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ADVERTISEMENT FOR BIDS 001150-1

SECTION 001150
ADVERTISEMENT FOR BIDS

  BRANDYWINE HIGH SCHOOL-CONTRACT NO BSD17009-CHILLER

RECEIPT OF BIDS
Sealed bids for Brandywine High School Chiller Replacement, will be received by the
Brandywine School District in the Gym Lobby of Brandywine High School, 1400 Foulk
Road Wilmington DE 19803 until 2:00PM local time on Thursday, April 20, 2017, at
which time they will be publicly opened and read aloud.  Bidder bears the risk of late
delivery.  Any bids received after the stated time will be returned unopened.
Sealed bids shall be addressed to [Carol Riddle] .  The outer envelope should clearly
indicate: "SEALED BID - DO NOT OPEN."

SCOPE AND SCHEDULE
Project involves  demolition of existing chiller and installation of new chiller
Attention is called to construction schedule as detailed in the Bid Documents.

MANDATORY PRE-BID
A MANDATORY Pre-Bid Meeting will be held at 2:00 PM on Wednesday March 22,
2017, in the Gym Lobby at the Brandywine High School for the purpose of establishing
the listing of subcontractors and to answer questions.  ATTENDANCE OF THIS
MEETING IS A PREREQUISITE FOR BIDDING ON THIS CONTRACT. 
Representatives of each party to any Joint Venture must attend this meeting.  

BID DOCUMENTS
Contract documents may viewed and downloaded at ABHA's FTP site on or after March
20 2017. Bidders may request username and password by contacting the office of ABHA
Architects at 302-658-6426 and providing company name, contact name, email address,
phone number and mailing address.  Bid Documents may be examined at the offices of 
ABHA Architects, 1621 N. Lincoln St Wilmington DE 19806, or at the State of Delaware
Online Bid Solicitation Directory at http://bids.delaware.gov.   Email questions to Carl
Krienen at ckrienen@abha.com

BID SECURITY
Each bid must be accompanied by a bid security equivalent to ten percent (10%) of the bid
amount and all additive alternates.  The successful bidder must post a performance bond
and payment bond in a sum equal to 100 percent (100%) of the contract price upon
execution of the contract.
The Owner reserves the right to reject any or all bids and to waive any informalities
therein.  The Owner may extend the time and place for the opening of the bids from that
described in the advertisement, with not less than two calendar days notice by facsimile
machine or other electronic means to those bidders who have requested access to the
ABHA FTP site.
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001150-2 ADVERTISEMENT FOR BIDS

Pursuant to the Office of Management and Budget (OMB) “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 implement a Mandatory Drug Testing
Program. The regulation can be downloaded from the following website:

http://regulations.delaware.gov/AdminCode/title19/4000/4100/index.shtml#TopOfPa
ge <http://regulations.delaware.gov/AdminCode/title19/4000/4100/index.shtml>

END OF SECTION
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SECTION 002110
INSTRUCTIONS TO BIDDERS

TABLE OF ARTICLES
1.01 ARTICLE 1:GENERAL

A. DEFINITIONS
1. Whenever the following terms are used, their intent and meaning shall be interpreted

as  follows:
STATE:  The State of Delaware.
AGENCY:  Contracting State Agency as noted on cover sheet.
DESIGNATED OFFICIAL:  The agent authorized to act for the Agency.
ARCHITECT:

ABHA Architects
1621 N Lincoln St
Wilmington, DE  19806

BIDDING DOCUMENTS:  Bidding Documents include the Bidding Requirements
and the proposed Contract Documents.  The Bidding Requirements consist of the
Advertisement for Bid, Invitation to Bid, Instructions to Bidders, Supplementary
Instructions to Bidders (if any), General Conditions, Supplementary General
Conditions, General Requirements, Special Provisions (if any), the Bid Form
(including the Non-collusion Statement), and other sample bidding and contract
forms.  The proposed Contract Documents consist of the form of Agreement between
the Owner and Contractor, as well as the Drawings, Specifications (Project Manual)
and all Addenda issued prior to execution of the Contract.
CONTRACT DOCUMENTS:  The Contract Documents consist of the, Instructions
to Bidders, Supplementary Instructions to Bidders (if any), General Conditions,
Supplementary General Conditions, General Requirements, Special Provisions (if
any), the form of agreement between the Owner and the Contractor, Drawings (if
any), Specifications (Project Manual), and all addenda.
AGREEMENT:  The form of the Agreement shall be AIA Document A101, Standard
Form of Agreement between Owner and Contractor where the basis of payment is a
STIPULATED SUM.  In the case of conflict between the instructions contained
therein and the General Requirements herein, these General Requirements shall
prevail.
GENERAL REQUIREMENTS (or CONDITIONS):  General Requirements (or
conditions) are instructions pertaining to the Bidding Documents and to contracts in
general.  They contain, in summary, requirements of laws of the State; policies of the
Agency and instructions to bidders.
SPECIAL PROVISIONS:  Special Provisions are specific conditions or requirements
peculiar to the bidding documents and to the contract under consideration and are
supplemental to the General Requirements.  Should the Special Provisions conflict
with the General Requirements, 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.
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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.
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.
BID:  A complete and properly executed proposal to do the Work for the sums
stipulated therein, submitted in accordance with the Bidding Documents.
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).
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.
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 Work as
described in the Bidding Documents.
SURETY:  The corporate body which is bound with and for the Contract, or which is
liable, and which engages to be responsible for the Contractor's payments of all debts
pertaining to and for his acceptable performance of the Work for which he has
contracted.
BIDDER'S DEPOSIT:  The security designated in the Bid to be furnished by the
Bidder as a guaranty of good faith to enter into a contract with the Agency if the
Work to be performed or the material or equipment to be furnished is awarded to
him.
CONTRACT:  The written agreement covering the furnishing and delivery of
material or work to be performed.
CONTRACTOR:  Any individual, firm or corporation with whom a contract is made
by the Agency.
SUBCONTRACTOR:  An individual, partnership or corporation which has a direct
contract with a contractor to furnish labor and materials at the job site, or to perform
construction labor and furnish material in connection with such labor at the job site.
CONTRACT BOND:  The approved form of security furnished by the contractor and
his surety as a guaranty of good faith on the part of the contractor to execute the
work in accordance with the terms of the contract.

1.02 ARTICLE 2:BIDDER'S REPRESENTATIONS
A. PRE-BID MEETING

1. 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. By submitting a Bid, the Bidder represents that:
3. The Bidder has read and understands the Bidding Documents and that the Bid is

made in accordance therewith.
4. 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 his personal
observations with the requirements of the proposed Contract Documents.
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5. The Bid is based upon the materials, equipment, and systems required by the Bidding
Documents without exception.

B. JOINT VENTURE REQUIREMENTS
1. For Public Works Contracts, each Joint Venturer shall be qualified and capable to

complete the Work with their own forces.
2. Included with the Bid submission, and as a requirement to bid, a copy of the

executed Joint Venture Agreement shall be submitted and signed by all Joint
Venturers involved.

3. All required Bid Bonds, Performance Bonds, Material and Labor Payment Bonds
must be executed by both Joint Venturers and be placed in both of their names.

4. All required insurance certificates shall name both Joint Venturers.
5. Both Joint Venturers shall sign the Bid Form and shall submit a copy of a valid

Delaware Business License with their Bid.
6. Both Joint Venturers shall include their Federal E.I. Number with the Bid.
7. In the event of a mandatory Pre-bid Meeting, each Joint Venturer shall have a

representative in attendance.
8. Due to exceptional circumstances and for good cause shown, one or more of these

provisions may be waived at the discretion of the State.
C. ASSIGNMENT OF ANTITRUST CLAIMS

1. As consideration for the award and execution by the Owner of this contract, the
Contractor hereby grants, conveys, sells, assigns and transfers to the State of
Delaware all of its right, title and interests in and to all known or unknown causes of
action it presently has or may now or hereafter acquire under the antitrust laws of the
United States and the State of Delaware, relating to the particular goods or services
purchased or acquired by the Owner pursuant to this contract.

1.03 ARTICLE 3:BIDDING DOCUMENTS
A. COPIES OF BID DOCUMENTS

1. Refer to Advertisement (or Invitation) for Bids for information concerning locations
where Bidding Documents may be seen or obtained and under what conditions.

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. Any errors, inconsistencies or omissions discovered shall be reported to the Architect
immediately.

4. 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.

B. INTERPRETATION OR CORRECTION OF BIDDING DOCUMENTS
1. 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.

2. Bidders or Sub-bidders requiring clarification or interpretation of the Bidding
Documents shall make a written request to the Architect at least seven days prior to
the date for receipt of Bids.  Interpretations, corrections and changes to the Bidding 



BHS Chiller Replacement Brandywine School Dsitrict
Project No. 1629 BSD17009-CHILLER

002110-4 INSTRUCTIONS TO BIDDERS

Documents will be made by written Addendum.  Interpretations, corrections, or changes
to the Bidding Documents made in any other manner shall not be binding.

3. The apparent silence of the specifications as to any detail, or the apparent omission
from it of detailed description concerning any point, shall be regarded as meaning
that only the best commercial practice is to prevail and only material and
workmanship of the first quality are to be used.  Proof of specification compliance
will be the responsibility of the Bidder.

4. Unless otherwise provided in the Contract Documents, the Contractor shall provide
and pay for all permits, labor, materials, equipment, tools, construction equipment
and machinery, water, heat, utilities, transportation, and other facilities and services
necessary for the proper execution and completion of the Work.

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

C. SUBSTITUTIONS
1. The materials, products and equipment described in the Bidding Documents establish

a standard of quality, required function, dimension, and appearance to be met by any
proposed substitution.  The specification of a particular manufacturer or model
number is not intended to be proprietary in any way.  Substitutions of products for
those named will be considered, providing that the Bidder certifies that the function,
quality, and performance characteristics of the material offered is equal or superior
to that specified.  It shall be the Bidder's responsibility to assure that the proposed
substitution will not affect the intent of the design, and to make any installation
modifications required to accommodate the substitution.

2. 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.

3. 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.

