.

Fished in Existing Walls, Where Necessary: Use flexible metal conduit.

2.02 CONDUIT - GENERAL REQUIREMENTS

A.
B.

mmoo

G.

Comply with NFPA 70.

Existing Work: Where existing conduits are indicated to be reused, they may be reused only
where they comply with specified requirements, are free from corrosion, and integrity is verified
by pulling mandrel through them.

Fittings for Grounding and Bonding: See Section 26 05 26 for additional requ@ts.
Provide conduit, fittings, supports, and accessories required for complete
Provide products listed, classified, and labeled as suitable for purpose®

system.

Minimum Conduit Size, Unless Otherwise Indicated:

1. Branch Circuits: 3/4-inch trade size. O
2. Branch Circuit Homeruns: 3/4-inch trade size. Q

3.  Control Circuits: 1/2-inch trade size.

Where conduit size is not indicated, size to comply with 70 but not less than applicable
minimum size requirements specified.

2.03 GALVANIZED STEEL RIGID METAL CONDUIT (R

A

C.

Manufacturers:

1. Allied Tube & Conduit, a division of At ternational: www.alliedeg.com/#sle.
2. Nucor Tubular Products: www.n r. com/#sle

3.  Rymco USA: www.rymcousa.c le.

4. Western Tube, a division of n Industries: www.westerntube.com/#sle.
5. Wheatland Tube, a divisigaQ elman Industries: www.wheatland.com/#sle.
6. Substitutions: See Se @ 0 00 - Product Requirements.

Description: NFPA 70, 4’ N galvanized steel rigid metal conduit complying with ANSI
C80.1 and listed and lab @- complying with UL 6.

Fittings:

1. Manufact

C. dgeport Fittings Inc: www.bptffittings.com/#sle.

&Emerson Electric Co; O-Z/Gedney: www.emerson.com/#sle.
Substitutions: See Section 01 60 00 - Product Requirements.

00nhazardous Locations: Use fittings complying with NEMA FB 1 and listed and labeled
as complying with UL 514B or UL 6.
Material: Use steel or malleable iron.
a. Do not use die cast zinc fittings.

4. Connectors and Couplings: Use threaded type fittings only. Threadless fittings, including
set screw and compression/gland types, are not permitted.

2.04 FLEXIBLE METAL CONDUIT (FMC)

A. Manufacturers:
1. AFC Cable Systems, Inc: www.afcweb.com/#sle.
2.  Electri-Flex Company: www.electriflex.com/#sle.
3. International Metal Hose: www.metalhose.com/#sle.
4. Substitutions: See Section 01 60 00 - Product Requirements.
DEDC, LLC CONDUIT FOR ELECTRICAL SYSTEMS
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B. Description: NFPA 70, Type FMC standard-wall steel flexible metal conduit listed and labeled
as complying with UL 1, and listed for use in classified firestop systems.
C. Fittings:
1. Manufacturers:
a. ABB; T&B: www.electrification.us.abb.com/#sle.
b. Bridgeport Fittings, LLC: www.bpffittings.com/#sle.
c. Emerson Electric Co; O-Z/Gedney: www.emerson.com/#sle.
d. Substitutions: See Section 01 60 00 - Product Requirements.
2. Description: Fittings complying with NEMA FB 1 and listed and labeled as complying with
UL 514B.
3. Material: Use steel or malleable iron.

A. Manufacturers:
1. AFC Cable Systems, Inc: www.afcweb.com/#sle. O
2.  Electri-Flex Company: www.electriflex.com/#sle. 2

a. Do not use die cast zinc fittings. %
2.05 LIQUIDTIGHT FLEXIBLE METAL CONDUIT (LFMC) 6

3. International Metal Hose: www.metalhose.com/#sle.

4. Substitutions: See Section 01 60 00 - Product Re .

B. Description: NFPA 70, Type LFMC polyvinyl chIorid@ acketed steel flexible metal
conduit listed and labeled as complying with UL 3

C. Fittings:

1. Manufacturers:
a. ABB; T&B: www.electrification.ws\abbLom/#sle.
I

b. Bridgeport Fittings, LLC: w ittings.com/#sle.
c. Emerson Electric Co; O-Z/ y: www.emerson.com/#sle.
d. Substitutions: See Sec§ 160 00 - Product Requirements.

2. Description: Fittings comgiywingith NEMA FB 1 and listed and labeled as complying with
UL 514B. *
¥able iron.

3 Material: Use steel
a. Do notuse dl%zmc fittings
2.06 GALVANIZED STEEI@T ICAL METALLIC TUBING (EMT)

A. Manufacturers;
1. Allied uonduit: www.alliedeg.com.
. Nuc@b Ar Products: www.nucortubular/#sle.
SA: www.rymcousa.com/#sle.
&tem Tube, a division of Zekelman Industries: www.westerntube.com/#sle.
he&atland Tube Company: www.wheatland.com/#sle.
Uubstitutions: See Section 01 60 00 - Product Requirements.

N}scription: NFPA 70, Type EMT galvanized steel electrical metallic tubing complying with
NSI C80.3 and listed and labeled as complying with UL 797.
C. Fittings:
1. Manufacturers:
a. ABB; T&B: www.electrification.us.abb.com/#sle.
b. Allied Tube & Conduit, a division of Atkore International: www.alliedeg.us/#sle.
c. Bridgeport Fittings, LLC: www.bptfittings.com/#sle.
d. Emerson Electric Co; O-Z/Gedney: www.emerson.com/#sle.
e. Substitutions: See Section 01 60 00 - Product Requirements.

2. Description: Fittings complying with NEMA FB 1 and listed and labeled as complying with
UL 514B.

3. Material: Use steel or malleable iron.

hownN
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a. Do not use die cast zinc fittings.

4. Connectors and Couplings: Use compression (gland) type.
a. Do not use indenter type connectors and couplings.
b. Do not use set-screw type connectors and couplings.

2.07 ACCESSORIES

A

B.

C.

Conduit Joint Compound: Corrosion-resistant, electrically conductive compound listed as
complying with UL 2419; suitable for use with conduit to be installed.

Pull Strings: Use nylon or polyester tape with average breaking strength of not less than 1,250
Ibf.

Foam Conduit Sealant:
1. Removable, two-part, closed-cell foam, specifically designed for seali it openings
against water, moisture, gases, and dust.

2. Suitable for use with conductors/cables and associated insulationfja to be installed.
3. Rated to hold minimum of 10 ft water head pressure.
4 Products:
a. American Polywater Corporation; Polywater AFT F Sealant:
www.polywater.com/#sle.
b. American Polywater Corporation; Polywater F Duct Sealant:
www.polywater.com/#sle.
c. Substitutions: See Section 01 60 00 - Pr, quirements.

PART 3 EXECUTION

3.01 EXAMINATION Q
Verify that field measurements are as indi

A. i
B. Verify that mounting surfaces are rea receive conduits.
C. Verify that conditions are satisfa r hstallation prior to starting work.
3.02 INSTALLATION
A. Install products in accord \ manufacturer's instructions.
B. All conduit penetrations uipment enclosures shall be made by the Electrical Contractor.
C. Install conduit sec in a neat and workmanlike manner in accordance with NECA 1.
D. Galvanized St id Metal Conduit (RMC): Install in accordance with NECA 101.
E. Conduit Romti
1.  Unle mensioned, conduit routing indicated is diagrammatic.
2. en cénduit destination is indicated without specific routing, determine exact routing
reyyired.
onduits in the following areas may be exposed, unless otherwise indicated:
. Electrical rooms.

b. Mechanical equipment rooms.

c.  Within joists in areas with no ceiling.

4. Unless otherwise approved, do not route exposed conduits:

a. Across floors.

b. Across roofs.

c. Across top of parapet walls.

d. Across building exterior surfaces.

5. Arrange conduit to maintain adequate headroom, clearances, and access.

6. Arrange conduit to provide no more than the equivalent of four 90 degree bends between
pull points. Use conduit bodies to make sharp changes in direction, as around beams. Use
hydraulic one-shot bender to fabricate bends in metal conduit larger than 2 inch size.

7. Arrange conduit to provide no more than 150 feet between pull points.

8. Route conduits above water and drain piping where possible.

DEDC, LLC CONDUIT FOR ELECTRICAL SYSTEMS
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9.

10.
11.

12.

Arrange conduit to prevent moisture traps. Provide drain fittings at low points and at
sealing fittings where moisture may collect.

Maintain minimum clearance of 6 inches between conduits and piping for other systems.
Maintain minimum clearance of 12 inches between conduits and hot surfaces. This
includes, but is not limited to:

a. Heaters.

b. Hot water piping.

c. Flues.

Group parallel conduits in same area on common rack.

F. Conduit Support:

1.

2.

3.

oo

™~

9.
10.

Secure and support conduits in accordance with NFPA 70 using suitableuggrorts and

methods approved by authorities having jurisdiction; see Section 26 Q 2@

Provide independent support from building structure. Do not provid port from piping,

ductwork, or other systems. %

Use conduit strap to support single surface-mounted conduit.

a. Use clamp back spacer with conduit strap for damp andcations to provide
space between conduit and mounting surface.

Use metal channel/strut with accessory conduit clam pport multiple parallel
surface-mounted conduits.
Use conduit clamp to support single conduit from b lamp or threaded rod.

accessory conduit clamps to support multipl allel suspended conduits.

Use trapeze hangers assembled from threa% nd metal channel/strut with
Use of spring steel conduit clips for su;@aj‘ nduits is not permitted.

Use of wire for support of conduits is npt itted. Remove all wire used for temporary

supports.
Use of perforated pipe straps fo of conduits is not permitted.
Where conduit support intery, ctfied in NFPA 70 and NECA standards differ, comply

with most stringent requirem

G. Connections and Terminati

1.
2.

3.

4.
5.

K%

Use fittings compati x onduit used and suitable for location.
Use approved zin% int or conduit joint compound on field-cut threads of galvanized
steel conduits pgior tOwfiaking connections.

Where two t @ ed conduits must be joined and neither can be rotated, use three-piece
i couplings. Do not use running threads.

Use syjtd gdapters where required to transition from one type of conduit to another.
ProviQedrip loops for liquidtight flexible conduit connections to prevent drainage of liquid

info coNgectors.
6. inate threaded conduits in boxes and enclosures using threaded hubs or double lock

uts’for dry locations and raintight hubs for wet locations.

rovide insulating bushings, insulated throats, or listed metal fittings with smooth, rounded
edges at conduit terminations to protect conductors.

Bring conduit to shoulders of fittings. Secure joints and connections tightly to provide
maximum mechanical strength and electrical continuity. Use bonding bushings or wedges
at connections subject to vibration.

H. Conduit Movement Provisions: Where conduits are subject to movement, provide expansion
and expansion/deflection fittings or approved flexible connections to prevent damage to
enclosed conductors or connected equipment. This includes, but is not limited to:

1.

Where conduits cross structural joints intended for expansion, contraction, or deflection.

[.  Conduit Sealing:

1.

Use foam conduit sealant to prevent entry of moisture and gases. This includes, but is not
limited to:

a.  Where conduits enter building from outside.

b.  Where service conduits enter building from underground distribution system.

CONDUIT FOR ELECTRICAL SYSTEMS DEDC, LLC
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c. Where conduits enter building from underground.
d. Where conduits may transport moisture to contact live parts.

2.  Where conduits cross barriers between areas of potential substantial temperature
differential, use foam conduit sealant at accessible point near penetration to prevent
condensation. This includes, but is not limited to:

a. Where conduits pass from outdoors into conditioned interior spaces.
b. Where conduits pass from unconditioned interior spaces into conditioned interior
spaces.

J. Provide pull string in each empty conduit and in conduits where conductors and cables are to
be installed by others. Leave minimum slack of 12 inches at each end.

K. Provide grounding and bonding of conduit in accordance with Section 26 05 2@
L. Identify conduits; see Section 26 05 53.

3.03 FIELD QUALITY CONTROL @
A. See Section 01 40 00 - Quality Requirements for additional requir t

B. Repair cuts and abrasions in galvanized finishes using zinc-ric
manufacturer. Replace components that exhibit signs of corr

C. Correct deficiencies and replace damaged or defective ¢
3.04 CLEANING

A. Clean interior of conduits to remove moisture an i atter.
3.05 PROTECTION
A. Immediately after installation of conduit, u @Ie manufactured plugs to provide protection
from entry of moisture and foreign materia o not remove until ready for installation of
conductors. \
B. Arrange supports to prevent misal during wiring installation.