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

5. Bidders shall conform to requirements in Section 01600 MATERIAL AND
EQUIPMENT.

D. ADDENDA
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.
2. Copies of Addenda will be made available for inspection wherever Bidding

Documents are on file for that purpose.
3. No Addenda will be issued later than 4 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.

4. Each bidder shall ascertain prior to submitting his Bid that they have received all
Addenda issued, and shall acknowledge their receipt in their Bid in the appropriate 
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space.  Not acknowledging an issued Addenda could be grounds for determining a bid to
be non-responsive.

1.04 ARTICLE 4:BIDDING PROCEDURES
A. PREPARATION OF BIDS

1. Submit the bids on the Bid Forms included with the Bidding Documents.
2. Submit the original Bid Form for each bid.  Bid Forms may be removed from the

project manual for this purpose.
3. Execute all blanks on the Bid Form in a non-erasable medium (typewriter or

manually in ink).
4. Where so indicated by the makeup on the Bid Form, express sums in both words and

figures, in case of discrepancy between the two, the written amount shall govern.
5. Interlineations, alterations or erasures must be initialed by the signer of the Bid.
6. BID ALL REQUESTED ALTERNATES AND UNIT PRICES, IF ANY.  If there is

no change in the Base Bid for an Alternate, enter “No Change”.  The Contractor is
responsible for verifying that they have received all addenda issued during the
bidding period.  Work required by Addenda shall automatically become part of the
Contract.

7. Make no additional stipulations on the Bid Form and do not qualify the Bid in any
other manner.

8. Each copy of the Bid shall include the legal name of the Bidder and a statement
whether the Bidder 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.

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

10. 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.

11. Each bidder shall include in their bid a copy of a valid Delaware Business License.
12. Each bidder shall include signed Affidavit(s) for the Bidder and each listed

Subcontractor 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.

B. BID SECURITY
1. 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, or a
security of the bidder assigned to the agency, for a sum equal to at least 10% of the
bid plus all add alternates, or in lieu of the bid bond a security deposit in the form of



a certified check, bank treasurer’s check, cashier’s check, money order, or other prior

approved secured deposit assigned to the State.  The bid bond need not be for a specific
sum, but may be stated to be for a sum equal to 10% of the bid plus all add alternates
to which it relates and not to exceed a certain stated sum, if said sum is equal to at
least 10% of the bid.  The Bid Bond form used shall be the standard OMB form
(attached).

2. The Agency has the right to retain the bid security of Bidders to whom an award is
being considered until either a formal contract has been executed and bonds have
been furnished or the specified time has elapsed so the Bids may be withdrawn or all
Bids have been rejected.

3. In the event of any successful Bidder refusing or neglecting to execute a formal
contract and bond within 20 days of the awarding of the contract, the bid bond or
security deposited by the successful bidder shall be forfeited.

C. SUBCONTRACTOR LIST
1. As required by Delaware Code, Title 29, section 6962(d)(10)b, each Bidder shall

submit with their Bid a completed List of Sub-Contractors included with the Bid
Form.  NAME ONLY ONE SUBCONTRACTOR FOR EACH TRADE.  A Bid will
be considered non-responsive unless the completed list is included.

2. Provide the Name and Address for each listed subcontractor.  Addresses by City,
Town or Locality, plus State, will be acceptable.

3. 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.

D. EQUALITY OF EMPLOYMENT OPPORTUNITY ON PUBLIC WORKS
1. During the performance of this contract, the contractor agrees as follows:

a. 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 affirmative action to ensure
the 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 advertising; layoff or termination; rates of pay or other forms of
compensation; and selection for training, including apprenticeship.  The
Contractor agrees to post in conspicuous places available to employees and
applicants for employment notices to be provided by the contracting agency
setting forth this nondiscrimination clause.

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.

E. PREVAILING WAGE REQUIREMENT
1. Wage Provisions: For renovation and new construction projects whose costs exceed

the thresholds contained in Delaware Code, Title 29, Section 6960, the minimum 
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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

2. The employer shall pay all mechanics and labors employed directly upon the site of
work, 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.

3. The scale of the wages to be paid shall be posted by the employer in a prominent and
easily accessible place at the site of the work.

4. Every contract based upon these specifications shall contain a stipulation that sworn
payroll information, as required by the Department of Labor, be furnished weekly. 
The Department of Labor shall keep and maintain the sworn payroll information for
a period of 6 months from the last day of the work week covered by the payroll.

5. Wage Rates applicable to this project are attached after this section.
F. SUBMISSION OF BIDS

1. Enclose the Bid, the Bid Security, and any other documents required to be submitted
with the Bid in a sealed opaque envelope.  Address the envelope to the party
receiving the Bids.  Identify with the project name, project number, and the Bidder's
name and address.  If the Bid is sent by mail, enclose the sealed envelope in a
separate mailing envelope with the notation "BID ENCLOSED" on the face thereof. 
The State is not responsible for the opening of bids prior to bid opening date and
time that are not properly marked.

2. Deposit Bids at the designated location prior to the time and date for receipt of bids
indicated in the Advertisement for Bids.  Bids received after the time and date for
receipt of bids will be marked “LATE BID” and returned.

3. Bidder assumes full responsibility for timely delivery at location designated for
receipt of bids.

4. Oral, telephonic or telegraphic bids are invalid and will not receive consideration.
5. Withdrawn 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.

G. MODIFICATION OR WITHDRAW OF BIDS
1. 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.

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

3. 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.
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1.05 ARTICLE 5:CONSIDERATION OF BIDS
A. OPENING/REJECTION OF BIDS

1. 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.

2. The Agency shall have the right to reject any and all Bids.  A Bid not accompanied
by a required Bid Security or by other data required by the Bidding Documents, or a
Bid which is in any way incomplete or irregular is subject to rejection.

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

B. COMPARISON OF BIDS
1. After the Bids have been opened and read, the bid prices will be compared and the

result of such comparisons will be made available to the public.  Comparisons of the
Bids may be based on the Base Bid plus desired Alternates.  The Agency shall have
the right to accept Alternates in any order or combination.

2. The Agency reserves the right to waive technicalities, to reject any or all Bids, or any
portion thereof, to advertise for new Bids, to proceed to do the Work otherwise, or to
abandon the Work, if in the judgment of the Agency or its agent(s), it is in the best
interest of the State.

3. An increase or decrease in the quantity for any item is not sufficient grounds for an
increase or decrease in the Unit Price.

4. The prices quoted are to be those for which the material will be furnished F.O.B. Job
Site and include all charges that may be imposed during the period of the Contract.

5. No qualifying letter or statements in or attached to the Bid, or separate discounts will
be considered in determining the low Bid except as may be otherwise herein noted. 
Cash or separate discounts should be computed and incorporated into Unit Bid
Price(s).

C. DISQUALIFICATION OF BIDDERS
1. An agency shall determine that each Bidder on any Public Works Contract is

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

2. 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 
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copy of the determination shall be sent to the affected Bidder within five (5) working days
of said determination.

3. In addition, any one or more of the following causes may be considered as sufficient
for the disqualification of a Bidder and the rejection of their Bid or Bids.
a. More than one Bid for the same Contract from an individual, firm or corporation

under the same or different names.
b. Evidence of collusion among Bidders.
c. Unsatisfactory performance record as evidenced by past experience.
d. If the Unit Prices are obviously unbalanced either in excess or below reasonable

cost analysis values.
e. If there are any unauthorized additions, interlineation, conditional or alternate

bids or irregularities of any kind which may tend to make the Bid incomplete,
indefinite or ambiguous as to its meaning.

f. If the Bid is not accompanied by the required Bid Security and other data
required by the Bidding Documents.

g. If any exceptions or qualifications of the Bid are noted on the Bid Form.
D. ACCEPTANCE OF BID AND AWARD OF CONTRACT

1. A formal Contract shall be executed with the successful Bidder within twenty (20)
calendar days after the award of the Contract.

2. Per Section 6962(d)(13) a., Title 29, Delaware Code, “The contracting agency shall
award any 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.”

3. 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.

4. 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.

5. 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
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 one year after the date of substantial completion.

6. If the successful Bidder fails to execute the required Contract, Bond, and all required
information as aforesaid, within twenty (20) calendar days after the date of official
Notice of the Award of the Contract, their Bid guaranty shall immediately be taken
and become the property of the State for the benefit of the Agency as liquidated
damages, and not as a forfeiture or as a penalty.  Award will then be made to the next
lowest qualified Bidder of the Work or readvertised, as the Agency may decide.
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7. Each bidder shall supply with its bid its taxpayer identification number (i.e., federal
employer identification number or social security number) and a copy of its
Delaware business license, and should the vendor be awarded a contract, such
vendor 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 contractors that
will perform work for such public works contract.  However, if a subcontractor or
independent contractor is hired or contracted more than 20 days after the Bidder
entered the public works contract the Delaware Business license of such
subcontractor or independent contractor shall be provided to the agency within 10
days of being contracted or hired.

8. The Bid Security shall be returned to the successful Bidder upon the execution of the
formal contract.  The Bid Securities of unsuccessful bidders shall be returned within
thirty (30) calendar days after the opening of the Bids.

1.06 ARTICLE 6:  POST-BID INFORMATION
A. CONTRACTOR’S QUALIFICATION STATEMENT

1. Bidders to whom award of a Contract is under consideration shall, if requested by 
the Agency, submit a properly executed AIA Document A305, Contractor’s
Qualification Statement, unless such a statement has been previously required and
submitted.

B. BUSINESS DESIGNATION FORM
1. Successful bidder shall be required to accurately complete an Office of Management

and Budget Business Designation Form for Subcontractors.
1.07 ARTICLE 7:  PERFORMANCE BOND AND PAYMENT BOND

A. BOND REQUIREMENTS
1. The cost of furnishing the required Bonds, that are stipulated in the Bidding

Documents, shall be included in the Bid.
2. 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.
3. The Performance and Payment Bond forms used shall be the standard OMB forms

(attached).
B. TIME OF DELIVERY AND FORM OF BONDS

1. The bonds shall be dated on or after the date of the Contract.
2. 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.
1.08 ARTICLE 8:  FORM OF AGREEMENT BETWEEN AGENCY AND CONTRACTOR

A. Unless otherwise required in the Bidding Documents, the Agreement for the Work will be
written on AIA Document A101, Standard Form of Agreement Between Owner and
Contractor Where the Basis of Payment is a Stipulated Sum.

END OF INSTRUCTIONS TO BIDDERS
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SECTION 004113
BID FORM

 BRANDYWINE HIGH SCHOOL-CONTRACT NO BSD17009-CHILLER

FOR BIDS DUE:  _______________________________________________

TO: BRANDYWINE SCHOOL
DISTRICT

FOR: BRANDYWINE HIGH SCHOOL

1311 BRANDYWINE BLVD. 1400 FOULK ROAD
WILMINGTON, DE.  19809 WILMINGTON, DE. 19803

FOR CONTRACT:   BSD17009-CHILLER
NAME OF BIDDER:   _______________________________________________________
DELAWARE BUSINESS LICENSE NO.: _______________________________________

(A copy of Bidder’s Delaware Business License must be attached to this form.)
TAXPAYER ID NO.:   ______________________________________________________
(OTHER LICENSE NOS.): ___________________________________________________
PHONE NO.:  (          )  __________________ FAX NO.: (         )___________________
EMAIL ADDRESS:  ________________________________

The undersigned, representing that he has read and understands the Bidding Documents,
including the complete Project Manual and the Drawings as listed in the Table of
Contents, all dated __________, 2017, and that this bid is made in accordance therewith,
that he has visited the site and has familiarized himself with the local conditions under
which the Work is to be performed, and that his bid is based upon the materials, systems
and equipment described in the Bidding Documents without exception, hereby proposes
and agrees to provide all labor, materials, plant, equipment, supplies, transport and other
facilities required to execute the work described by the aforesaid documents for the lump
sum itemized  below:

BASE BID:
____________________________________________________________
(expressed  in  words)

($ ____________________________________________________)
(expressed  in figures)
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BID FORM
  SIGNATURE FORM

I / We acknowledge Addendas Numbered _________________________ and the price(s)
submitted include any cost / schedule impact they may have.
This bid shall remain valid and cannot be withdrawn for 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 this bid.
Should I/We be awarded this contract, I/We pledge to achieve substantial completion of
all the work within __________ calendar days of the Notice to Proceed.
The undersigned represents and warrants that he has complied and shall comply with all
requirements of local, state, and national laws; that no legal requirement has been or shall
be violated in making or accepting this bid, 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, directly or
indirectly, entered into any agreement, participated in any collusion, or otherwise taken
action in restraint of free competitive bidding.
Upon receipt of written notice of the acceptance of this Bid, the Bidder shall, within
twenty (20) calendar days, execute the agreement in the required form and deliver the
Contract Bonds, and Insurance Certificates, required by the Contract Documents.
I am / We are an Individual / a Partnership / a Corporation
By:  ____________________________________  Trading as: ________________
(Individual's / General Partner's / Corporate Name)
___________________________________________________

(State of Corporation)
Business Address:  _______________________________________________

________________________________________________
Witness:  ___________________________     By: ____________________________

(Authorized Signature )
( SEAL)                                                                    ____________________________

(Title)

      Date: ____________________________
Attachments:

Sub-Contractor List.
Non-Collusion Statement.
Affidavit(s) of Employee Drug Testing Program
Bid Security.



Brandywine School District BHS Chiller Replacement
BSD17009-CHILLER Project No. 1629

BID FORM 004113-3

BID FORM
SUBCONTRACTOR LIST

In accordance with Title 29, Chapter 6962 (d)(10)b Delaware Code, the following
sub-contractor listing must accompany the bid submittal. The name and address of the
sub-contractor must be listed for each category where the bidder intends to use a
sub-contractor to perform that category of work. In order to provide full disclosure and
acceptance of the bid by the Owner, it is required that bidders list themselves as being the
sub-contractor for all categories where he/she is qualified and intends to perform such
work.  This form must be filled out completely with no additions or deletions.  Note that
all subcontractors listed below must have a signed Affidavit of Employee Drug Testing
Program included with this bid.

SUBCONTRACTOR
CATEGORY

SUBCONTRACTOR ADDRESS 
(City & State)

SUBCONTRACTOR
Taxpayer ID # or DE
Business License # 

Mechanical

Electrical

Plumbing
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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 proposal submitted this date.
All the terms and conditions of this Contract have been thoroughly examined and are
understood.

NAME OF BIDDER: ____________________________________________

AUTHORIZED REPRESENTATIVE
(TYPED): _____________________________________________

AUTHORIZED REPRESENTATIVE
(SIGNATURE): _____________________________________________

TITLE: _____________________________________________

ADDRESS OF BIDDER: ____________________________________
____________________________________
____________________________________

PHONE NUMBER: ____________________________________

Sworn to and Subscribed before me this ________day of _________________,  20__

My Commission expires :_____________ NOTARY PUBLIC _______________

THIS PAGE MUST BE SIGNED AND NOTARIZED FOR YOUR BID TO BE
CONSIDERED.
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BID FORM
  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 Mandatory Drug Testing Program for our employees on the jobsite that
complies with this regulation:

CONTRACTOR/SUBCONTRACTOR
NAME:  _________________________________________________

CONTRACTOR/SUBCONTRACTOR
ADDRESS: ____________________________________

____________________________________
____________________________________

AUTHORIZED REPRESENTATIVE
(TYPED): _____________________________________________

AUTHORIZED REPRESENTATIVE
(SIGNATURE): _____________________________________________

Sworn to and Subscribed before me this ________day of _________________,  20__

My Commission expires :_____________ NOTARY PUBLIC _______________

END OF DOCUMENT

END OF SECTION
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SECTION 005000
CONTRACTING FORMS AND SUPPLEMENTS

PART 1  GENERAL
1.01 LICENSES

A. Contractor is responsible for obtaining a valid license to use all copyrighted documents
specified but not included in the Project Manual.

1.02 AGREEMENT AND CONDITIONS OF THE CONTRACT
A. See Section 007200 - General Conditions for the General Conditions.
B. See Section 007300 - Supplementary Conditions for the Supplementary Conditions.
C. The Agreement form is AIA A101.
D. The General Conditions are based on AIA A201.

1.03 FORMS
A. Use the following forms for the specified purposes unless otherwise indicated elsewhere

in the Contract Documents.
B. Bond Forms:

1. Performance and Payment Bond Form: Conform to those approved by the State of
Delaware Office of Management and Budget.

C. Post-Award Certificates and Other Forms:
1. Application for Payment Forms:  AIA G702 with AIA G703 (for Contractors).

D. Clarification and Modification Forms:
1. Change Order Form:  AIA G701.

E. Closeout Forms:
1. Certificate of Substantial Completion Form:  AIA G704.
2. Affidavit of Payment of Debts and Claims Form:  AIA G706.
3. Affidavit of Release of Liens Form:  AIA G706a.
4. Consent of Surety to Final Payment Form:  AIA G707.

1.04 REFERENCE STANDARDS
A. AIA A101 - Standard Form of Agreement Between Owner and Contractor where the basis

of Payment is a Stipulated Sum; 2007.
B. AIA A201 - General Conditions of the Contract for Construction; 2007.
C. AIA G701 - Change Order; 2001.
D. AIA G702 - Application and Certificate for Payment; 1992.
E. AIA G703 - Continuation Sheet; 1992.
F. AIA G704 - Certificate of Substantial Completion; 2000.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 007310
SUPPLEMENTARY GENERAL CONDITIONS A201-2007

THE FOLLOWING SUPPLEMENTS MODIFY THE AIA DOCUMENT A201-2007,
GENERAL CONDITIONS OF THE CONTRACT FOR CONSTRUCTION.  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.

ARTICLE 1:  GENERAL PROVISIONS
1.1 BASIC DEFINITIONS
1.1.1 THE CONTRACT DOCUMENTS

Delete the last sentence 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 the Award
Letter."

Add the following Paragraph:
1.1.2 In the event of conflict or discrepancies among the Contract Documents, the
Documents prepared by the State of Delaware, Division of Facilities Management
shall take precedence over all other documents.

1.2 CORRELATION AND INTENT OF THE CONTRACT DOCUMENTS
Add the following Paragraphs:

1.2.4  In the case of an inconsistency between the Drawings and the Specifications,
or within either document not clarified by addendum, the better quality or greater
quantity of work shall be provided in accordance with the Architect's interpretation.
1.2.5  The word “PROVIDE” as used in the Contract Documents shall mean
“FURNISH 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.

1.5 OWNERSHIP AND USE OF DRAWINGS, SPECIFICATIONS AND OTHER
INSTRUMENTS OF SERVICE

Delete Paragraph 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 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 
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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 involved, the Owner will remove from such documents all identification of the
original Architect, including name, address and professional seal or stamp."

Delete Paragraph 1.5.2 in its entirety.
ARTICLE 2:  OWNER

2.2 INFORMATION AND SERVICES REQUIRED OF THE OWNER
To Subparagraph 2.2.3 - Add the following sentence:

"The Contractor, at their expense shall bear the costs to accurately identify the
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."

Delete Subparagraph 2.2.5 in its entirety and substitute the following:
2.2.5  The Contractor shall be furnished free of charge up to five (5) sets of the
Drawings and Project Manuals.  Additional sets will be furnished at the cost of
reproduction, postage and handling.

ARTICLE 3:  CONTRACTOR
3.2 REVIEW OF CONTRACT DOCUMENTS AND FIELD CONDITIONS BY
CONTRACTOR

Amend Paragraph 3.2.2 to state that any errors, inconsistencies or omissions discovered
shall be reported to the Architect and Owner immediately.
Delete the third sentence in Paragraph 3.2.4.

3.3 SUPERVISION AND CONSTRUCTION PROCEDURES
Add the following Paragraphs:

3.3.2.1  The Contractor shall immediately remove from the Work, whenever
requested to do so by the Owner, any person who is considered by the Owner or
Architect to be incompetent or disposed to be so disorderly, or who for any reason is
not satisfactory to the Owner, and that person shall not again be employed on the
Work without the consent of the Owner or the Architect.
3.3.4  The Contractor must provide suitable storage facilities at the Site for the
proper protection and safe storage of their materials.  Consult the Owner and the
Architect before storing any materials.
3.3.5  When any room is used as a shop, storeroom, office, etc., by the Contractor or
Subcontractor(s) during the construction of the Work, the Contractor making use of
these areas will be held responsible for any repairs, patching or cleaning arising from
such use.