C. Cut conduit square using saw, i tter; de-burr cut ends.
\ D OF SECTION
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SECTION 26 05 33.16
BOXES FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Outlet and device boxes up to 100 cubic inches, including those used as junction and pull
boxes.

B. Cabinets and enclosures, including junction and pull boxes larger than 100 cubic inches.
1.02 RELATED REQUIREMENTS
A. Section 26 05 26 - Grounding and Bonding for Electrical Systems.

B. Section 26 05 29 - Hangers and Supports for Electrical Systems. @%

C. Section 26 05 33.13 - Conduit for Electrical Systems:
1. Conduit bodies and other fittings.

2. Additional requirements for locating boxes to limit conduit Ier@%r number of bends

between pulling points.
D. Section 26 05 53 - Identification for Electrical Systems: Ide, @on products and
requirements.

E. Section 26 27 26 - Wiring Devices: 0
1. Wall plates.
2. Additional requirements for locating boxes chring devices.
1.03 REFERENCE STANDARDS @
A. NECA 1 - Standard for Good Workmanshim ctrical Construction; 2023.

B. NECA 130 - Standard for Installing ar\ intaining Wiring Devices; 2016.

C. NEMA EN 10250 - Enclosures for al Equipment (1000 Volts Maximum); 2024.

D. NEMAFB 1 - Fittings, Cast &¢es, and Conduit Bodies for Conduit, Electrical Metallic
Tubing, and Cable; 2014.

NEMA OS 1 - Sheet-St t Boxes, Device Boxes, Covers, and Box Supports; 2013
(Reaffirmed 2020).

F. NFPA 70 - Nation
Jurisdiction, | i

m

rical Code; Most Recent Edition Adopted by Authority Having
All Applicable Amendments and Supplements.

G. UL50-En for Electrical Equipment, Non-Environmental Considerations; Current
Edition, In ing All Revisions.
E

H. UL 58§ - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition,
In inQVAIl Revisions.

514A - Metallic Outlet Boxes; Current Edition, Including All Revisions.
1.04 INISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,
or other potential obstructions within the dedicated equipment spaces and working
clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Coordinate minimum sizes of boxes with the actual installed arrangement of conductors,
clamps, support fittings, and devices, calculated according to NFPA 70.

4. Coordinate minimum sizes of pull boxes with the actual installed arrangement of
connected conduits, calculated according to NFPA 70.

l. A - Industrial Control Panels; Current Edition, Including All Revisions.
ADa
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5. Coordinate the placement of boxes with millwork, furniture, devices, equipment, etc.
installed under other sections or by others.

6. Coordinate the work with other trades to preserve insulation integrity.

7. Coordinate the work with other trades to provide walls suitable for installation of flush-
mounted boxes where indicated.

8. Notify DEDC, LLC of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

1.05 SUBMITTALS

A.
B.

C.
D.

See Section 01 30 00 - Administrative Requirements, for submittal procedures.

Product Data: Provide manufacturer's standard catalog pages and data sheetgsor outlet and
device boxes and junction and pull boxes.

Project Record Documents: Record actual locations for pull boxes.
Maintenance Materials: Furnish the following for State of Delaware ision of Facilities

1.06 QUALITY ASSURANCE

A.
B.

C.

Management's use in maintenance of project.
1.  See Section 01 60 00 - Product Requirements, for additioE:I ions.

Comply with requirements of NFPA 70.
Maintain at the project site a copy of each referenced,do nt that prescribes execution

requirements

Product Listing Organization Qualifications: An o@ization recognized by OSHA as a
Nationally Recognized Testing Laboratory ( d acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLIN

A

€
Boxes:

Receive, inspect, handle, and stor, xis in accordance with manufacturer's instructions.

PART 2 PRODUCTS
2.01 BOXES \Q

A

General Requirements:
1. Do not use boxes a sociated accessories for applications other than as permitted by

NFPA 70 an@ct listing

2. Provide alllRoX€s, Tittings, supports, and accessories required for a complete raceway

system a commodate devices and equipment to be installed.

3. Proyj gdcts listed, classified, and labeled as suitable for the purpose intended.

4,  Wher&Qox size is not indicated, size to comply with NFPA 70 but not less than applicable
/ﬁ‘mu size requirements specified.

5 rovide grounding terminals within boxes where equipment grounding conductors
rminate
t

and Device Boxes Up to 100 cubic inches, Including Those Used as Junction and Pull

1. Use sheet-steel boxes for concealed interior dry locations unless otherwise indicated or
required.

2. Use cast iron boxes or cast aluminum boxes for exposed interior dry locations, and for
interior and exterior damp or wet locations unless otherwise indicated or required; furnish
with compatible weatherproof gasketed covers.

3. Use cast iron boxes or cast aluminum boxes where exposed galvanized steel rigid metal
conduit is used.

4. Use raised covers suitable for the type of wall construction and device configuration where

required.
5. Sheet-Steel Boxes: Comply with NEMA OS 1, and list and label as complying with UL
514A.
BOXES FOR ELECTRICAL SYSTEMS DEDC, LLC
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6.

7.

C. Cabinets and Enclosures, Including Junction and Pull Boxes

1.

2.

OMB/DFM#MC1002000958

Cast Metal Boxes: Comply with NEMA FB 1, and list and label as complying with UL
514A; furnish with threaded hubs.

Boxes for Ganged Devices: Use multigang boxes of single-piece construction. Do not use
field-connected gangable boxes unless specifically indicated or permitted.

Minimum Box Size, Unless Otherwise Indicated:

a. Junction Boxes: 4 inch square by 2-1/8 inch deep (100 by 54 mm) trade size.

b. Wiring Devices: 4 inch square by 2-1/8 inch deep (100 by 54 mm) trade size.

Wall Plates: Comply with Section 26 27 26.

Manufacturers:

a. Cooper Crouse-Hinds, a division of Eaton Corporation:
www.cooperindustries.com/#sle.

b. Hubbell Incorporated; Bell Products: www.hubbell-rtb.com/#. %

c. Hubbell Incorporated; RACO Products: www.hubbell-rtb.com/#se

d. 0O-Z/Gedney, a brand of Emerson Electric Co: www.emersog. e.

e. Thomas & Betts Corporation; Steel City Products: www.tph

f.  Substitutions: See Section 01 60 00 - Product Requwer’

an 100 cubic inches:
Comply with NEMA EN 10250, and list and label as g with UL 50 and UL 50E, or
UL 508A. @

NEMA EN 10250 Environment Type, Unless OtherwigeMndicated:

a. Indoor Clean, Dry Locations: Type 1, paj
b. Outdoor Locations: Type 3R, painted s
nches:

Junction and Pull Boxes Larger Than 108 cubic®i :
a. Provide screw-cover or hlnged oker‘ejiclosures unless otherwise indicated.

Finish for Painted Steel Enclosur acturer's standard grey unless otherwise
indicated.

Manufacturers:
a. Cooper B-Line, ad aton Corporation: www.cooperindustries.com/#sle.
a

b. Hoffman, a brand r Technical Products: www.hoffmanonline.com/#sle.
c. Hubbell Incorp |egmann Products: www.hubbell-wiegmann.com/#sle.
d. Substitutions: ct|on 01 60 00 - Product Requirements.

PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that figl¢ surements are as indicated.

B. Verify tha unting surfaces are ready to receive boxes.

C. Verif,

at conditions are satisfactory for installation prior to starting work.
TION
products in accordance with manufacturer's instructions.

tall boxes in accordance with NECA 1 (general workmanship) and, where applicable, NECA
30, including mounting heights specified in those standards where mounting heights are not

indicated.

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's
instructions and NFPA 70.

D. Unless otherwise indicated, provide separate boxes for line voltage and low voltage systems.

E. Unless otherwise indicated, boxes may be surface-mounted where exposed conduits are
indicated or permitted.

F. Box Locations:

1.
2.

DEDC, LLC
24P231
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3. Locate and orient boxes as required for devices installed under other sections or by
others.

a. Switches, Receptacles, and Other Wiring Devices: Comply with Section 26 27 26.

4. Locate boxes so that wall plates do not span different building finishes.

Locate boxes so that wall plates do not cross masonry joints.

6. Unless otherwise indicated, where multiple outlet boxes are installed at the same location
at different mounting heights, install along a common vertical center line.

7. Locate junction and pull boxes as indicated, as required to facilitate installation of
conductors, and to limit conduit length and/or number of bends between pulling points in
accordance with Section 26 05 33.13.

8. Locate junction and pull boxes in the following areas, unless otherwise in%ated:

a. Within joists in areas with no ceiling.
b. Electrical rooms.
c. Mechanical equipment rooms.

o

G. Box Supports:
1. Secure and support boxes in accordance with NFPA 70 and n 26 05 29 using

suitable supports and methods approved by the authorit img”jurisdiction.

2. Provide independent support from building structure for cast metal boxes (other
than boxes used for fixture support) supported by t conduit connections in
accordance with NFPA 70. Do not provide support iping, ductwork, or other
systems.

H. Install boxes plumb and level.

I.  Install boxes as required to preserve insulat@egrity.

J. Install permanent barrier between gange devices when voltage between adjacent
devices exceeds 300 V. \

Close unused box openings.

L. Install blank wall plates on jungtieg es and on outlet boxes with no devices or equipment
installed or designated for f e.

M. Provide grounding and irg, Of boxes, enclosures and cabinets in accordance with Section
26 05 26.

equipment ons, and as required by NFPA 70.
P. Setwall thed boxes at elevations to accommodate mounting heights indicated.

Q. Elec‘ﬁ:oxes are shown on Drawings in approximate locations unless dimensioned.
1 t box locations up to 10 feet if required to accommodate intended purpose.

R. in headroom and present neat mechanical appearance.
3.03 TING
A. Tnstall knockout closures in unused box openings.
3.04 CLEANING
A. Clean interior of boxes to remove dirt, debris, plaster and other foreign material.

N. Identify boxes in a@@nce with Section 26 05 53.
O. Installin Iocat hown on Drawings, and as required for splices, taps, wire pulling,

B. Clean exposed surfaces and restore finish.
3.05 PROTECTION

A. Immediately after installation, protect boxes from entry of moisture and foreign material until
ready for installation of conductors.

END OF SECTION
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SECTION 26 05 53
IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 GENERAL

1.01 SECTION INCLUDES
A. Electrical identification requirements.
B. Identification nameplates and labels.
C. Wire and cable markers.
D. Underground warning tape.

E. Warning signs and labels. %
1.02 RELATED REQUIREMENTS
A. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cablé£s; r coding for

B. Section 26 05 73 - Power System Studies: Arc flash hazard wa

1.03 REFERENCE STANDARDS
A. ANSI Z535.2 - American National Standard for Environm%p Facility Safety Signs; 2023.
B. ANSI Z535.4 - American National Standard for Produgt S3fe% Signs and Labels; 2023.

C. NFPA 70 - National Electrical Code; Most Recen iomAdopted by Authority Having
Jurisdiction, Including All Applicable Amendments 8Qd Supplements.

D. UL 969 - Marking and Labeling Systems; C@Edition, Including All Revisions.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination: \
1. Verify final designations for W nt, systems, and components to be identified prior to
S.

power conductors and cables 600 V and less; vinyl color coding e@ pe.
els

identification produ ve been installed.

fabrication of identificatio
B. Sequencing: Q
1. Do not conceal iteq\eﬁ dentified, in locations such as above suspended ceilings, until
2. Donot instal@‘ic ion products until final surface finishes and painting are complete.

1.05 SUBMITTALS

A. See Sectioz @i - Administrative Requirements for submittals procedures.

B. Product D
produgl.

C. Shew

” Provide manufacturer's standard catalog pages and data sheets for each

Drawings: Provide schedule of items to be identified indicating proposed designations,
als, legends, and formats.