3.4 LABOR AND MATERIALS
Add the Following Paragraphs:

3.4.4  Before starting the Work, each Contractor shall carefully examine all
preparatory Work that has been executed to receive their Work.  Check carefully, by
whatever means are required, to insure that its Work and adjacent, related Work, will
finish to proper contours, planes and levels.  Promptly notify the General 
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Contractor/Construction Manager 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.
3.4.5  Under no circumstances shall the Contractor's Work proceed prior to
preparatory 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.

3.5 WARRANTY
Add the following Paragraphs:

3.5.1  The Contractor will guarantee all materials and workmanship against original
defects, except injury from proper and usual wear when used for the purpose
intended, for two years after Acceptance by the Owner, and will maintain all items in
perfect condition during the period of guarantee.
3.5.2  Defects appearing during the period of guarantee 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 guarantee will have elapsed.
3.5.3  In addition to the General Guarantee there are other guarantees required for
certain items for different periods of time than the two years as above, and are
particularly so stated in that part of the specifications referring to same.  The said
guarantees will commence at the same time as the General Guarantee.
3.5.4  If the Contractor fails to remedy any failure, defect or damage within a
reasonable time after receipt of notice, the Owner will have the right to replace,
repair, or otherwise remedy the failure, defect or damage at the Contractor's expense.

3.11 DOCUMENTS AND SAMPLES AT THE SITE
Add the following Paragraphs:

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
reproducible 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  The Contractor shall provide two (2) prints of the as-built conditions, along
with the reproducible drawings themselves, to the Owner and one (1) set to the
Architect.  In addition, attach one complete set to each of the Operating and
Maintenance Instructions/Manuals.

3.17  ROYALTIES, PATENTS AND COPYRIGHTS
In the second sentence of the paragraph, insert "indemnify and" between “shall” and
“hold”.

ARTICLE 4:  ADMINISTRATION OF THE CONTRACT
4.2 ADMINISTRATION OF THE CONTRACT

Delete the first sentence of Paragraph 4.2.7 and replace with the following:
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The Architect will review and approve or take other appropriate action upon the
Contractor's submittals such as Shop Drawings, Product Data and Samples for the
purpose of checking for conformance with the Contract Documents.

Delete the second sentence of Paragraph 4.2.7 and replace with the following:
The Architect's action will be taken with such reasonable promptness as to cause no
delay in the Work in the activities of the Owner, Contractor or separate Contractors,
while allowing sufficient time in the Owner's professional judgment to permit
adequate review.

Add the following Subparagraph:
4.2.10.1  There will be no full-time project representative provided by the Owner or
Architect on this project.

Add the following to the end of Paragraph 4.2.13:
“and in compliance with all local requirements.”

ARTICLE 5:  SUBCONTRACTORS
5.2 AWARD OF SUBCONTRACTS AND OTHER CONTRACTS FOR PORTIONS OF
THE WORK

Delete Paragraph 5.2.3 in its entirety and replace with the following:
5.2.3  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.

ARTICLE 6:  CONSTRUCTION BY OWNER OR BY SEPARATE CONTRACTORS
6.1 OWNER'S RIGHT TO PERFORM CONSTRUCTION AND TO AWARD
SEPARATE CONTRACTS

Delete Paragraph 6.1.4 in its entirety.
6.2 MUTUAL RESPONSIBILITY

6.2.3  In the second sentence, strike the word “shall” and insert the word “may”.
ARTICLE 7:  CHANGES IN THE WORK

(SEE ARTICLE 7: CHANGES IN WORK IN THE GENERAL REQUIREMENTS)
ARTICLE 8:  TIME

8.2 PROGRESS AND COMPLETION
Add the following Paragraphs:

8.2.1.1  Refer to Specification Section SUMMARY OF WORK for Contract time
requirements.
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.

8.3 DELAYS AND EXTENSION OF TIME
8.3.1Strike “arbitration” and insert “remedies at law or in equity”.

Add the following Paragraph:
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 
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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 adjustment of
time or price based upon said cause.
Delete Paragraph 8.3.3 in its entirety and replace with the following:
8.3.3  Except in the case of a suspension of the Work directed by the Owner, an
extension of time under the provisions of Paragraph 8.3.1 shall be the Contractor's
sole remedy in the progress of the Work and there shall be no payment or
compensation to the Contractor for any expense or damage resulting from the delay.
Add the following Paragraph:
8.3.4  By permitting the Contractor to work after the expired time for completion of
the project, the Owner does not waive their rights under the Contract.

ARTICLE 9:  PAYMENTS AND COMPLETION
9.2 SCHEDULE OF VALUES

Add the following Paragraphs:
9.2.1 The Schedule of Values shall be submitted using AIA Document G702,
Continuation Sheet to G703.
9.2.2  The Schedule of Values is to include a line item for Project Closeout
Document Submittal.  The value of this item is to be no less than 1% of the initial
contract amount.

9.3 APPLICATIONS FOR PAYMENT
Add the following Paragraph:

9.3.1.3  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.

Add the following Paragraphs:
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 Schedule will be
just cause for rejection of Application for Payment.

9.5 DECISIONS TO WITHHOLD CERTIFICATION
Add the following to 9.5.1:

.8failure to provide a current Progress Schedule;

.9a lien or attachment is filed;

.10failure to comply with mandatory requirements for maintaining Record
Documents.

9.6 PROGRESS PAYMENTS
Delete Paragraph 9.6.1 in its entirety and replace with the following:

9.6.1  After the Architect has approved and issued a Certificate for Payment,
payment shall be made by the Owner within 30 days after Owner's receipt of the
Certificate for Payment.

9.7 FAILURE OF PAYMENT
F.In first sentence, strike “seven” and insert “thirty (30)”.
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Also strike “binding dispute resolution” and insert “remedies at law or in equity”.
9.8 SUBSTANTIAL COMPLETION

To Subparagraph 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."
9.8.5  In the second sentence, strike “shall” and insert “may”.

ARTICLE 10:  PROTECTION OF PERSONS AND PROPERTY
10.1 SAFETY PRECAUTIONS AND PROGRAMS

Add the following Paragraphs:
10.1.1  Each Contractor shall develop a safety program in accordance with the
Occupational Safety and Health Act of 1970.  A copy of said plan shall be furnished
to the Owner and Architect prior to the commencement of that Contractor's Work.
10.1.2  Each Contractor shall appoint a Safety Representative.  Safety
Representatives shall be someone who is on site on a full time basis.  If deemed
necessary by the Owner or Architect, Contractor Safety meetings will be scheduled. 
The attendance of all Safety Representatives will be required.  Minutes will be
recorded of said meetings by the Contractor and will be distributed to all parties as
well as posted in all job offices/trailers etc.

10.2 SAFETY OF PERSONS AND PROPERTY
Add the following Paragraph:

10.2.4.1  As 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 those products.  Any chemical product should be considered
hazardous if it has a caution 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.

10.3 HAZARDOUS MATERIALS
Delete Paragraph 10.3.3 in its entirety.
Delete Paragraphs 10.3.6 in its entirety.

ARTICLE 11:  INSURANCE AND BONDS
11.1 CONTRACTOR'S LIABILITY INSURANCE

11.1.4  Strike “the Owner” immediately following “(1)”
and strike “and (2) the Owner as an additional insured for claims caused in whole or
in part by the Contractor's negligent acts or omissions during the Contractor's
completed operations."

11.2 OWNER'S LIABILITY INSURANCE
Delete Paragraph 11.2 in its entirety.

11.3 PROPERTY INSURANCE
Delete Paragraph 11.3 in its entirety and replace with the following:
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11.3  The State will not provide Builder's All Risk Insurance for the Project.  The
Contractor and all Subcontractors shall provide property coverage for their tools and
equipment, as necessary.  Any mandatory deductible required by the Contractor's
Insurance shall be the responsibility of the Contractor.

11.4 PERFORMANCE BOND AND PAYMENT BOND
Add the following sentence:  “The bonds will conform to those forms approved by the
Office of Management and Budget.”

ARTICLE 12:  UNCOVERING AND CORRECTION OF WORK
12.2.2 AFTER SUBSTANTIAL COMPLETION

Add the following Paragraph:
12.2.2.1.1 At any time during the progress of the Work, or in any case where
the nature of the defects will be such that it is not expedient to have
corrected, the Owner, at its option, will have the right to deduct such
sum, or sums, of money from the amount of the Contract as it
considers justified to adjust the difference in value between the
defective work and that required under contract including any
damage to the structure.
12.2.2.1 Strike “one” and insert “two”.
12.2.2.2 Strike “one” and insert “two”.
12.2.2.3 Strike “one” and insert “two”.
12.2.5In second sentence, strike “one” and insert “two”.

ARTICLE 13:  MISCELLANEOUS PROVISIONS
13.1 GOVERNING LAW

Strike “except that, if the parties have selected arbitration as the method of binding
dispute resolution, the Federal Arbitration Act shall govern Section 15.4” .

13.6 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.”  Insert “30 days of presentment of the
authorized Certificate of Payment at the annual rate of 12% or 1% per month.

13.7 TIME LIMITS ON CLAIMS
Strike the last sentence.

ADD THE FOLLOWING PARAGRAPH:
13.8 CONFLICTS WITH FEDERAL STATUTES OR REGULATIONS

13.8.1  If any provision, specifications or requirement of the Contract Documents conflict
or is inconsistent with any statute, law or regulation of the government of the United State
of America, the Contractor shall notify the Architect and Owner immediately upon
discovery.

ARTICLE 14: TERMINATION OR SUSPENSION OF THE CONTRACT
14.4 TERMINATION BY THE OWNER FOR  CONVENIENCE

Delete Paragraph 14.4.3 in its entirety and replace with the following:
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14.4.3  In case of such termination for the Owner's convenience, the Contractor shall
be entitled to receive payment for Work executed, and cost incurred by reason of
such termination along with reasonable overhead.

ARTICLE 15: CLAIMS AND DISPUTES
15.1.2 THROUGHOUT THE PARAGRAPH STRIKE “21” AND INSERT “45.”
15.1.6 CLAIMS FOR CONSEQUENTIAL DAMAGES

Delete Paragraph 15.1.6 in its entirety.
15.2 INITIAL DECISION

Delete Paragraph 15.2.5 in its entirety and replace with the following:
15.2.5  The Architect will approve or reject Claims by written decision, which shall
state the reasons therefore and shall notify the parties of any change in the Contract
Sum or Contract Time or both.  The approval or rejection of a Claim by the Architect
shall be subject to mediation and other remedies at law or in equity.

Delete Paragraph 15.2.6 and its subparagraphs in their entirety.
15.3 MEDIATION

15.3.1  Strike “binding dispute resolution” and insert “any or all remedies at law or in
equity.”
15.3.2  In the first sentence, delete “administered by the American Arbitration
Association in accordance with its Construction Industry Mediation
Procedure in effect on the date of the Agreement,” Strike “binding dispute
resolution” and insert “remedies at law and in equity”.

15.4 ARBITRATION
Delete Paragraph 15.4 and its sub-sections in its entirety.

END OF SUPPLEMENTARY GENERAL CONDITIONS
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SECTION 007313
SUPPLEMENTARY CONDITIONS

PART 1 - GENERAL
1.01 GENERAL CONDITIONS

A. The General Conditions of the Contract for Construction, AIA Document A201, 2007
edition, Articles 1 through 15 inclusive, is a part of this contract and is bound herewith.

B. References to Articles herein are to Articles in A201.
1.02 SUPPLEMENTARY CONDITIONS

A. The following provisions modify, change, delete from or add to AIA Document A201.
Where any article of the General Conditions is modified or any paragraph, subparagraph
or clause thereof is modified or deleted by these provisions, the unaltered provisions of
that article, paragraph, sub-paragraph or clause shall remain in effect.

1.03 REFERENCE TO DIVISION 1 - GENERAL REQUIREMENTS
A. Certain provisions of Division 1 GENERAL REQUIREMENTS supplement the

administrative and work-related provisions of the GENERAL CONDITIONS.
B. Articles affected are cross referenced in the various Sections of Division 1.

ARTICLE 1 - GENERAL PROVISIONS
1.1  BASIC DEFINITIONS

Delete last paragraph of 1.1.1.  Add to 1.1.1 the following clause:
1.1.1.1  The Invitation to Bid, the bid forms, the contractor's completed bid and all
addenda related to bidding requirements are expressly enumerated as contract
documents.

Add to 1.1 the following Subparagraphs:
1.1.9  PROVIDE
1.1.9.1  The term “Provide” as used in the Contract Documents shall mean
“FURNISH AND INSTALL” and shall include, without limitation, all labor,
materials, equipment, transportation, services and other items required to complete
the Work.
1.1.10  PRODUCT
1.1.10.1  The term  “PRODUCT” as used in the Contract Documents means all
materials, systems and equipment.

1.2  CORRELATION AND INTENT OF THE CONTRACT DOCUMENTS
Add to 1.2.4. the following Subparagraph:

1.2.4  In the case of an inconsistency between the Drawings and the Specifications,
or within either document not clarified by addendum, the better quality or greater
quantity of work shall be provided in accordance with the Architect's interpretation.

ARTICLE 2 - OWNER
2.2  INFORMATION AND SERVICES REQUIRED OF THE OWNER

To Subparagraph 2.2.3 - Add the following sentence:
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"The Contractor, at their expense shall bear the costs to accurately identify the
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."

Delete Subparagraph 2.2.5 in its entirety and substitute the following:
2.2.5  The Contractor will obtain Drawings and Project Manuals as described in the
Invitation to Bid.

ARTICLE 3 - CONTRACTOR
3.2  REVIEW OF CONTRACT DOCUMENTS AND FIELD CONDITIONS BY
CONTRACTOR

Amend Paragraph 3.2.2 to state that any errors, inconsistencies or omissions discovered
shall be reported to the Architect and Owner immediately.
Delete the third sentence in Paragraph 3.2.4.

ARTICLE 4 - ADMINISTRATION OF THE CONTRACT
4.2  ADMINISTRATION OF THE CONTRACT

Add the following clause:
4.2.10.1  There will be no full-time project representative provided by the Owner or
Architect on this project.

ARTICLE 6 - CONSTRUCTION BY OWNER OR BY SEPARATE CONTRACTORS
6.1  OWNER'S RIGHT TO PERFORM CONSTRUCTION AND TO AWARD SEPARATE
CONTRACTS

Delete Paragraph 6.1.4 in its entirety.
6.2  MUTUAL RESPONSIBILITY

6.2.3  In the second sentence, strike the word “shall” and insert the word “may”.
ARTICLE 7 - CHANGES IN THE WORK

Add a new Subparagraph 7.1.4 to read as follows:
7.1.4  The additional cost, or credit to the Owner resulting from a change in the work
shall be by mutual agreement of the Owner, Contractor and the Architect.  In all
cases, this cost or credit shall be based on the 'DPE' wages required and the "invoice
price" of the materials/equipment needed.
7.1.4.1  “DPE” shall be defined to mean "direct personnel expense".  Direct payroll
expense includes direct salary plus customary fringe benefits (prevailing wage rates)
and documented statutory costs such as workman's compensation insurance, Social
Security/Medicare, and unemployment insurance (a maximum multiplier of 1.27
times DPE).
7.1.4.2  “Invoice price" of materials/equipment shall be defined to mean the actual
cost of materials and/or equipment that is paid by the Contractor, (or subcontractor),
to a material distributor, direct factory vendor, store, material provider, or equipment
leasing entity.  Rates for equipment that is leased and/or owned by the Contractor or
subcontractor(s) shall not exceed those listed in the latest version of the "Means
Building Construction Cost Data" publication.
7.1.4.3  In addition to the above, the General Contractor is allowed a fifteen percent
(15%) markup for overhead and profit for additional work performed by the General
Contractor's own forces.  For additional subcontractor work, the Subcontractor is 
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allowed a fifteen 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 five percent (5%) on the subcontractors work. 
These mark-ups shall include all costs including, but not limited to: overhead, profit,
bonds, insurance, supervision, etc.  There will be no other costs associated with the
change order."

ARTICLE 8 - TIME
8.2  PROGRESS AND COMPLETION

Add the following subparagraph:
8.2.1.1  Refer to Section 011000 Summary of Work for contract time requirements.
Add the following subparagraph:
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.

ARTICLE 9 - PAYMENTS AND COMPLETION
9.2  SCHEDULE OF VALUES

Add the following Paragraphs:
9.2.1  The Schedule of Values shall be submitted using AIA Document G702,
Continuation Sheet to G703.
9.2.2  The Schedule of Values is to include a line item for Project Closeout
Document Submittal.  The value of this item is to be no less than 1% of the initial
contract amount.

9.3  APPLICATIONS FOR PAYMENT
Add the following Paragraph:

9.3.1.3  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.

Add the following Paragraphs:
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.

9.5  DECISIONS TO WITHHOLD CERTIFICATION
Add the following to 9.5.1:

.8  a lien or attachment is filed;

.9 failure to comply with mandatory requirements for maintaining Record
Documents.

Add the following subparagraphs:
9.5.4  The Contractor shall have the obligation to remove any liens filed against the
Project or any part thereof, and shall bear all costs connected with said removal prior
to the Owner being obligated to make the next monthly progress payment.
9.5.5  No payment of monies nor any partial or entire use of occupancy of the Project
by the Owner shall constitute an acceptance of any Work not in accordance with the
Contract Documents.
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9.6PROGRESS PAYMENTS
Delete Paragraph 9.6.1 in its entirety and replace with the following:

9.6.1  After the Architect has approved and issued a Certificate for Payment,
payment shall be made by the Owner within 30 days after Owner's receipt of the
Certificate for Payment.

9.8SUBSTANTIAL COMPLETION
To Subparagraph 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."
9.8.5In the second sentence, strike “shall” and insert “may”.

ARTICLE 10 - PROTECTION OF PERSONS AND PROPERTY
10.1  SAFETY PRECAUTIONS AND PROGRAMS

Add the following Paragraphs:
10.1.1  Each Contractor shall develop a safety program in accordance with the
Occupational Safety and Health Act of 1970.  A copy of said plan shall be furnished
to the Owner and Architect prior to the commencement of that Contractor's Work.
10.1.2  Each Contractor shall appoint a Safety Representative.  Safety
Representatives shall be someone who is on site on a full time basis.  If deemed
necessary by the Owner or Architect, Contractor Safety meetings will be scheduled. 
The attendance of all Safety Representatives will be required.  Minutes will be
recorded of said meetings by the Contractor and will be distributed to all parties as
well as posted in all job offices/trailers etc.

10.2  SAFETY OF PERSONS AND PROPERTY
Add the following Paragraph:

10.2.4.1    As 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 those products.  Any chemical product should be considered
hazardous if it has a caution 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.

Add the following subparagraph:
10.2.8  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 Sheets (MSDS) provided by the product manufacturer for the materials
used in construction by the Contractor.

10.3  HAZARDOUS MATERIALS
Delete Paragraph 10.3.3 in its entirety.
Delete Paragraphs 10.3.6 in its entirety.
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ARTICLE 11 - INSURANCE
11.1  CONTRACTOR'S LIABILITY INSURANCE

Add the following Clause 11.1.2.1 to 11.1.2:
11.1.2.1The insurance required by Subparagraph 11.1.1 shall be written for not less
than the following, or greater if required by law:
Workmen's Compensation:

State: Statutory
Applicable Federal (e.g., Longshoremen's):  Statutory
Employer's Liability

$  100,000
Comprehensive General Liability (including Premises Operations;
Independent Contractors' Protective; Products and Completed Operations;
Broad Form Property Damage):

Bodily Injury
$ 500,000        Each Person
$ 1,000,000 Each Occurrence
$ 1,000,000  Annual Aggregate

Property Damage
$ 500,000 Each Occurrence
$ 500,000 Annual Aggregate

Products and Completed Operations to be maintained for 2 years after
final payment.
Property Damage Liability Insurance will provide X, C, or U coverage
as applicable.