ASSURANCE
omply with requirements of NFPA 70.
1.07 FIELD CONDITIONS

A. Do not install adhesive products when ambient temperature is lower than recommended by
manufacturer.

PART 2 PRODUCTS
2.01 IDENTIFICATION REQUIREMENTS

A. Identification for Equipment:
1. Use identification label to identify each piece of electrical distribution and control
equipment and associated sections, compartments, and components.
a. Switchboards:

DEDC, LLC IDENTIFICATION FOR ELECTRICAL SYSTEMS
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1) Identify ampere rating.

2) Identify voltage and phase.

3) Identify power source and circuit number. Include location when not within sight
of equipment.

4) Use identification nameplate to identify main overcurrent protective device.

5) Use identification nameplate to identify load(s) served for each branch device.
Identify spares and spaces.

b. Panelboards:

1) Identify ampere rating.

2) Identify voltage and phase.

3) Identify power source and circuit number. Include location whe t within sight
of equipment.

4) Use typewritten circuit directory or identification nameplat apels as
indicated to identify load(s) served for panelboards with@&d dentify spares
and spaces.

c. Enclosed motor controllers: O
1) Identify voltage and phase.

2) Identify power source and circuit number. In roation when not within sight
of equipment. %

3) Identify load(s) served. Include location ot within sight of equipment.
d. Electricity Meters:

disconnecting means.

3. Arc Flash Hazard Warning Labels: ith Section 26 05 73.

4. Use warning labels to identify el %azards for equipment where multiple power
sources are present with the & sage "DANGER; Hazardous voltage; Multiple
power sources may be pres isconnect all electric power including remote
disconnects before servigt @pproved equivalent.

B. Identification for Conductorx ables:

1. Color Coding for P, nductors 600 V and Less: Comply with Section 26 05 19.

2. Use wire and cable ers to identify circuit number or other designation indicated for
power, contrg ghd instrumentation conductors and cables at the following locations:

Murce and load connection.

es when more than one circuit is present.

Quipment enclosures when conductors and cables enter or leave the
englosure.

3. %vire and cable markers to identify connected grounding electrode system
omponents for grounding electrode conductors.

1) Identify load(s) metered. Q
2. Use identification nameplate to identify d';con ct location for equipment with remote

se underground warning tape to identify direct buried cables or conductors.

%ntification for Raceways:

1.  Use identification labels or plastic marker tags to identify circuits enclosed for accessible
conduits at wall penetrations and at equipment terminations when source is not within
sight.

D. Identification for Boxes:

1. Use identification labels to identify highest voltage present.
2. Use identification labels to identify circuits enclosed.
a. ldentify circuits via power source and circuit numbers.
1) Include voltage and phase for other than 120 V, single phase circuits.

E. Identification for Devices:
1. Use identification label to identify serving branch circuit for all receptacles.

IDENTIFICATION FOR ELECTRICAL SYSTEMS DEDC, LLC
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a. For receptacles with weatherproof covers, provide identification on inside surface of
weatherproof cover.
Use identification label to identify load controlledfor wall-mounted control devices.

2.02 IDENTIFICATION NAMEPLATES AND LABELS
A. Identification Nameplates:

1.

Manufacturers:

a. Brimar Industries, Inc: www.brimar.com/#sle.

b. Kolbi Pipe Marker Co: www.kolbipipemarkers.com/#sle.

c. Seton Identification Products: www.seton.com/#sle.

d. Substitutions: See Section 01 60 00 - Product Requirements.

Materials: %
a. Indoor Clean, Dry Locations: Use plastic nameplates. g ;

b. Outdoor Locations: Use plastic nameplates suitable for exterj

Plastic Nameplates: Two-layer or three-layer laminated acrylic o rically non-
conductive phenolic with beveled edges; minimum thickness ch; engraved text.
a. Exception: Provide minimum thickness of 1/8 inch w dimension is greater

than 4 inches.
Mounting Holes for Mechanical Fasteners: Two, ce d ®n sides for sizes up to 1 inch
high; Four, located at corners for larger sizes. 0

B. Identification Labels:

1.

Manufacturers: Q
a. Brady Corporation: www.bradyid.com/#s

b. Brother International Corporation: fwyf.brother-usa.com/#sle.
c. Panduit Corp: www.panduit.co
d. Substitutions: See Section%

Materials: Use self-adhesive
abrasion resistant.

a. Use only for indoor, .
Text: Use factory pre-iyi or machine-printed text. Do not use handwritten text unless

- Product Requirements.
d plastic labels; UV, chemical, water, heat, and

otherwise indicate
C. Format for Equipment IdeNgification:

1.
2.

Minimum Si inches by 4 inches.

Legend:

a. E ut designation or other approved description.
b. % g and phase (single-phase or 3-phase).

cp POyer source and circuit number.

&Other information as indicated.

ext: All capitalized unless otherwise indicated.

Other Information: 1/4 inch.

inimum Text Height:
% a. Equipment Designation: 1/4 inch.
b.
C.

5.

Exception: Provide minimum text height of 1 inch for equipment located more than
10 feet above floor or working platform.

Color:

a. Normal Power System: Black text on white background.

D. Format for Caution and Warning Messages:

1.
2.

3.
4.
5

DEDC, LLC
24P231

Minimum Size: 2 inches by 4 inches.

Legend: Include information or instructions indicated or as required for proper and safe
operation and maintenance.

Text: All capitalized unless otherwise indicated.

Minimum Text Height: 1/2 inch.

Color: Black text on yellow background unless otherwise indicated.
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E.

Format for Receptacle Identification:

Minimum Size: 3/8 inch by 1.5 inches.

Legend: Power source and circuit number or other designation indicated.
Text: All capitalized unless otherwise indicated.

Minimum Text Height: 3/16 inch.

Color: Black text on white background.

ormat for Control Device Identification (toggle switches, motor starters, etc.):

Minimum Size: 3/8 inch by 1.5 inches.

Legend: Load controlled, power source and circuit number or other designation indicated.
Text: All capitalized unless otherwise indicated.

Minimum Text Height: 3/16 inch.

gD T RN =

. Color: Black text on white background. %
2.03 WIRE AND CABLE MARKERS @

A

Manufacturers:
1.  Brady Corporation: www.bradyid.com/#sle. O
2. HellermannTyton: www.hellermanntyton.com/#sle. Q

3. Panduit Corp: www.panduit.com/#sle.
4. Substitutions: See Section 01 60 00 - Product R LQ&D

e S.

B. Markers for Conductors and Cables: Use heat-shrin%e ype markers suitable for the
conductor or cable to be identified.
1. Do not use self-adhesive type markers.

C. Markers for Conductor and Cable Bundles: @Iastic marker tags secured by nylon cable
ties.

D. Legend: Power source and circuit nu ther designation indicated.

E. Text: Use factory pre-printed or i rinted text, all capitalized unless otherwise indicated.
1. Do not use handwritten te

F. Minimum Text Height: 1/8 i

G. Color: Black text on whj xground unless otherwise indicated.

2.04 UNDERGROUND WARNIN E

A. Manufacturers:
1. Brady C n: www.bradyid.com/#sle.
2. Brima es, Inc: www.brimar.com/#sle.
3. Seto ntification Products: www.seton.com/#sle.
4, &bstit ions: See Section 01 60 00 - Product Requirements.

B. Mpaigrial®% Use foil-backed detectable type polyethylene tape suitable for direct burial, unless
0 @ ise indicated.

II-backed Detectable Type Tape: 6 inches wide, with minimum thickness of 5 mil, unless

otherwise required for proper detection.

D. Legend: Type of service, continuously repeated over full length of tape.

E. Color:

1.  Tape for Buried Power Lines: Black text on red background.

2.05 WARNING SIGNS AND LABELS

A

Manufacturers:

Brimar Industries, Inc: www.brimar.com/#sle.

Clarion Safety Systems, LLC: www.clarionsafety.com/#sle.
Insite Solutions, LLC: www.stop-painting.com/#sle.

Seton Identification Products: www.seton.com/#sle.
Substitutions: See Section 01 60 00 - Product Requirements.

a0~
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B. Comply with ANSI Z535.2 or ANSI Z535.4 as applicable.
C. Warning Signs:
1. Materials:
a. Indoor Dry, Clean Locations: Use factory pre-printed rigid plastic or self-adhesive
vinyl signs.
b. Outdoor Locations: Use factory pre-printed rigid aluminum signs.
2. Rigid Signs: Provide four mounting holes at corners for mechanical fasteners.
3. Minimum Size: 7 by 10 inches unless otherwise indicated.
D. Warning Labels:

adhesive vinyl labels; UV, chemical, water, heat, and abrasion resistant; ced using
materials recognized to UL 969.
a. Do not use labels designed to be completed using handwritte .

2. Machine-Printed Labels: Use thermal transfer process printing n%e and accessories
recommended by label manufacturer.

3. Minimum Size: 2 by 4 inches unless otherwise indicated.

1. Materials: Use factory pre-printed or machine-printed self-adhesive pon%or self-

PART 3 EXECUTION
3.01 PREPARATION

Clean surfaces to receive adhesive products according to ;nufacturer's instructions.

A.
3.02 INSTALLATION < :
A. Install products in accordance with manufactyser's ifstructions.
B. Install identification products to be plainly i@r examination, adjustment, servicing, and
maintenance. Unless otherwise indicat products as follows:
1.  Surface-Mounted Equipment: E ure front.
2. Flush-Mounted Equipment: re front.
3. Free-Standing Equipmeni; ure front; also enclosure rear for equipment with rear
access.
4. Elevated Equipment; N from the floor or working platform.
5. Branch Devices: nt to device.
6. Interior CompagrentsNEegible from the point of access.
7. Conduits: Le .‘@ om the floor.
8. Boxes: Q@TSid&face of cover.
9. Conduystd d Cables: Legible from the point of access.
10. Devi% Outside face of cover.
C. Insteyﬂejmti iIEation products centered, level, and parallel with lines of item being identified.
D. Sgewe Mameplates to exterior surfaces of enclosures using stainless steel screws or epoxy

ogmet and to interior surfaces using self-adhesive backing or epoxy cement.

%tall self-adhesive labels and markers to achieve maximum adhesion, with no bubbles or

F.

G.

wrinkles and edges properly sealed.

Install underground warning tape above buried lines with one tape per service type in each
trench at 6 inches below finished grade.

Secure rigid signs using stainless steel screws.

3.03 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.
B. Replace self-adhesive labels and markers that exhibit bubbles, wrinkles, curling or other signs
of improper adhesion.
END OF SECTION
DEDC, LLC IDENTIFICATION FOR ELECTRICAL SYSTEMS
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SECTION 26 05 73
POWER SYSTEM STUDIES
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Short-circuit study.
B. Protective device coordination study.
C. Arcflash and shock risk assessment.
1. Includes arc flash hazard warning labels.
D. Criteria for the selection and adjustment of equipment and associated protecti vices not
specified in this section, as determined by studies to be performed.
1.02 RELATED REQUIREMENTS @

A.

Section 26 05 53 - Identification for Electrical Systems: Additional req® nts for arc flash
hazard warning labels. é

1.03 REFERENCE STANDARDS

A
B.

C.

J.

ANSI Z535.4 - American National Standard for Product S Qns and Labels; 2023.

IEEE 141 - IEEE Recommended Practice for Electric P istribution for Industrial Plants;
1993 (Reaffirmed 1999).

IEEE 242 - IEEE Recommended Practice for Pro n and Coordination of Industrial and
Commercial Power Systems; 2001, with Errat? (2008).

IEEE 399 - IEEE Recommended Practice fof In@Qstrial and Commercial Power Systems
Analysis; 1997.

IEEE 551 - IEEE Recommended Prac'ﬂ or Calculating Short-Circuit Currents in Industrial and
Commercial Power Systems; 20

0
IEEE 1584 - IEEE Guide for P, Q Arc-Flash Hazard Calculations; 2018, with Errata
(2019).

NEMA MG 00001 - Mot enerators; 2024.
orWgceptance Testing Specifications for Electrical Power Equipment

Jurisdiction g All Applicable Amendments and Supplements.
NFPA 70 tandard for Electrical Safety in the Workplace; 2024.

NETA ATS - Standard f
And Systems; 20
NFPA 70 - Ni@ ectrical Code; Most Recent Edition Adopted by Authority Having

1.04 ADMINI ATIVE REQUIREMENTS

A. 'na ion:
s‘l. Fxisting Installations: Coordinate with equipment manufacturer(s) to obtain data

necessary for completion of studies.
Coordinate the work to provide equipment and associated protective devices complying
with criteria for selection and adjustment, as determined by studies to be performed.

3. Notify DEDC, LLC of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

B. Pre-Study Meeting: Conduct meeting with Owner to discuss system operating modes and
conditions to be considered in studies.
C. Sequencing:
1. Submit study reports prior to or concurrent with product submittals.
2. Do not order equipment until matching study reports and product submittals have both
been evaluated by DEDC, LLC.
DEDC, LLC POWER SYSTEM STUDIES
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3. Verify naming convention for equipment identification prior to creation of final drawings,
reports, and arc flash hazard warning labels (where applicable).

D. Scheduling:
1. Arrange access to existing facility for data collection with State of Delaware OMB -
Division of Facilities Management.
2. Where work of this section involves interruption of existing electrical service, arrange
service interruption with State of Delaware OMB - Division of Facilities Management.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
Study preparer's qualifications.
Field testing agency's qualifications. %
Study reports, stamped or sealed and signed by study preparer. @
Product Data: In addition to submittal requirements specified in oct' ns, include

moow

manufacturer's standard catalog pages and data sheets for equip and protective devices
indicating information relevant to studies.

1.  Include characteristic time-current trip curves for prote @evices.

2.  Clearly indicate whether proposed short circuit curre<: ?Mg s are fully rated or, where
acceptable, series rated systems.

3. Include documentation of listed series ratingsg request.

4. Identify modifications made in accordance tudies that:

a. Can be made at no additional cost tg, Stat&of Delaware OMB - Division of Facilities
Management.

b. As submitted will involve a chan e contract sum.
F. Arc Flash Hazard Warning Label San\: ne of each type and legend specified.
G. Field quality control reports. Q

H. Certification that field adjusta tive devices have been set in accordance with

requirements of studies.
I.  Project Record Docum@!vise studies as required to reflect as-built conditions.

1. Include hard copies operation and maintenance data submittals.
2. Include comrééoﬂware files used to prepare studies with file name(s) cross-referenced

to specifi s of equipment and systems.
1.06 POWER SYST IES
A. Scope of
1. rform®*analysis of both new and existing portions of electrical distribution system.

m primary protective devices of utility source down to each piece of equipment

volved, including parts of system affecting calculations being performed (e.g. fault
current contribution from motors).
3

Include in analysis alternate sources and operating modes (including known future
configurations) to determine worst case conditions.
a. Known Operating Modes:

1)  Utility as source.

2. :E pt where study descriptions below indicate exclusions, analyze system at each bus

B. General Study Requirements:
1. Comply with NFPA 70.
2. Perform studies utilizing computer software complying with specified requirements;
manual calculations are not permitted.

C. Data Collection:

POWER SYSTEM STUDIES DEDC, LLC
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Compile information on project-specific characteristics of actual installed equipment,
protective devices, feeders, etc. as necessary to develop single-line diagram of electrical
distribution system and associated input data for use in system modeling.

a. Utility Source Data: Include primary voltage, maximum and minimum three-phase
and line-to-ground fault currents, impedance, X/R ratio, and primary protective device
information.

1)  Obtain up-to-date information from Utility Company.
2) Utility Company: City of Dover Electric Department.

b. Motors: Include manufacturer/model, type (e.g. induction, synchronous), horsepower

rating, voltage rating, full load amps, and locked rotor current or NEMA MG 00001

code letter designation.
c. Transformers: Include primary and secondary voltage ratings, kVA @ winding
configuration, percent impedance, and X/R ratio.

d. Protective Devices:

1) Circuit Breakers: Include manufacturer/model, type e.%mal magnetic,
electronic trip), frame size, trip rating, voltage ratin ting rating, available
field-adjustable trip response settings, and feat e g/ zone selective
interlocking). ?

2) Fuses: Include manufacturer/model, type/, g. Class J), size/rating, and
speed (e.g. time delay, fast acting).

e. Protective Relays: Include manufacturer/ el,Yype, settings, current/potential
transformer ratio, and associated prote ce
f.  Conductors: Include feeder size, materidN{e.g. copper, aluminum), insulation type,

voltage rating, number per phase, way type, and actual length.
Existing Installations:
a. Provide the services of field teatig® agency or equipment manufacturer's
representative to perform fi ta collection.

b. Collect data on existing % i®al distribution system necessary for completion of
studies, including field=&Nifigation of available existing data (e.g. construction
documents, previ ies). Include actual settings for field-adjustable devices.

D. Short-Circuit Study:

1.
2.

3.
O\d asymmetrical fault currents. For grounded systems, also calculate the maximum
v

S

1.
2

Comply with IEEE%M applicable portions of IEEE 141, IEEE 242, and IEEE 399.
For purposes eterfining equipment short circuit current ratings, consider conditions
that may res@'ﬁaximum available fault current, including but not limited to:

a. Max ility fault currents.

b X motor contribution.

C. Qm operating modes (e.g. utility as source, generator as source, utility/generator
in Parallel, bus tie breaker open/close positions).

F ach bus location, calculate the maximum available three-phase bolted symmetrical

ailable line-to-ground bolted fault currents.

tective Device Coordination Study:
Comply with applicable portions of IEEE 242 and IEEE 399.
Analyze alternate scenarios considering known operating modes (e.g. utility as source,
generator as source, utility/generator in parallel, bus tie breaker open/close positions).
Analyze protective devices and associated settings for suitable margins between time-
current curves to achieve best possible coordination while providing adequate protection
for equipment and conductors.

F. Arc Flash and Shock Risk Assessment:

1.
2.

DEDC, LLC
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a.

Where reasonable, study preparer may assume a maximum clearing time of two
seconds in accordance with IEEE 1584, provided that the conditions are such that a
worker's egress from an arc flash event would not be inhibited.

For single-phase systems, study preparer to perform calculations assuming three-
phase system in accordance with IEEE 1584 using single phase bolted fault current,
yielding conservative results.

3.  For equipment with main devices mounted in separate compartmentalized sections,
perform calculations on both the line and load side of the main device.

4. Analyze alternate scenarios considering conditions that may result in maximum incident
energy, including but not limited to:

a. Maximum and minimum utility fault currents.

b. Maximum and minimum motor contribution. %

c. Known operating modes (e.g. utility as source, generator as so utity/generator
in parallel, bus tie breaker open/close positions). L@

G. Study Reports: @
1.  General Requirements: O

a. Identify date of study and study preparer.

b. Identify study methodology and software product d.

c. ldentify scope of studies, assumptions made, 'r@aﬂons of possible alternate
scenarios, and any exclusions from studies

d. Identify base used for per unit values.

e. Include single-line diagram and associa@nput data used for studies; identify buses
on single-line diagram as referenceg,in rePorts, and indicate bus voltage.

f.  Include conclusions and recomm@ns.

2. Short-Circuit Study:

a. For each scenario, identify gt us location:

1) Calculated maximupmgyailable symmetrical and asymmetrical fault currents
(both three-phase @ e-to-ground where applicable).

2) Fault point X/ .
3) Associated v ent short circuit current ratings.

b. Identify locati e the available fault current exceeds the equipment short

circuit current , along with recommendations.

3. Protective D Coordination Study:

a.

b.

gra

For@ enario, include time-current coordination curves plotted on log-log scale
r

graph include (where applicable):
Partial single-line diagram identifying the portion of the system illustrated.

&2) Protective Devices: Time-current curves with applicable tolerance bands for

O

each protective device in series back to the source, plotted up to the maximum
available fault current at the associated bus.

3) Conductors: Damage curves.

4) Transformers: Inrush points and damage curves.

5) Motors: Full load current, starting curves, and damage curves.

c. For each protective device, identify fixed and adjustable characteristics with available
ranges and recommended settings.
1) Circuit Breakers: Include long time pickup and delay, short time pickup and
delay, and instantaneous pickup.
2) Include ground fault pickup and delay.
3) Include fuse ratings.
4) Protective Relays: Include current/potential transformer ratios, tap, time dial,
and instantaneous pickup.
d. Identify cases where either full selective coordination or adequate protection is not
achieved, along with recommendations.
POWER SYSTEM STUDIES DEDC, LLC
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4.  Arc Flash and Shock Risk Assessment:

a. For the worst case for each scenario, identify at each bus location:
1) Calculated incident energy and associated working distance.
2) Calculated arc flash boundary.
3) Bolted fault current.
4)  Arcing fault current.
5) Clearing time.
6) Arc gap distance.

b. For purposes of producing arc flash hazard warning labels, summarize the maximum
incident energy and associated data reflecting the worst case condition of all
scenarios at each bus location.

¢. Include recommendations for reducing the incident energy at Io@ere the

calculated maximum incident energy exceeds 8 calories per sq

1.07 QUALITY ASSURANCE %

A. Study Preparer Qualifications: Professional electrical engineer lic
minimum five years experience in preparation of studies of si%

elaware and with
nd complexity using
specified computer software.

1.  Study preparer may be employed by manufacturer o ctNgal distribution equipment.

2. Study preparer may be employed by field testing a .
3.  Study Preparers: \3
e.

a. Pioneer Power Group: www.pioneerpw,
b. High Voltage Maintenance Corporation: w.hvmcorp.com/#sle.

c. SEAM Group: www.seam
d. Substitutions: See Section 01 - Jroduct Requirements.

B. Field Testing Agency Qualifications: ent testing organization specializing in testing,
analysis, and maintenance of electi ems with minimum five years experience; NETA
Accredited Company.

1.  Field Supervisor: Certifi cal testing technician; NETA ETT Level lIl.
C. Computer Software for Stu aration: Use the latest edition of commercially available

software utilizing specifi odologies.
1. Products:

@ LC: www.easypower.com/#sle.
ETABMQO¥ation Technology, Inc: www.etap.com/#sle.

P alytics Corporation: www.poweranalytics.com/#sle.
Q yStems Analysis, Inc: www.skm.com/#sle.

e stitutions: See Section 01 60 00 - Product Requirements.
PART 2 PRO&TS

2.01 ARC @ HAZARD WARNING LABELS

ovide warning labels complying with ANSI Z535.4 to identify arc flash hazards for each work
ocation analyzed by the arc flash and shock risk assessment.

1. Materials: Comply with Section 26 05 53.
2. Minimum Size: 4 by 6 inches.
3. Legend: Provide custom legend in accordance with NFPA 70E based on equipment-
specific data as determined by arc flash and shock risk assessment.
a. Include orange header that reads "WARNING" unless otherwise indicated.
b. Include the text "Arc Flash and Shock Hazard; Appropriate PPE Required" or
approved equivalent.
c. Include the following information:
1) Arc flash boundary.
2) Available incident energy and corresponding working distance.
3) Site-specific PPE (personnel protective equipment) requirements.
DEDC, LLC POWER SYSTEM STUDIES
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4) Nominal system voltage.
5) Limited approach boundary.
6) Restricted approach boundary.
7) Equipment identification.
8) Study preparer, report reference, and date calculations were performed.

PART 3 EXECUTION
3.01 INSTALLATION
A. Install arc flash warning labels in accordance with Section 26 05 53.
3.02 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Provide the services of field testing agency or equipment manufacturer's r seftative to
perform inspection, testing, and adjusting.
C. Inspect and test in accordance with NETA ATS, except Section 4.

D. Adjust equipment and protective devices for compliance with st d recommended
settings.

E. Notify DEDC, LLC of any conflicts with or deviations from ies» Obtain direction before
proceeding.

F. Submit detailed reports indicating inspection and t results, and final adjusted settings.

3.03 CLOSEOUT ACTIVITIES
A. See Section 01 78 00 - Closeout SubmittalsCrQIoseout submittals.
B. See Section 01 79 00 - Demonstration an%t ighng, for additional requirements.

C. Training: Include as part of the base ®idNraifiing for State of Delaware OMB - Division of
Facilities Management's personn ctrical safety pertaining to arc flash and shock
hazards.

1.  Use site-specific arc flas @ ock risk assessment report as training reference,
supplemented with adtraining materials as required.