Contractual Liability:
Bodily Injury

$  500,000       Each Person
$1,000,000 Each Occurrence
$1,000,000 Annual Aggregate

Property Damage:
$  500,000 Each Occurrence
$1,000,000 Annual Aggregate

Personal Injury, with Employment Exclusion deleted:
$  500,000     Each Occurrence

Comprehensive Automobile Liability:
Bodily Injury:

$1,000,000   Each Person
$1,000,000 Each Occurrence

Property Damage:
$  500,000 Each Occurrence

Subcontractor’s policies shall include contingent and contractual liability
coverage in the same minimum amounts as 3, above.

Add the following Clauses 11.1.3.1 and 11.1.3.2 to 11.1.3:
11.1.3.1  The Contractor shall furnish one copy each of Certificates of Insurance
herein required for each copy of the Agreement which shall specifically set forth 
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evidence of all coverage required by Subparagraph 11.1.2.  The form of the Certificate
shall be AIA Document G705 or insurance carrier's standard form, which presents
required information.  The Contractor shall furnish to the Owner copies of any
endorsements that are subsequently issued amending coverage or limits.
11.1.3.2  Certificates of insurance filed with the Owner shall guarantee fifteen (15)
days prior notice of cancellation, non-renewal or any change in coverage and limits
of liability shown as included on certificates.

Add the following Subparagraphs 11.1.5 through 11.1.8:
11.1.5  The Contractor shall carry all insurance required by law, such as
Unemployment Insurance, etc.  He shall carry such insurance coverage as he desires
on his own property such as his field office, storage sheds or other structures erected
upon the project site that belong to him and for his own use.  The Subcontractors
involved with this project shall carry whatever insurance protection they consider
necessary to cover the loss of any of their personal property, etc.
11.1.6  Bodily Injury Liability and Property Damage Liability Insurance shall, in
addition to the coverage included herein, include coverage for injury to or
destruction of any property arising out of the collapse of or structural injury to any
building or structure due to demolition work and evidence of these coverage shall be
filed with and approved by the Owner.
11.1.7  The Contractor’s Property Damage Liability Insurance shall, in addition to
the coverage noted herein, include coverage on all real and personal property in their
care, custody and control damaged in any way by him or his Subcontractors during
the entire construction period on this project.
11.1.8  Builders Risk (including Standard Extended Coverage Insurance) on the
existing building during the entire construction period, shall not be provided by the
Contractor under this contract.  The Owner shall insure the existing building and all
of its contents and all this new alteration work under this contract during entire
construction period for the full insurable value of the entire work at the site.  Note,
however, that the Contractor and his Subcontractors shall be responsible for insuring
building materials (installed and stored) and their tools and equipment whenever in
use on the project, against fire damage, theft, vandalism, etc.

11.2OWNER'S LIABILITY INSURANCE
Delete Paragraph 11.2 and its subparagraphs in their entirety.
Delete Paragraph 11.3 and its subparagraphs in their entirety and replace with the
following:

11.3   PROPERTY INSURANCE
11.3.1  The Owner will not provide Builder's All Risk Insurance for the Project.  The
Contractor and all Subcontractors shall provide property coverage for their tools and
equipment, as necessary.

11.4 PERFORMANCE BOND AND PAYMENT BOND
Add the following subparagraphs:

11.4.3Performance and Payment Bond: Simultaneously with delivery of the executed
contract, the contractor must deliver to the Owner an executed performance bond in
the amount of 100% of the accepted bid as security for the faithful performance of
his contract including the required Warranty and Guaranties; and an executed labor 
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and material payment bond in the amount of 100% of the accepted bid as security for the
payment of all persons performing labor or furnishing materials in connection
therewith and conditioned that the contractor shall well and faithfully pay all daily
labor employed by him for this contract in full once each week.  Performance and
payment bond may be in a combined form.  The bonding company's standard forms
are acceptable provided all coverage requirements are included.  The bonds shall be
maintained in full force for a period of not less than twelve (12) months after the date
of the Certificate for Substantial Completion.
11.4.4Bonds are to be in favor of the Owner and shall be paid for by the contractor
and furnished by a surety company licensed in the State that the project is located.
The Owner has the right to demand proof that the parties signing the bonds are duly
authorized to do so.

ARTICLE 13:  MISCELLANEOUS PROVISIONS
13.6 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.”  Insert “30 days of presentment of the
authorized Certificate of Payment at the annual rate of 6% or 0.5% per month.

ARTICLE 14 - TERMINATION OR SUSPENSION OF THE CONTRACT
14.4TERMINATION BY THE OWNER FOR CONVENIENCE

Delete Subparagraph 14.4.3 in its entirety and replace with the following:
14.4.3  In case of such termination for Owner’s convenience, the Contractor shall be
entitled to receive payment for work executed, materials purchased and reasonable
overhead.

ADD ARTICLE 16- CONTRACTOR RESPONSIBILITIES
16.1  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.
16.2  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 required by the Owner, the Contractor shall furnish evidence as to the kind
and quality of materials and equipment provided.
16.3  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.
16.4  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.
16.5  The Contractor shall be responsible to the Owner for the acts and omissions of the
Contractor’s employees, Subcontractors and their agents and employees, and other
persons performing portions of the Work under contract with the Contractor.
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16.6  The Contractor shall keep the premises and surrounding area free from accumulation
of waste materials or rubbish caused by operations under the Contract.

16.6.1  At completion of the Work the Contractor shall remove from and about the
Project all waste materials, rubbish, the Contractor’s tools, construction equipment,
machinery and surplus materials.  The Contractor shall be responsible for returning
all damaged areas to their original conditions.

16.7  To the fullest extent permitted by law, the Contractor shall indemnify and otherwise
hold harmless the Owner, its agents and employees, and the Architect, his agents and
employees, from any and all liability, suits, actions or claims, together with all costs,
expenses or attorneys’ fees, arising out of their performance of work or supplying
materials and services in connection with this contract.  This agreement to indemnify and
hold harmless shall cover all suits, actions, claims or liabilities asserted against the
Owner, its agents and employees, and the Architect, his agents and employees, to the
extent caused in whole or part by negligent acts or omissions of the Contractor, a
Subcontractor, anyone directly or indirectly employed by them or anyone for 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 or abridge other rights or obligations of indemnity which would otherwise exist.

PART 2 - PRODUCTS - NOT USED
PART 3 - EXECUTION - NOT USED

END OF SECTION



Brandywine School District BHS Chiller Replacement
BSD17009-CHILLER Project No. 16291629

DE STATE GENERAL REQUIREMENTS 009000-1

SECTION 009000
DE STATE GENERAL REQUIREMENTS

ARTICLE 1: GENERAL
1.01 CONTRACT DOCUMENTS

A. 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.

B. 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.

1.02 EQUALITY OF EMPLOYMENT OPPORTUNITY ON PUBLIC WORKS
A. 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 advertising; layoff or termination;
rates of pay or other forms of compensation; and selection for training, including
apprenticeship.  The Contractor agrees to post in conspicuous places available to
employees and applicants for employment notices to be provided by the contracting
agency setting forth this nondiscrimination clause.

2. 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.”

ARTICLE 2: OWNER
(NO ADDITIONAL GENERAL REQUIREMENTS - SEE SUPPLEMENTARY GENERAL
CONDITIONS)

ARTICLE 3: CONTRACTOR
3.01 SCHEDULE OF VALUES

A. The successful Bidder shall within twenty (20) days after receiving notice to proceed with
the work, furnish to the Owner a complete schedule of values on the various items
comprising the work.

3.02 SUBCONTRACTS
A. Upon approval of Subcontractors, the Contractor shall award their Subcontracts as soon as

possible after the signing of their own contract and see that all material, their own and 
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those of their Subcontractors, are promptly ordered so that the work will not be delayed by
failure of materials to arrive on time.

B. Before commencing any work or construction, the General Contractor is to consult with
the Owner as to matters in connection with access to the site and the allocation of Ground
Areas for the various features of hauling, storage, etc.

C. 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.

D. 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.

E. 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 required by the Owner, the Contractor shall furnish evidence as to the kind and quality
of materials and equipment provided.

F. 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.

G. 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.

H. The Contractor shall be responsible to the Owner for the acts and omissions of the
Contractor's employees, Subcontractors and their agents and employees, and other persons
performing portions of the Work under contract with the Contractor.

I. The Contractor shall keep the premises and surrounding area free from accumulation of
waste materials or rubbish caused by operations under the Contract.  At completion of the
Work the Contractor shall remove from and about the Project all waste materials, rubbish,
the Contractor's tools, construction equipment, machinery and surplus materials.  The
Contractor shall be responsible for returning all damaged areas to their original
conditions.

3.03 STATE LICENSE AND TAX REQUIREMENTS
A. Each Contractor and Subcontractor shall be licensed to do business in the State of

Delaware and shall pay all fees and taxes due under State laws.  In conformance with
Section 2503, Chapter 25, Title 30, Delaware Code, "the Contractor shall furnish the State
Tax Department within ten (10) days after award of the Contract, a statement of the total
values of each contract and Subcontract, together with the names and addresses of the
contracting parties …. "
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3.04 LARGE PUBLIC WORKS CONTRACT PROCEDURES
A. The Contractor shall comply with all requirements set forth in Section 6962, Chapter 69,

Title 29 of the Delaware Code.
B. During the contract Work, the Contractor and each listed Subcontractor, shall implement

an Employee Drug Testing Program in accordance 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.

ARTICLE 4: ADMINISTRATION OF THE CONTRACT
4.01 CONTRACT SURETY

A. Performance Bond And Labor And Material Payment Bond
1. All bonds will be required as follows unless specifically waived elsewhere in the

Bidding Documents.
2. Contents of Performance Bonds - 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 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.)

3. Invoking a Performance Bond - The agency may, when it considers that the interest
of the State so require, cause judgement to be confessed upon the bond.