2. Provide minimum ours of training.

3. Instructor: Represe e of entity performing study.

4. Location: A ct site.

O END OF SECTION

O
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SECTION 26 05 83
WIRING CONNECTIONS

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Electrical connections to equipment.
1.02 RELATED REQUIREMENTS
A. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables.
B. Section 26 05 33.13 - Conduit for Electrical Systems.
C. Section 26 05 33.16 - Boxes for Electrical Systems. %
D. Section 26 29 13 - Enclosed Controllers. @
1.03 REFERENCE STANDARDS %

A. NFPA 70 - National Electrical Code; Most Recent Edition Adopted
Jurisdiction, Including All Applicable Amendments and Supple 2:

rity Having

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Obtain and review shop drawings, product data, ma
manufacturer's instructions for equipment fur

3

2. Determine connection locations and requireiQ

B. Sequencing
1.  Install rough-in of electrical connecti n@re installation of equipment is required.
2.  Make electrical connections befor@ start-up of equipment.

cturers wiring diagrams, and
der other sections.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administequirements, for submittal procedures.

1.06 QUALITY ASSURANCE Q
A. Comply with requiremen N A T70.
B. Products: Listed, classi nd labeled as suitable for the purpose intended.

C. Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Rec &d Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction. @

PART 2 PRODUCQ
2.01 MATERI}§
e®Controllers: As specified in Section 26 29 13.

e and Cable: As specified in Section 26 05 19.
xes: As specified in Section 26 05 33.16.
PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that equipment is ready for electrical connection, wiring, and energization.
3.02 ELECTRICAL CONNECTIONS
A. Make electrical connections in accordance with equipment manufacturer's instructions.

A. E
B. @e Conduit: As specified in Section 26 05 33.13.
D Ezo

B. Make conduit connections to equipment using flexible conduit. Use liquidtight flexible conduit
with watertight connectors in damp or wet locations.

DEDC, LLC WIRING CONNECTIONS
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C. Connect heat producing equipment using wire and cable with insulation suitable for
temperatures encountered.

D. |Install disconnect switches, controllers, control stations, and control devices to complete
equipment wiring requirements.

E. Install terminal block jumpers to complete equipment wiring requirements.

F. Install interconnecting conduit and wiring between devices and equipment to complete
equipment wiring requirements.

END OF SECTION

WIRING CONNECTIONS DEDC, LLC
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SECTION 26 24 16
PANELBOARDS

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Power distribution panelboards.
B. Overcurrent protective devices for panelboards.
1.02 RELATED REQUIREMENTS
A. Section 26 05 26 - Grounding and Bonding for Electrical Systems.
B. Section 26 05 29 - Hangers and Supports for Electrical Systems. %
C. Section 26 05 53 - Identification for Electrical Systems: Identification proddctg a

requirements.
D. Section 26 43 00 - Surge Protective Devices. 6
1.03 REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical ConsQion; 2023.

B. NECA 407 - Standard for Installing and Maintaining Pane -@ ds; 2025.

C. NEMA EN 10250 - Enclosures for Electrical Equipmegt (1§0® Volts Maximum); 2024.

D. NEMA PB 1 - Panelboards; 2011. Q

E. NEMA PB 1.1 - General Instructions for Proper Instalation, Operation and Maintenance of
Panelboards Rated 1000 Volts or Less; 202p.

F. NETA ATS - Standard for Acceptance Tes ecifications for Electrical Power Equipment

And Systems; 2025.

G. NFPA 70 - National Electrical Co \ ecent Edition Adopted by Authority Having
Jurisdiction, Including All Appli endments and Supplements.

H. UL 50 - Enclosures for Elec* uipment, Non-Environmental Considerations; Current

Edition, Including All Reysi
I. UL 50E - Enclosures fo%rical Equipment, Environmental Considerations; Current Edition,
Including All Revisjény.
J. UL 67 - Panel \Current Edition, Including All Revisions.

K. UL 489 - se Circuit Breakers, Molded-Case Switches and Circuit Breaker
Enclosure§ £urrent Edition, Including All Revisions.

1.04 ADMINI&TI REQUIREMENTS
A. ination:

E oordinate the work with other trades to avoid placement of ductwork, piping, equipment,

or other potential obstructions within the dedicated equipment spaces and working
clearances for electrical equipment required by NFPA 70.
2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.
Verify with manufacturer that conductor terminations are suitable for use with the
conductors to be installed.
4. Notify DEDC, LLC of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

w

DEDC, LLC PANELBOARDS
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B. Product Data: Provide manufacturer's standard catalog pages and data sheets for
panelboards, enclosures, overcurrent protective devices, and other installed components and
accessories.

1. Include characteristic trip curves for each type and rating of overcurrent protective device
upon request.

C. Shop Drawings: Indicate outline and support point dimensions, voltage, main bus ampacity,
overcurrent protective device arrangement and sizes, short circuit current ratings, conduit entry
locations, conductor terminal information, and installed features and accessories.

D. Field Quality Control Test Reports.

E. Project Record Documents: Record actual installed locations of panelboards apd actual
installed circuiting arrangements.

F. Maintenance Materials: Furnish the following for State of Delaware OM iston of Facilities
Management's use in maintenance of project.
1.  See Section 01 60 00 - Product Requirements, for additional p 0
2. Panelboard Keys: Two of each different key.

1.06 QUALITY ASSURANCE Q

A. Comply with requirements of NFPA 70.
B. Maintain at the project site a copy of each referenced do nt that prescribes execution

requirements.
C. Manufacturer Qualifications: Company speC|aI|Z| manufacturing the products specified in
this section with minimum three years docur@ perience.

D. Product Listing Organization Qualification ganization recognized by OSHA as a
Nationally Recognized Testing Laborat and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND HAND

A. Receive, inspect, handle, an Enelboards in accordance with manufacturer's instructions
and NECA 407.

B. Storein a clean, dry sp intain factory wrapping or provide an additional heavy canvas
or heavy plastic cover to ct units from dirt, water, construction debris, and traffic.

C. Handle carefully i ance with manufacturer's written instructions to avoid damage to
panelboard in mponents, enclosure, and finish.

1.08 FIELD CONDI

A. Maintajn arMQient temperature within the following limits during and after installation of
pane%ds
Iboards Containing Circuit Breakers: Between 23 degrees F and 104 degrees F.

PART @CTS
2.01 éFACTURERS
. ABB: www.electrification.us.abb.com/#sle.
Eaton Corporation: www.eaton.com/#sle.

A

B

C. Schneider Electric: www.se.com/#sle.

D. Siemens Industry, Inc: www.new.siemens.com/#sle.

E. Substitutions: See Section 01 60 00 - Product Requirements.
F

Source Limitations: Provide panelboards and associated components produced by single
manufacturer and obtained from a single supplier.

2.02 PANELBOARDS - GENERAL REQUIREMENTS
A. Provide products listed, classified, and labeled as suitable for the purpose intended.

PANELBOARDS DEDC, LLC
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B.

Unless otherwise indicated, provide products suitable for continuous operation under the
following service conditions:
1. Altitude: Less than 6,600 feet.
2.  Ambient Temperature:
a. Panelboards Containing Circuit Breakers: Between 23 degrees F and 104 degrees
F.

C. Short Circuit Current Rating:
1. Provide panelboards with listed short circuit current rating as indicated on the drawings.
2. Listed series ratings are not acceptable.
D. Mains: Configure for top or bottom incoming feed as indicated or as required fogthe
installation. %
E. Branch Overcurrent Protective Devices: Replaceable without disturbing evices.
F. Bussing: Sized in accordance with UL 67 temperature rise requiremers
1. Provide fully rated neutral bus where neutral is indicated, wit itakfe lug for each
feeder or branch circuit requiring a neutral connection.
2. Provide solidly bonded equipment ground bus in each .@» , with a suitable lug for
each feeder and branch circuit equipment grounding ON(Ctor.
G. Conductor Terminations: Suitable for use with the con S0 be installed.
H. Enclosures: Comply with NEMA EN 10250, and list Iapel as complying with UL 50 and UL
50E.
1. Environment Type per NEMA EN 10250: Unl otherwise indicated, as specified for the
following installation locations:
a. Outdoor Locations: Type 3R.
2. Boxes: Galvanized steel unless o&e indicated.
a. Provide wiring gutters sized % agcommodate the conductors to be installed.
b. Increase gutter space a§ reduired where oversized lugs are provided.
c. Provide painted stegiagxX¥s/Tor surface-mounted panelboards, finish to match fronts.
3. Fronts:
a. Fronts for Surfa@g-Motinted Enclosures: Same dimensions as boxes.
b. Finish for Pai@(eel Fronts: Manufacturer's standard grey unless otherwise
indicate
. Lockable DoG¢s/ locks keyed alike unless otherwise indicated.
I.  Future Provisi@ epare all unused spaces for future installation of devices including
bussing, ofs, mounting hardware and all other required provisions.
J.  Surge protegive Devices: Where factory-installed, internally mounted surge protective devices
are ided in accordance with Section 26 43 00, list and label panelboards as a complete
blyincluding surge protective device.
K. enters are not acceptable.
2.03 DISTRIBUTION PANELBOARDS
A. Description: Panelboards complying with NEMA PB 1, power and feeder distribution type,
circuit breaker type, and listed and labeled as complying with UL 67; ratings, configurations and
features as indicated on the drawings.
B. Conductor Terminations:
1. Main and Neutral Lug Material: Aluminum, suitable for terminating aluminum or copper
conductors.
2. Main and Neutral Lug Type: Mechanical.
C. Bussing:
1. Phase and Neutral Bus Material: Aluminum or copper.
2.  Ground Bus Material: Aluminum or copper.
DEDC, LLC PANELBOARDS
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D. Circuit Breakers:
1. Provide bolt-on type or plug-in type secured with locking mechanical restraints.
2.  Provide thermal magnetic circuit breakers unless otherwise indicated.

E. Enclosures:

1. Provide surface-mounted enclosures as indicated.

2.  Fronts: Provide door-in-door trim with hinged cover for access to load terminals and
wiring gutters, and separate lockable hinged door with concealed hinges for access to
overcurrent protective device handles without exposing live parts.

3.  Provide metal circuit directory holder mounted on inside of door.

2.04 OVERCURRENT PROTECTIVE DEVICES
A. Molded Case Circuit Breakers: %
1. Description: Quick-make, quick-break, over center toggle, trip-free, % ting circuit
¥

breakers listed and labeled as complying with UL 489; ratings, co, ns, and
features as indicated on the drawings.

circuit current rating indicated.
b. Fully Rated Systems: Provide circuit breakers terrupting capacity not less than

the short circuit current rating indicated.
3.  Conductor Terminations:

a. Provide mechanical lugs.

b. Lug Material: Aluminum, suitable for termigating aluminum or copper conductors.
4. Thermal Magnetic Circuit Breakers: Fgf e pole, furnish thermal inverse time tripping
element for overload protection and E ¢ instantaneous tripping element for short

2. Interrupting Capacity: Q
a. Provide circuit breakers with interrupting capacity asg to provide the short

circuit protection.
Multi-Pole Circuit Breakers: F
6. Provide the following circuit 4

i

ith common trip for all poles.
Rer'types where indicated:
a. Current Limiting Cir akers: Without using fusible elements, designed to limit
the let-through e @a value less than the energy of a one-half cycle wave of the
iVe current when operating within its current limiting range.

Provide mult ircuit breakers for multi-wire branch circuits as required by NFPA 70.

0N

symmetrical pr,
Do not use tandenQi‘)it breakers.
Do not use h@ge in lieu of multi-pole circuit breakers.
0. Provide % ing features and accessories where indicated or where required to

complefteNgsidllation:

a. dle Pad-Lock Provision: For locking circuit breaker handle in ON or OFF position.
2.05 SOURCE&ALI Y CONTROL

C

A. 'on 01 40 00 - Quality Requirements, for additional requirements.
B. test panelboards according to NEMA PB 1.
PART CUTION

3.01 EXAMINATION
A. Verify that field measurements are as indicated.

B. Verify that the ratings and configurations of the panelboards and associated components are
consistent with the indicated requirements.

C. Verify that mounting surfaces are ready to receive panelboards.

D. Verify that conditions are satisfactory for installation prior to starting work.
3.02 INSTALLATION

A. Perform work in accordance with NECA 1 (general workmanship).

B. Install products in accordance with manufacturer's instructions.

PANELBOARDS DEDC, LLC
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C. Install panelboards in accordance with NECA 407 and NEMA PB 1.1.

D. Arrange equipment to provide minimum clearances in accordance with manufacturer's
instructions and NFPA 70.

E. Provide required support and attachment in accordance with Section 26 05 29.

F. Install panelboards plumb.

G. Mount panelboards such that the highest position of any operating handle for circuit breakers or
switches does not exceed 79 inches above the floor or working platform.

H. Provide grounding and bonding in accordance with Section 26 05 26.

I. Install all field-installed branch devices, components, and accessories.

J.  Multi-Wire Branch Circuits: Group grounded and ungrounded conductors t e@n the
panelboard as required by NFPA 70. Q

. Set field-adjustable circuit breaker tripping function settings as directe@

L. Provide filler plates to cover unused spaces in panelboards. Q

M. Provide circuit breaker lock-on devices to prevent unauthorizeQ el from de-energizing
essential loads.

N. Identify panelboards in accordance with Section 26 05

3.03 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, fotio al requirements.

B. Inspect and test in accordance with NETA ALS, excdpt Section 4.

C. Molded Case Circuit Breakers: Perform i s and tests listed in NETA ATS, Section
7.6.1.1. Tests listed as optional are no .

D. Procure services of a qualified man r's representative to observe installation and assist
in inspection, testing, and adjusti [de manufacturer's reports with field quality control
submittals.

E. Correct deficiencies and re@maged or defective panelboards or associated components.

3.04 ADJUSTING @

A. Tighten electrical cgmgecto¥S and terminals, including grounding connections, according to
manufacturer's p torque-tightening values. Where manufacturer's torque values are not
indicated, use ecified in UL 486A and UL 486B.

B. Adjust ali panelboard fronts.

C. Load Balan¥ng: For each panelboard, rearrange circuits such that the difference between
eac asured steady state phase load does not exceed 20 percent and adjust circuit
dj ride accordingly. Maintain proper phasing for multi-wire branch circuits.

3.05 C
an dirt and debris from panelboard enclosures and components according to manufacturer's
instructions.

B. Repair scratched or marred exterior surfaces to match original factory finish.

END OF SECTION
DEDC, LLC PANELBOARDS
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SECTION 26 27 26
WIRING DEVICES

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Receptacles.
B. Wall plates and covers.
1.02 RELATED REQUIREMENTS
A. Section 26 05 26 - Grounding and Bonding for Electrical Systems.
B. Section 26 05 33.16 - Boxes for Electrical Systems.

C. Section 26 05 53 - Identification for Electrical Systems: Identification prodgc @
requirements.
1.03 REFERENCE STANDARDS @
A. NECA 1 - Standard for Good Workmanship in Electrical Constr t®323.

B. NECA 130 - Standard for Installing and Maintaining Wiring D s; 2016.

C. NFPA 70 - National Electrical Code; Most Recent Edition by Authority Having
Jurisdiction, Including All Applicable Amendments anm ments.

D. UL 498 - Attachment Plugs and Receptacles; CUNQ iibn, Including All Revisions.

E. UL 514D - Cover Plates for Flush-Mounted Wiring
Revisions.

F. UL 943 - Ground-Fault Circuit-lnterrupteré@xt Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS \

A. Coordination:
1. Coordinate the placeme t boxes with millwork, furniture, equipment, etc. installed

vices; Current Edition, Including All

under other sections or € ers.

2. Coordinate wiring d .' gs and configurations with the electrical requirements of
actual equipment l{& talled.

3. Coordinate t@e nt of outlet boxes for wall switches with actual installed door

swings.

4, Coordina cWpstallation and preparation of uneven surfaces, such as split face block, to
provide s e surface for installation of wiring devices.

5. Notif@ , LLC of any conflicts or deviations from Contract Documents to obtain

ctiog prior to proceeding with work.
B. Seguersing:
o not install wiring devices until final surface finishes and painting are complete.
1.05 SU ALS
A.\See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data: Provide manufacturer's catalog information showing dimensions, colors, and
configurations.

C. Field Quality Control Test Reports.

D. Operation and Maintenance Data:
1.  GFCI Receptacles: Include information on status indicators.

E. Project Record Documents: Record actual installed locations of wiring devices.

F. Maintenance Materials: Furnish the following for State of Delaware OMB - Division of Facilities
Management's use in maintenance of project.
1.  See Section 01 60 00 - Product Requirements, for additional provisions.
2. Extra Wall Plates: One of each style, size, and finish.

DEDC, LLC WIRING DEVICES
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1.06 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

D. Products: Listed, classified, and labeled as suitable for the purpose intended.

E. Product Evaluation and Listing Organization Qualifications: Organization engaged in
evaluation of products and services, including those recognized by OSHA as Nationally
Recognized Testing Laboratories (NRTL), and acceptable to authorities havin igdiction.

1.07 DELIVERY, STORAGE, AND PROTECTION %
A. Storein a clean, dry space in original manufacturer's packaging until r nstallation.
PART 2 PRODUCTS %
2.01 WIRING DEVICES - GENERAL REQUIREMENTS

A. Provide wiring devices suitable for intended use with ratingz uate for load served.

B. Wiring Device Finishes:
1. Provide wiring device finishes as described belqm s otherwise indicated.
a. Wiring Devices Installed in Wet or Dam s: White with weatherproof cover.
2.02 RECEPTACLES

2. Leviton Manufacturing Compan " w.leviton.com/#sle.
3. Pass & Seymour, a brand of Lag North America, Inc: www.legrand.us/#sle.
4. Substitutions: See Section s@ 00 - Product Requirements.

A. Manufacturers: @
1. Hubbell Incorporated: www.hubbell.;i e.
-

B. GFCI Receptacles:
1.  General Requiremenis® esting, with feed-through protection and light to indicate

ground fault trippe ion and loss of protection; listed as complying with UL 943,
class A.
2. Tamper Resigtagt and Weather Resistant GFCI Receptacles: Industrial specification

tamper r t type and as weather resistant type complying with UL 498 Supplement
SD s? &=f0r installation in damp or wet locations.

2.03 WALL PLATE ND COVERS
A. Mfff rers:

grade, d OA, 125V, NEMA 5-20R, rectangular decorator style, listed and labeled as

ubbell Incorporated: www.hubbell-wiring.com/#sle.
eviton Manufacturing Company, Inc: www.leviton.com/#sle.
% Pass & Seymour, a brand of Legrand North America, Inc: www.legrand.us/#sle.
Substitutions: See Section 01 60 00 - Product Requirements.

B. Wall Plates: Comply with UL 514D.
1.  Configuration: One piece cover as required for quantity and types of corresponding wiring
devices.
2. Size: Standard.

C. Weatherproof Receptacle Covers for Wet Locations: Gasketed, cast aluminum, with hinged
lockable cover and corrosion-resistant screws; listed as suitable for use in wet locations while in
use with attachment plugs connected and identified as extra-duty type.

WIRING DEVICES DEDC, LLC
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PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that field measurements are as indicated.

B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are
properly sized to accommodate devices and conductors in accordance with NFPA 70.

C. Verify that final surface finishes are complete, including painting.

D. Verify that branch circuit wiring installation is completed, tested, and ready for connection to
wiring devices.

E. Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION @%

A. Clean dirt, debris, plaster, and other foreign materials from outlet boxes

3.03 INSTALLATION %
A. Perform work in accordance with NECA 1 (general workmanship) @ ere applicable, NECA
130, including mounting heights specified in those standards Seerwise indicated.

B. Coordinate locations of outlet boxes provided under Secti 5 33.16 as required for
installation of wiring devices provided under this section
1. Mounting Heights: As indicated on the drawings

O 0

Install wiring devices in accordance with manufacQ' wiStructions.

Where required, connect wiring devices using pigtaig not less than 6 inches long. Do not
connect more than one conductor to wiring ige terminals.

ockwise 3/4 turn around screw terminal and
nufacturer. Where present, do not use push-in
-actuated binding.

E. Connect wiring devices by wrapping cond
tightening to proper torque specified
pressure terminals that do not rely e

F. Unless otherwise indicated, copag ing device grounding terminal to branch circuit
equipment grounding conducQ dto outlet box with bonding jumper.

Install wiring devices le@ ¥re and level with mounting yoke held rigidly in place.

Install vertically mounte ptacles with grounding pole on top and horizontally mounted
receptacles with g ding'pole on left.

I ®

Install blank wgk=gla€es on junction boxes and on outlet boxes with no wiring devices installed
or designate @ ure use.

J. Identify wi devices in accordance with Section 26 05 53.

3.04 FIELD ng..loT ONTROL
A. S ecton 01 40 00 - Quality Requirements, for additional requirements.

B. t each wiring device for damage and defects.
t each receptacle to verify operation and proper polarity.

D. TTest each GFCI receptacle for proper tripping operation according to manufacturer's
instructions.

E. Correct wiring deficiencies and replace damaged or defective wiring devices.
3.05 ADJUSTING

A. Adjust devices and wall plates to be flush and level.
3.06 CLEANING

A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match
original factory finish.

END OF SECTION

DEDC, LLC WIRING DEVICES
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SECTION 26 28 16.13
ENCLOSED CIRCUIT BREAKERS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Molded case circuit breakers (to be installed in existing electrical distribution equipment).
1.02 RELATED REQUIREMENTS

A. Section 26 05 26 - Grounding and Bonding for Electrical Systems.

B. Section 26 05 53 - Identification for Electrical Systems: ldentification products and
requirements.

1.03 REFERENCE STANDARDS %
A. NECA 1 - Standard for Good Workmanship in Electrical Construction; \

B. NETA ATS - Standard for Acceptance Testing Specifications for ElgattiCal Power Equipment
And Systems; 2025.
b

C. NFPA 70 - National Electrical Code; Most Recent Edition Ado @
Jurisdiction, Including All Applicable Amendments and SUQ~ ts.

D. UL 489 - Molded-Case Circuit Breakers, Molded-Cas@ es and Circuit Breaker

uthority Having

Enclosures; Current Edition, Including All Revisions.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Verify with manufacturer that molded o@rcuit breakers are compatible with existing
electrical distribution equipment in w y will be installed.
2. Verify with manufacturer that co erminations are suitable for use with the

conductors to be installed.
3. Notify DEDC, LLC of any co with or deviations from Contract Documents. Obtain
direction before proceed itNVwork.
1.05 SUBMITTALS \
A. See Section 01 30 00 - istrative Requirements, for submittal procedures.

B. Product Data: Pr manufacturer's standard catalog pages and data sheets for circuit
breakers, enclogy®¢, and other installed components and accessories. Indicate voltage,

current and a @ ifterrupting ratings.
1. Inclug€ cfesefCteristic trip curves for each type and rating of circuit breaker upon request.

C. Field Qualiti\Control Test Reports.
1.06 QUALIT SURANCE

A. G @, with requirements of NFPA 70.

htain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

D. Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Store in a clean, dry space. Maintain factory wrapping or provide an additional heavy canvas
or heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

B. Handle carefully in accordance with manufacturer's written instructions to avoid damage to
enclosed circuit breaker internal components, enclosure, and finish.

DEDC, LLC ENCLOSED CIRCUIT BREAKERS
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1.08 FIELD CONDITIONS

A. Maintain ambient temperature between 23 degrees F and 104 degrees F during and after
installation of enclosed circuit breakers.

PART 2 PRODUCTS
2.01 MANUFACTURERS
A. ABB/GE: www.electrification.us.abb.com/#sle.
Eaton Corporation: www.eaton.com/#sle.
Schneider Electric; Square D Products: www.schneider-electric.us/#sle.
Siemens Industry, Inc: www.usa.siemens.com/#sle.
Substitutions: See Section 01 60 00 - Product Requirements. %

mmo o w

Source Limitations: Furnish enclosed circuit breakers and associated ts produced by
the same (or compatible) manufacturers as the existing electrical distrimefioh equipment in
which they will be installed.