4. Within twenty (20) days after the date of notice of award of contract, the Bidder to
whom the award is made shall furnish a Performance Bond and Labor and Material
Payment Bond, each equal to the full amount of the Contract price to guarantee the
faithful performance of all terms, covenants and conditions of the same.  The bonds
are to be issued by an acceptable Bonding Company licensed to do business in the
State of Delaware and shall be issued in duplicate.

5. Performance and Payment Bonds shall be maintained in full force (warranty bond)
for a period of two (2) years after the date of the Certificate for Final Payment.  The
Performance Bond shall guarantee the satisfactory completion of the Project and that
the Contractor will make good any faults or defects in his work which may develop
during the period of said guarantees as a result of improper or defective
workmanship, material or apparatus, whether furnished by themselves or their
Sub-Contractors.  The Payment Bond shall guarantee that the Contractor shall pay in
full all persons, firms or corporations who furnish labor or material or both labor and
material for, or on account of, the work included herein.  The bonds shall be paid for
by this Contractor.  The Owner shall have the right to demand that the proof parties
signing the bonds are duly authorized to do so.
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4.02 FAILURE TO COMPLY WITH CONTRACT
A. If any firm entering into a contract with the State, or Agency that neglects or refuses to

perform or fails to comply with the terms thereof, the Agency which signed the Contract
may terminate the Contract and proceed to award a new contract in accordance with this
Chapter 69, Title 29 of the Delaware Code or may require the Surety on the Performance
Bond to complete the Contract in accordance with the terms of the Performance Bond. 
Nothing herein shall preclude the Agency from pursing additional remedies as otherwise
provided by law.

4.03 CONTRACT INSURANCE AND CONTRACT LIABILITY
A. In addition to the bond requirements stated in the Bid Documents, each successful Bidder

shall purchase adequate insurance for the performance of the Contract and, by submission
of a Bid, agrees to indemnify and save harmless and to defend all legal or 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.

B. 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.

4.04 RIGHT TO AUDIT RECORDS
A. 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.

B. 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
5.01 SUBCONTRACTING REQUIREMENTS

A. All contracts for the construction, reconstruction, alteration or repair of any public
building (not a road, street or highway) shall be subject to the following provisions:
1. A contract shall be awarded only to a Bidder whose Bid is accompanied by a

statement containing, for each Subcontractor category, the name and address (city or
town and State only - street number and P.O. Box addresses not required) of the
subcontractor whose services the Bidder intends to use in performing the Work and
providing the material for such Subcontractor category.

2. A Bid will not be accepted nor will an award of  any Contract be made to any Bidder
which, as the Prime Contractor, has listed itself as the Subcontractor for any
Subcontractor unless:



Brandywine School District BHS Chiller Replacement
BSD17009-CHILLER Project No. 1629

DE STATE GENERAL REQUIREMENTS 009000-5

a. It has been established to the satisfaction of the awarding Agency that the
Bidder has customarily performed the specialty work of such Subcontractor
category by artisans regularly employed by the Bidder's firm;

b. That the Bidder is duly licensed by the State to engage in such specialty work, if
the State requires licenses; and

c. That the Bidder is recognized in the industry as a bona fide Subcontractor or
Contractor in such specialty work and Subcontractor category.

B. The decision of the awarding Agency as to whether a Bidder who list itself as the
Subcontractor 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.

C. 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.

D. 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:
1. Is unqualified to perform the work required;
2. Has failed to execute a timely reasonable Subcontract;
3. Has defaulted in the performance on the portion of the work covered by the

Subcontract; or
4. Is no longer engaged in such business.

E. 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 contractors that
will perform work for such public works contract.  However, if a subcontractor or
independent contractor is hired or contracted more than 20 days after the Bidder entered
the public works contract the Delaware Business license of such subcontractor or
independent contractor shall be provided to the agency within 10 days of being contracted
or hired.

5.02 PENALTY FOR SUBSTITUTION OF SUBCONTRACTORS
A. Should the Contractor fail to utilize any or all of the Subcontractors in the Contractor's

Bid statement in the performance of the Work on the public bidding, the Contractor shall
be penalized in the amount of one (1) percent of Contract amount not to exceed $10,000. 
The Agency may determine to deduct payments of the penalty from the Contractor or have
the amount paid directly to the Agency.  Any penalty amount assessed against the
Contractor may be remitted or refunded, in whole or in part, by the Agency awarding the
Contract, only if it is established to the satisfaction of the Agency that the Subcontractor
in question has defaulted or is no longer engaged in such business.  No claim for the
remission or refund of any penalty shall be granted unless an application is filed within
one year after the liability of the successful Bidder accrues.  All penalty amounts assessed
and not refunded or remitted to the contractor shall be reverted to the State.



BHS Chiller Replacement Brandywine School Dsitrict
Project No. 1629 BSD17009-CHILLER

009000-6 DE STATE GENERAL REQUIREMENTS

5.03 ASBESTOS ABATEMENT
A. The 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.

5.04 STANDARDS OF CONSTRUCTION FOR THE PROTECTION OF THE PHYSICALLY
HANDICAPPED
A. All Contracts shall conform with the standard established by the Delaware Architectural

Accessibility Board unless otherwise exempted by the Board.
5.05 CONTRACT PERFORMANCE

A. 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
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
6.01 CONSTRUCTION BY OWNER OR SEPARATE CONTRACTORS

A. 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.

B. 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 required by the
Contract Documents.

ARTICLE 7: CHANGES IN THE WORK
7.01 CHANGES IN THE WORK

A. The Owner, without invalidating the Contract, may order changes in the Work consisting
of Additions, Deletions, Modifications or Substitutions, with the Contract Sum and
Contract completion date being adjusted accordingly.   Such changes in the Work shall be
authorized by written Change Order signed by the Professional, as the duly authorized
agent, the Contractor and the Owner.

B. The Contract Sum and Contract Completion Date shall be adjusted only by a fully
executed Change Order.

C. The additional cost, or credit to the Owner resulting from a change in the Work shall be
by mutual agreement of the Owner, Contractor and the Architect.  In all cases, this cost or
credit shall be based on the 'DPE' wages required and the “invoice price” of the
materials/equipment needed.
1. "DPE" shall be defined to mean “direct personnel expense”.  Direct payroll expense

includes direct salary plus customary fringe benefits (prevailing wage rates) and
documented statutory costs such as workman's compensation insurance, Social
Security/Medicare, and unemployment insurance (a maximum multiplier of 1.35
times DPE).

2. "Invoice price" of materials/equipment shall be defined to mean the actual cost of
materials and/or equipment that is paid by the Contractor, (or subcontractor), to a
material distributor, direct factory vendor, store, material provider, or equipment 
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leasing entity.  Rates for equipment that is leased and/or owned by the Contractor or
subcontractor(s) shall not exceed those listed in the latest version of the “Means
Building Construction Cost Data” publication.

3. In addition to the above, the General Contractor is allowed a fifteen percent (15%)
markup for overhead and profit for additional work performed by the General
Contractor's own forces.  For additional subcontractor work, the Subcontractor is
allowed a fifteen 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 point five 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 a Sub-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.

ARTICLE 8: TIME
8.01 TIME

A. Time limits, if any, are as stated in the Project Manual.  By executing the Agreement, the
Contractor confirms that the stipulated limits are reasonable, and that the Work will be
completed within the anticipated time frame.

B. 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.

C. Any extension of time beyond the date fixed for completion of the construction and
acceptance of any part of the Work called for by the Contract, or the occupancy of the
building by the Owner, in whole or in part, previous to the completion shall not be
deemed a waiver by the Owner of his right to annul or terminate the Contract for
abandonment or delay in the matter provided for, nor relieve the Contractor of full
responsibility.

8.02 SUSPENSION AND DEBARMENT
A. Per Section 6962(d)(14), Title 29, Delaware Code, "Any Contractor who fails to perform

a public works contract or complete a public works project within the time schedule
established by the Agency in the Invitation To Bid, may be subject to Suspension or
Debarment for one or more of the following reasons:  1) failure to supply the adequate
labor supply ratio for the project; 2) inadequate financial resources; or, 3) poor
performance on the Project."

B. "Upon such failure for any of the above stated reasons, the Agency that contracted for the
public works project may petition the Director of the Office of Management and Budget
for Suspension or Debarment of the Contractor.  The Agency shall send a copy of the
petition to the Contractor within three (3) working days of filing with the Director.  If the
Director concludes that the petition has merit, the Director shall schedule and hold a
hearing to determine whether to suspend the Contractor, debar the Contractor or deny the
petition.  The Agency shall have the burden of proving, by a preponderance of the
evidence, that the Contractor failed to perform or complete the public works project 
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within the time schedule established by the Agency and failed to do so for one or more of the
following reasons:  1) failure to supply the adequate labor supply ratio for the project; 2)
inadequate financial resources; or, 3) poor performance on the project.  Upon a finding in
favor of the Agency, the Director may suspend a Contractor from Bidding on any project
funded, in whole or in part, with public funds for up to 1 year for a first offense, up to 3
years for a second offense and permanently debar the Contractor for a third offense.  The
Director 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."

8.03 RETAINAGE
A. Per Section 6962(d)(5) a., 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 hold permanently, at its discretion, all or part of the
Contractor's retainage.

B. 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,
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
9.01 APPLICATION FOR PAYMENT

A. 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 will become payable upon receipt of all required closeout
documentation, provided all other requirements of the Contract Documents have been
met.

B. A date will be fixed for the taking of the monthly account of work done.  Upon receipt of
Contractor's itemized application for payment, such application will be audited, modified,
if found necessary, and approved for the amount.  Statement shall be submitted to the
Owner.

C. Article 6516, Chapter 65, Title 29 of the Delaware Code stipulates annualized interest not
to exceed 12% per annum beginning thirty (30) days after the “presentment” (as opposed
to the date) of the invoice.”

9.02 PARTIAL PAYMENTS
A. Any public works Contract executed by any Agency may provide for partial payments at

the option of the Owner with respect to materials placed along or upon the sites or stored
at secured locations, which are suitable for use in the performance of the contract.