2.02 MOLDED CASE CIRCUIT BREAKERS

A. Description: Quick-make, quick-break, over center toggle rig-Mge, trip-indicating circuit
breakers listed and labeled as complying with UL 489; r. =gonfigurations, and features as
indicated on the drawings. Q

B. Interrupting Capacity:
1. Provide circuit breaker(s) with interrupting capgcity as required to provide the short circuit
current rating(s) indicated.

2.  Fully Rated Systems: Provide circui;b@rs with interrupting capacity not less than the

short circuit current rating indicat

C. Conductor Terminations: \
1. Provide mechanical lugs.
2. Lug Material: Aluminum, /St for terminating aluminum or copper conductors.

D. Provide thermal magnetic c&x eakers unless otherwise indicated.

E. Thermal Magnetic Circ ers: For each pole, furnish thermal inverse time tripping
element for overloadprote#fon and magnetic instantaneous tripping element for short circuit
protection.

1. Provide figtthag@ustable magnetic instantaneous trip setting for circuit breaker frame sizes
225 a nd larger.

Multi-Pole®CiCuit Breakers: Furnish with common trip for all poles.

G. Prov&e following circuit breaker types where indicated:
1 CuNent Limiting Circuit Breakers: Without using fusible elements, designed to limit the let-
Qrough energy to a value less than the energy of a one-half cycle wave of the
ymmetrical prospective current when operating within its current limiting range.
PART CUTION

m

3.01 EXAMINATION
A. Verify that field measurements are as indicated.

B. Verify that the ratings of the enclosed circuit breakers are consistent with the indicated
requirements.

C. Verify that mounting surfaces are ready to receive enclosed circuit breakers.

D. Verify that conditions are satisfactory for installation prior to starting work.
3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Perform work in accordance with NECA 1 (general workmanship).

ENCLOSED CIRCUIT BREAKERS DEDC, LLC
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C. Provide grounding and bonding in accordance with Section 26 05 26.

D. Set field-adjustable circuit breaker tripping function settings as directed.

E. Identify molded case circuit breakers in accordance with Section 26 05 53.
3.03 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Inspect and test in accordance with manufacturer's instructions and NETA ATS, except Section
4.

C. Perform inspections and tests listed in NETA ATS, Section 7.6.1.1. Tests listed as optional are

not required.

D. Correct deficiencies and replace damaged or defective circuit breakers. @

E. Perform several mechanical ON-OFF operations on each circuit breake @

F. Verify circuit continuity on each pole in closed position. 6

G. Determine that circuit breaker will trip on overcurrent condition, wi|ng time to NEMA AB 1
requirements.

H. Include description of testing and results in test report. Q

manufacturer's published torque-tightening value manufacturer's torque values are not
indicated, use those specified in UL 486A and UL

3.05 CLEANING

A. Clean dirt and debris from circuit brea ures and components according to
manufacturer's instructions. \

B. Repair scratched or marred exteri

3.04 ADJUSTING
A. Tighten electrical connectors and terminals, includi \@ding connections, according to
e
2055

ces to match original factory finish.
OF SECTION
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SECTION 26 29 13
ENCLOSED CONTROLLERS

PART 1 GENERAL
1.01 SECTION INCLUDES

A.

w

Enclosed NEMA controllers for low-voltage (600 V and less) applications:
1. Magnetic motor starters.
2. Manual motor starters.

Overcurrent protective devices for motor controllers, including overload relays.
Control accessories:

1. Auxiliary contacts. %
2. Pilot devices.
3.  Control power transformers. @

4. Control terminal blocks.

1.02 RELATED REQUIREMENTS

A
B.
C.

Section 26 05 26 - Grounding and Bonding for Electrical Syst@

Section 26 05 29 - Hangers and Supports for Electrical S@;

Section 26 05 53 - Identification for Electrical Systems: fication products and
requirements.

1.03 REFERENCE STANDARDS

A.
B.
C.

NECA 1 - Standard for Good Workmanship j ctrical Construction; 2023.
NEMA EN 10250 - Enclosures for Electric ment (1000 Volts Maximum); 2024.
S?ms

NEMA ICS 2 - Industrial Control and &&
Rated 600 Volts; 2008 (Reaffirme

NEMA 1A 10039 - Control Circys ilot Devices; 2025.
NEMA IA 10030 - Industrialx) and Systems: Enclosures; 2024.

NETA ATS - Standard f
And Systems; 2025,

NFPA 70 - Nation rical Code; Most Recent Edition Adopted by Authority Having
All Applicable Amendments and Supplements.

Jurisdiction, | i
UL 489 - d se Circuit Breakers, Molded-Case Switches and Circuit Breaker
Enclosure urrent Edition, Including All Revisions.

UL 7-1 - Low-Voltage Switchgear and Controlgear - Part 1: General Rules; Current
Egiign, Mcluding All Revisions.
47-4-1 - Low-Voltage Switchgear and Controlgear - Part 4-1: Contactors and Motor-

Controllers, Contactors and Overload Relays

tance Testing Specifications for Electrical Power Equipment

evisions.

J
& ers - Electromechanical Contactors and Motor-starters; Current Edition, Including All
R

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,
or other potential obstructions within the dedicated equipment spaces and working
clearances required by NFPA 70.

2. Coordinate the work to provide motor controllers and associated overload relays suitable
for use with the actual motors to be installed.

3. Coordinate the work to provide controllers and associated wiring suitable for interface with
control devices to be installed.

4. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

DEDC, LLC ENCLOSED CONTROLLERS
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5. Verify with manufacturer that conductor terminations are suitable for use with the
conductors to be installed.

6. Notify DEDC, LLC of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data: Provide manufacturer's standard catalog pages and data sheets for motor
controllers, enclosures, overcurrent protective devices, and other installed components and
accessories.

1. Include characteristic trip curves for each type and rating of overcurrent pgatective device
upon request.

C. Shop Drawings: Indicate dimensions, voltage, controller sizes, short circ
conduit entry locations, conductor terminal information, and installed f
1. Include wiring diagrams showing all factory and field connecti

D. Field Quality Control Test Reports.

E. Project Record Documents: Record actual installed IocationsQontrollers and final equipment
settings.
1. Include nameplate data of actual installed motog ssociated overload relay

t ratings,
d accessories.

selections and settings.
2. Motor Circuit Protectors: Include magnetic i?

F. Maintenance Materials: Furnish thefollowinifor

ous trip settings.

te of Delaware OMB - Division of Facilities
Management's use in maintenance of proje

1. See Section 01 60 00 - Product Req ts, for additional provisions.

2. Electronic Trip Circuit Breakers one portable test set.

3. Indicating Lights: Two of ea type

1.06 QUALITY ASSURANCE
A. Comply with requirements

B. Maintain at the project s' feach referenced document that prescribes execution
requirements.

C. Manufacturer Qualffications: Company specializing in manufacturing the products specified in
this section wit um three years documented experience.

ganization Qualifications: An organization recognized by OSHA as a
gnhized Testing Laboratory (NRTL) and acceptable to authorities having

D. Product Listj @
Nationall
jurisdig’on.

1.07 DELIVE TORAGE, AND HANDLING

a clean, dry space. Maintain factory wrapping or provide an additional heavy canvas
gavy plastic cover to protect units from dirt, water, construction debris, and traffic.

andle carefully in accordance with manufacturer's written instructions to avoid damage to
internal components, enclosure, and finish.

1.08 FIELD CONDITIONS

A. Maintain field conditions within required service conditions during and after installation.
PART 2 PRODUCTS
2.01 MANUFACTURERS

A. ABB/GE: www.geindustrial.com/#sle.

B. Eaton Corporation: www.eaton.com/#sle.

C. Schneider Electric; Square D Products: www.schneider-electric.us/#sle.

D. Siemens Industry, Inc: www.usa.siemens.com/#sle.
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E. Substitutions: See Section 01 60 00 - Product Requirements.

F. Source Limitations: Provide enclosed motor controllers and associated components produced
by single manufacturer and obtained from single supplier.

2.02 ENCLOSED CONTROLLERS

A. Provide enclosed controller assemblies consisting of all required components, control power
transformers, instrumentation and control wiring, accessories, etc. as necessary for a complete
operating system.

Provide products listed, classified, and labeled as suitable for the purpose intended.

C. Description: Enclosed controllers complying with NEMA ICS 2, and listed and labeled as
complying with UL 60947-1 and UL 60947-4-1; ratings, configurations and feajlirggas indicated
on the drawings.

w

D. Service Conditions
1. Provide controllers and associated components suitable for oper@mder the following
service conditions without derating:

a. Altitude:
1) Class 1 Km Equipment (devices utilizing poweQniconductors, e.g. variable
frequency controllers): Less than 3,300 fe,
2) Class 2 Km Equipment (electromagnetic
feet.
b. Ambient Temperature: Between 32 de@

manual devices): Less than 6,600

nd 104 degrees F.

E. Short Circuit Current Rating:
1. Provide motor controllers with listed s?‘@cuit current rating as indicated on the

drawings
2. Listed series ratings are not acc
F. Conductor Terminations: Suitable ith the conductors to be installed.
G. Enclosures:
1.  Comply with NEMA IA
2. Environment Type \i EN 10250: Unless otherwise indicated, as specified for the
following mstallatl% ons:

a. Indoor CI ocations: Type 1 or Type 12.
3. Finish: Man r's standard unless otherwise indicated.

rs: Combination type unless otherwise indicated.

1 Combiha agnetic Motor Starters: NEMA ICS 2, Class A combination motor

contr®lé€rs with magnetic contactor(s), externally operable disconnect and overload
ay(s)

2. . COxfiguration: Full-voltage non-reversing unless otherwise inidcated.

lelmum Starter Size: NEMA Size 0.
E. se of non-standard starter sizes smaller than specified standard NEMA sizes is not
permitted.
Disconnects: Circuit breaker type.
a. Circuit Breakers: Motor circuit protectors (magnetic-only) unless otherwise indicated
or required.
b. Provide externally operable handle with means for locking in the OFF position.
Provide safety interlock to prevent opening the cover with the disconnect in the ON
position with capability of overriding interlock for testing purposes.
. Overload Relays: Solid-state type unless otherwise indicated.
7. Pilot Devices Required:
a. Furnish local pilot devices for each unit as specified below unless otherwise indicated
on drawings.
b. Single-Speed, Non-Reversing Starters:
1) Selector Switches: HAND/OFF/AUTO.

DEDC, LLC ENCLOSED CONTROLLERS
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2) Indicating Lights: Red ON, Green OFF.

. Manual Motor Starters:

1.

Description: NEMA ICS 2, Class A manually-operated motor controllers with overload
relay(s).

2. Configuration: As indicated on drawings.
3.  Fractional-Horsepower Manual Motor Starters:
a. Furnish with toggle operator.
b.  Furnish with HAND/OFF/AUTO selector switch
c. Overload Relays: Bimetallic or melting alloy thermal type.
d. Provide means for locking operator in the OFF position.
e. Furnish Red ON indicating light. %
2.03 OVERCURRENT PROTECTIVE DEVICES

A. Overload Relays:

1.

lefnents/heaters,
ordance with
tion for motor service

Provide overload relays and, where applicable, associated curga
selected according to actual installed motor nameplate data, @
manufacturer's recommendations and NFPA 70; include ’* o

ndicated or required.

factor and ambient temperature correction, where applicaRlé
2. Inverse-Time Trip Class Rating: Class 20 unless ot
3.  Trip-free operation.
4. Visible trip indication.
5. Resettable. Q
a. Employ manual reset unless otherwijse inGicated.
6. Bimetallic Thermal Overload Relays:
a. Interchangeable current elemen rs.
b. Adjustable trip; plus/minus nt of nominal, minimum.
c. Trip test function. \
7. Melting Alloy Thermal Overllays:
a. Interchangeable c ¥ments/heaters.
8. Solid-State Overload IX
a. Adjustable fulldodd Cwrrent.
b. Phase loss pn.
c. Phasei nce protection.
d. i perature insensitive.
e emory
f. unction
9
B. Circ

D

Yvide isolated alarm contact.
{&?akers:
10|ot r Circuit Protectors:

Description: Instantaneous-trip circuit breakers furnished with magnetic
instantaneous tripping elements for short circuit protection, but not with thermal
inverse time tripping elements for overload protection; UL 489 recognized only for
use as part of a listed combination motor controller with overload protection; ratings,
configurations, and features as indicated on the drawings.

b. Provide field-adjustable magnetic instantaneous trip setting.

c. Provide the following features and accessories where indicated or where required to
complete installation:
1) Pad-Lock Provision: For locking circuit breaker handle in OFF position.

2.04 CONTROL ACCESSORIES
A. Auxiliary Contacts:

1.

Comply with NEMA IA 10039.

ENCLOSED CONTROLLERS DEDC, LLC
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2. Provide number and type of contacts indicated or required to perform necessary functions,
including holding (seal-in) circuit and interlocking, plus one normally open (NO) and one
normally closed (NC) spare contact for each magnetic motor starter, minimum.

B. Pilot Devices:
1. Comply with NEMA 1A 10039; heavy-duty type.
2.  Selector Switches: Unless otherwise indicated, provide maintained, non-illuminated type
with knob operator; number of switch positions as indicated or as required.
3. Indicating Lights: Push-to-test type unless otherwise indicated.
4. Provide LED lamp source for indicating lights and illuminated devices.

C. Control Power Transformers:
1.  Size to accommodate burden of contactor coil(s) and all connected auxil%vices.
2. Include primary and secondary fuses.

D. Control Terminal Blocks: Include 25 percent spare terminals.
PART 3 EXECUTION 6
3.01 EXAMINATION O
A. Verify that field measurements are as indicated.
B. Verify that ratings of enclosed controllers are consistent v@mdicated requirements.
C. Verify that mounting surfaces are ready to receive en@ o}
D. Verify that conditions are satisfactory for installatiQio o starting work.

3.02 INSTALLATION
A. Install products in accordance with manuf; rér} instructions.

ntrollers.

B. Install controllers in accordance with N (general workmanship).

C. Arrange equipment to provide mini arances in accordance with manufacturer's
instructions and NFPA 70.

D. Provide required support and@ttadhrment in accordance with Section 26 05 29.
E. Install enclosed controlle MY and level.

F. Provide grounding and @g in accordance with Section 26 05 26.

G. Install all field-insevices, components, and accessories.

H

Set field-adjusp@DMg, Gentrollers and associated components according to installed motor
requiremenjs, % ordance with manufacturer's recommendations and NFPA 70.

I.  Set field-a8Stable circuit breaker tripping function settings as directed.
J. Idenjifenclosed controllers in accordance with Section 26 05 53.

ection 01 40 00 - Quality Requirements, for additional requirements.

vide services of a manufacturer's authorized representative to observe installation and
assist in inspection and testing. Include manufacturer's reports with submittals.

C. Inspect and test in accordance with NETA ATS, except Section 4.

D. Motor Starters: Perform inspections and tests listed in NETA ATS, Section 7.16.1.1. Tests
listed as optional are not required, except for the following:
1. Verify motor-running protection.

E. Molded Case Circuit Breakers: Perform inspections and tests listed in NETA ATS, Section
7.6.1.1. Tests listed as optional are not required.

F. Correct deficiencies and replace damaged or defective enclosed controllers or associated
components.

G. Submit detailed reports indicating inspection and testing results and corrective actions taken.

DEDC, LLC ENCLOSED CONTROLLERS
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3.04 ADJUSTING

A. Tighten electrical connectors and terminals, including grounding connections, according to
manufacturer's published torque-tightening values. Where manufacturer's torque values are not
indicated, use those specified in UL 486A and UL 486B.

3.05 CLEANING

A. Clean dirt and debris from controller enclosures and components according to manufacturer's
instructions.

B. Repair scratched or marred exterior surfaces to match original factory finish.
3.06 CLOSEOUT ACTIVITIES
A. See Section 01 78 00 - Closeout Submittals, for closeout submittals.

B. See Section 01 79 00 - Demonstration and Training, for additional require@
are OMB -

C. Demonstration: Demonstrate proper operation of controllers to State

Division of Facilities Management, and correct deficiencies or mak jugi*nents as directed.

D. Training: Train State of Delaware OMB - Division of Facilities
operation, adjustment, and maintenance of enclosed controll

1. Use operation and maintenance manual as training @

additional training materials as required.
2. Provide minimum of two hours of training. Q
Qtl /

ent's personnel on
d associated devices.
, supplemented with

3. Instructor: Manufacturer's authorized repre
4. Location: At project site.

3.07 PROTECTION C?
A. Protectinstalled enclosed controllers from quent construction operations.
EN CTION

Q?\O
X

N4
&

O
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SECTION 26 43 00
SURGE PROTECTIVE DEVICES

PART 1 GENERAL

1.01 SECTION INCLUDES
A. Surge protective devices for branch panelboard locations.

1.02 RELATED REQUIREMENTS
A. Section 26 05 26 - Grounding and Bonding for Electrical Systems.
B. Section 26 24 16 - Panelboards.

1.03 ABBREVIATIONS AND ACRONYMS

A. EMI/RFI: Electromagnetic Interference/Radio Frequency Interference. @%
B. SPD: Surge Protective Device. @

1.04 REFERENCE STANDARDS
A. MIL-STD-220 - Method of Insertion Loss Measurement; 2009¢ d 2024).
B. NECA 1 - Standard for Good Workmanship in Electrical Co, tion; 2023.
C. NEMA EN 10250 - Enclosures for Electrical Equipme{:’b Its Maximum); 2024.
D

NETA ATS - Standard for Acceptance Testing Specifiqatiols for Electrical Power Equipment
And Systems; 2025.

NFPA 70 - National Electrical Code; Most Recent Edjtion Adopted by Authority Having
Jurisdiction, Including All Applicable Amendiheptg and Supplements.

F. UL 1283 - Standard for Electromagnetic In nce Filters; Current Edition, Including All
Revisions.

G. UL 1449 - Standard for Surge Pr@\e)evices; Current Edition, Including All Revisions.

m

1.05 ADMINISTRATIVE REQUIREME

A. Coordination: Coordinate s& location of overcurrent device compatible with the actual
surge protective device ion to be installed. Notify DEDC, LLC of any conflicts or

deviations from Contract ments to obtain direction prior to ordering equipment.
1.06 SUBMITTALS
A. See Section 0 - Administrative Requirements, for submittal procedures.

surge curreng capacity, voltage protection rating (VPR) for all protection modes, maximum
contipflous operating voltage (MCQOV), nominal discharge current (I-n), short circuit current
rafing (

B. Product Dq de detailed component information, voltage, surge current ratings, repetitive

CR), connection means including any required external overcurrent protection,
re ratings, outline and support point dimensions, weight, service condition
ements, and installed features.

SPDs with EMI/RFI filter: Include noise attenuation performance.

Shop Drawings: Include wiring diagrams showing all factory and field connections with wire
and circuit breaker/fuse sizes.

D. Certificates: Manufacturer's documentation of listing for compliance with the following
standards:
1. UL 1449.
2. UL 1283 (for Type 2 SPDs).

E. Field Quality Control Test Reports.

F. Warranty: Submit sample of manufacturer's warranty and documentation of final executed
warranty completed in State of Delaware OMB - Division of Facilities Management's name and
registered with manufacturer.

DEDC, LLC SURGE PROTECTIVE DEVICES
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1.07 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

D. Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.08 DELIVERY, STORAGE, AND PROTECTION

A. Store in a clean, dry space in accordance with manufacturer's written inst%b%

1.09 FIELD CONDITIONS %
A. Maintain field conditions within manufacturer's required service copei# uring and after
installation.

1.10 WARRANTY Q‘
A. See Section 01 78 00 - Closeout Submittals, for additiona@g y requirements.

B. Manufacturer's Warranty: Provide minimum five year,wa y from date of substantial
completion covering repair or replacement of surg e devices showing evidence of
failure due to defective materials or workmanship?

C. Exclude surge protective devices from any clefise linfiting warranty responsibility for acts of
nature, including lightning, stated elsewh

PART 2 PRODUCTS

2.01 MANUFACTURERS @J\

A. Factory-installed, Internally Moyg rge Protective Devices:
1. Same as manufacturer @ ipment containing surge protective device, to provide
complete listed asse bx giuding SPD.
B. Substitutions: See Sec 0 00 - Product Requirements.
C. Source Limitations;
obtained from sj

ovide surge protective devices produced by single manufacturer and
lier.

VICES - GENERAL REQUIREMENTS

2.02 SURGE PROT
A. DescriptioR; #factory-assembled surge protective devices (SPDs) for 60 Hz service; listed,
cla?fi&g afg labeled as suitable for the purpose intended; system voltage as indicated on the
drawinds.

B. otherwise indicated, provide factory-installed, internally-mounted SPDs.
iStan

d label as complying with UL 1449, Type 1 when connected on line side of service
connect overcurrent device and Type 1 or 2 when connected on load side of service
disconnect overcurrent device.
D. Protected Modes:
1. Wye Systems: L-N, L-G, N-G, L-L.
E. UL 1449 Voltage Protection Ratings (VPRs):
1. 208Y/120V System Voltage: Not more than 1,000 V for L-N, L-G, and N-G modes and
1,200 V for L-L mode.

F. UL 1449 Maximum Continuous Operating Voltage (MCOV): Not less than 115% of nominal
system voltage.

G. Enclosure Environment Type per NEMA EN 10250: Unless otherwise indicated, as specified
for the following installation locations:

SURGE PROTECTIVE DEVICES DEDC, LLC
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1. Outdoor locations: Type 3R.

H. Equipment Containing Factory-installed, Internally Mounted SPDs: Listed and labeled as a
complete assembly including SPD.

1. Panelboards: See Section 26 24 16.
2.03 SURGE PROTECTIVE DEVICES FOR BRANCH PANELBOARD LOCATIONS

A. Surge Protective Device:

Protection Circuits: Field-replaceable modular or non-modular.

Surge Current Rating: Not less than 120 kA per mode/240 kA per phase.

Repetitive Surge Current Capacity: Not less than 5,000 impulses.

UL 1449 Nominal Discharge Current (I-n): 20 kA.

UL 1449 Short Circuit Current Rating (SCCR): Not less than 200 KA.

EMI/RFI Filtering: Provide EMI/RFI filter to attenuate electrical noisefli s complying
with UL 1283 for Type 2 SPDs (UL 1283 listing not available for T, e Ds).

a. Noise Attenuation: Not less than 40 dB at 100 kHz using f -220 insertion loss

ok wn=

test method.
7. Diagnostics:

a. Protection Status Monitoring: Provide indicator | report the protection status
for each phase.
I

b. Alarm Notification: Provide indicator light and
Provide button to manually silence audibl %

c. Remote Status Monitoring: Provide Fo type contacts (normally open and
normally closed) for remote annunC|at|on status.

d. Surge Counter: Provide surge ev unter with manual reset button, surge count

retention upon power loss, and i CD display that indicates quantity of surge
events.

8. Provide surge rated integral di
circuit breaker or fused swit@
PART 3 EXECUTION
3.01 EXAMINATION \

A. Verify that field measur are as indicated.

e alarm to report alarm condition.

t switch for SPDs not connected to a dedicated

B. Verify that the sery€€)voltage and configuration marked on the SPD are consistent with the
service voltage onfiguration at the location to be installed.

C. Verify systep ding and bonding is in accordance with Section 26 05 26, including bonding
of neutral @hdy,gMlind for service entrance and separately derived systems where applicable.
Do notgneM§ize SPD until deficiencies have been corrected.

D. Veri t conditions are satisfactory for installation prior to starting work.
3.02 INST TION
rm work in accordance with NECA 1 (general workmanship).

B. o not energize SPD until bonding of neutral and ground for service entrance and separately
derived systems is complete in accordance with Section 26 05 26 where applicable. Replace
SPDs damaged by improper or missing neutral-ground bond.

C. Disconnect SPD prior to performing any high potential testing. Replace SPDs damaged by
performing high potential testing with SPD connected.

3.03 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements, for additional requirements.
B. Inspect and test in accordance with NETA ATS, except Section 4.
C. Perform inspections and tests listed in NETA ATS Section 7.19.1.
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D. Procure services of a qualified manufacturer's representative to observe installation and assist
in inspection, testing, and adjusting. Include manufacturer's reports with field quality control
submittals.

3.04 CLEANING
A. Repair scratched or marred exterior surfaces to match original factory finish.
END OF SECTION
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