B. When approved by the agency, partial payment may include the values of tested and
acceptable materials of a nonperishable or noncontaminative nature which have been
produced or furnished for incorporation as a permanent part of the work yet to be
completed, provided acceptable provisions have been made for storage.
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1. Any allowance made for materials on hand will not exceed the delivered cost of the
materials as verified by invoices furnished by the Contractor, nor will it exceed the
contract bid price for the material complete in place.

C. If requested by the Agency, receipted bills from all Contractors, Subcontractors, and
material, men, etc., for the previous payment must accompany each application for
payment.  Following such a request, no payment will be made until these receipted bills
have been received by the Owner.

9.03 SUBSTANTIAL COMPLETION
A. 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.

B. 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.

C. On projects where commissioning is included, the commissioning work as defined in the
specifications must be complete prior to the issuance of substantial completion.

9.04 FINAL PAYMENT
A. Final payment, including the five percent (5%) retainage, 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):
1. Evidence satisfactory to the Owner that all payrolls, material bills, and other

indebtedness connected with the work have been paid,
2. An acceptable RELEASE OF LIENS,
3. Copies of all applicable warranties,
4. As-built drawings,
5. Operations and Maintenance Manuals,
6. Instruction Manuals,
7. Consent of Surety to final payment.
8. The Owner reserves the right to retain payments, or parts thereof, for its protection

until the foregoing conditions have been complied with, defective work corrected
and all unsatisfactory conditions remedied.

ARTICLE 10:  PROTECTION OF PERSONS AND PROPERTY
10.01 PROTECTION OF PERSONS AND PROPERTY

A. The Contractor shall be responsible for initiating, maintaining, and supervising all safety
precautions and programs in connection with the performance of the Contract.  The
Contractor shall take all reasonable precautions to prevent damage, injury or loss to:
workers, persons nearby who may be affected, the Work, materials and equipment to be
incorporated, and existing property at the site or adjacent thereto.  The Contractor shall
give notices and comply with applicable laws ordinances, rules regulations, and lawful
orders of public authorities bearing on the safety of persons and property and their
protection from injury, damage, or loss.  The Contractor shall promptly remedy damage 
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and loss to property at the site caused in whole or in part by the Contractor, a Subcontractor, or
anyone directly or indirectly employed by any of them, or by anyone for whose acts they
may be liable.

B. 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.

C. 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 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.

D. 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
11.01 INSURANCE AND BONDS

A. The Contractor shall carry all insurance required by law, such as Unemployment
Insurance, etc.  The Contractor shall carry such insurance coverage as they desire on their
own property such as a field office, storage sheds or other structures erected upon the
project site that belong to them and for their own use.  The Subcontractors involved with
this project shall carry whatever insurance protection they consider necessary to cover the
loss of any of their personal property, etc.

B. Upon being awarded the Contract, the Contractor shall obtain a minimum of two (2)
copies of all required insurance certificates called for herein, and submit one (1) copy of
each certificate, to the Owner, within 20 days of contract award.

C. Bodily Injury Liability and Property Damage Liability Insurance shall, in addition to the
coverage included herein, include coverage for injury to or destruction of any property
arising out of the collapse of or structural injury to any building or structure due to
demolition work and evidence of these coverages shall be filed with and approved by the
Owner.

D. The Contractor's Property Damage Liability Insurance shall, in addition to the coverage
noted herein, include coverage on all real and personal property in their care, custody and
control damaged in any way by the Contractor or their Subcontractors during the entire
construction period on this project.
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E. Builders Risk (including Standard Extended Coverage Insurance) on the existing building
during the entire construction period, shall not be provided by the Contractor under this
contract.  The Owner shall insure the existing building and all of its contents and all this
new alteration work under this contract during entire construction period for the full
insurable value of the entire work at the site.  Note, however, that the Contractor and their
Subcontractors shall be responsible for insuring building materials (installed and stored)
and their tools and equipment whenever in use on the project, against fire damage, theft,
vandalism, etc.

F. Certificates of the insurance company or companies stating the amount and type of
coverage, terms of policies, etc., shall be furnished to the Owner, within 20 days of
contract award.

G. The Contractor shall, at their own expense, (in addition to the above) carry the following
forms of insurance:
1. Contractor's Contractual Liability Insurance

Minimum coverage to be:
Bodily Injury$  500,000for each person
$1,000,000for each occurrence
$1,000,000aggregate
Property Damage$  500,000for each occurrence
$1,000,000aggregate

2. Contractor's Protective Liability Insurance
Minimum coverage to be:

Bodily Injury$  500,000for each person
$1,000,000for each occurrence
$1,000,000aggregate
Property Damage$  500,000for each occurrence
$  500,000aggregate

3. Automobile Liability Insurance
Minimum coverage to be:

Bodily Injury$ 1,000,000for each person
$ 1,000,000for each occurrence
Property Damage$  500,000per accident

4. Prime Contractor's and Subcontractors' policies shall include contingent and
contractual liability coverage in the same minimum amounts as 11.7.1 above.

5. Workmen's Compensation (including Employer's Liability):
a. Minimum Limit on employer's liability to be as required by law.
b. Minimum Limit for all employees working at one site.

6. Certificates of Insurance must be filed with the Owner guaranteeing fifteen (15) days
prior notice of cancellation, non-renewal, or any change in coverages and limits of
liability shown as included on certificates.

7. Social Security Liability
a. With respect to all persons at any time employed by or on the payroll of the

Contractor or performing any work for or on their behalf, or in connection  with
or arising out of the Contractor's business, the Contractor shall accept full and
exclusive liability for the payment of any and all contributions or taxes or
unemployment insurance, or old age retirement benefits, pensions or annuities 
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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.

b. 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.

c. 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.

ARTICLE 12:  UNCOVERING AND CORRECTION OF WORK
12.01 UNCOVERING AND CORRECTION OF WORK

A. 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.

B. At any time during the progress of the work, or in any case where the nature of the defects
shall be such that it is not expedient to have them corrected, the Owner, at their option,
shall have the right to deduct such sum, or sums, of money from the amount of the
contract as they consider justified to adjust the difference in value between the defective
work and that required under contract including any damage to the structure.

ARTICLE 13:  MISCELLANEOUS PROVISIONS
13.01 CUTTING AND PATCHING

A. The Contractor shall be responsible for all cutting and patching.  The Contractor shall
coordinate the work of the various trades involved.

13.02 DIMENSIONS
A. All dimensions shown shall be verified by the Contractor by actual measurements at the

project site.  Any discrepancies between the drawings and specifications and the existing
conditions shall be referred to the Owner for adjustment before any work affected thereby
has been performed.

13.03 LABORATORY TESTS
A. Any specified laboratory tests of material and finished articles to be incorporated in the

work shall be made by bureaus, laboratories or agencies approved by the Owner and
reports of such tests shall be submitted to the Owner.  The cost of the testing shall be paid
for by the Contractor.

B. The Contractor shall furnish all sample materials required for these tests and shall deliver
same without charge to the testing laboratory or other designated agency when and where
directed by the Owner.
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13.04 ARCHAEOLOGICAL EVIDENCE
A. 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 Delaware Archaeological Board 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 in the State Museum.

13.05 GLASS REPLACEMENT AND CLEANING
A. 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.

13.06 WARRANTY
A. 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.  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.

ARTICLE 14:  TERMINATION OF CONTRACT
14.01 TERMINATION OF CONTRACT

A. If the Contractor defaults or persistently fails or neglects to carry out the Work in
accordance with the Contract Documents or fails to perform a provision of the Contract,
the Owner, after seven days written notice to the Contractor, may make good such
deficiencies and may deduct the cost thereof from the payment then or thereafter due the
Contractor.  Alternatively, at the Owner's option, and the Owner may terminate the
Contract and take possession of the site and of all materials, equipment, tools, and
machinery thereon owned by the Contractor and may finish the Work by whatever method
the Owner may deem expedient.  If the costs of finishing the Work exceed any unpaid
compensation due the Contractor, the Contractor shall pay the difference to the Owner.

B. "If the continuation of this Agreement is contingent upon the appropriation of adequate
state, or federal funds, this Agreement may be terminated on the date beginning on the
first fiscal year for which funds are not appropriated or at the exhaustion of the
appropriation.  The Owner may terminate this Agreement by providing written notice to
the parties of such non-appropriation.  All payment obligations of the Owner will cease
upon the date of termination.  Notwithstanding the foregoing, the Owner agrees that it will
use its best efforts to obtain approval of necessary funds to continue the Agreement by
taking appropriate action to request adequate funds to continue the Agreement."
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SECTION 009500
GENERAL AND SPECIAL INSTRUCTIONS

PART 1 - GENERAL
1.01 GENERAL INSTRUCTIONS TO BIDDERS

A. The general rules and conditions which follow apply to all purchases and become a part of
each contract or purchase order
1. Before submitting its bid, the bidder must review all instructions and specifications.
2. A bidder's misinterpretation or ignorance of such instructions or specifications will

not excuse the bidder from complying with the instructions and specifications.
3. The bidder must also review applicable state laws.  If these instructions or the bid

specifications are inconsistent with state law, state law shall control.
1.02 DEFINITIONS:

A. "District" refers to the Brandywine School District.
1.03 BID PROPOSALS

A. Use the enclosed Proposal Form in submitting a Bid Proposal. The Bid Proposal must be
dated and signed by an authorized representative of the bidder.

B. Refer to Section 001000, INSTRUCTIONS TO BIDDERS, for additional information.
1.04 "RFP" - REQUESTS FOR PROPOSALS:    N/A
1.05 PRE-BID MEETINGS:          REQUIRED
1.06 DELIVERY OF BID PROPOSALS

A. Sealed Bid Proposal must be received at the address listed in the Advertisement for Bid
notice, prior to the time set for the Bid Opening. It is the responsibility of the Bidder to
make certain that the Bid Proposal is in the location designated above prior to the time set
for the Bid Opening. The District accepts no responsibility for any bid entrusted to the
United States Postal Service, or any other delivery service or company. Bid Proposals not
received in the designated location by the time set for the Bid Opening will not be
considered.

1.07 BID OPENING
A. Bids will be publicly opened at the designated location at the time designated on the

Proposal Form, and in the Advertisement for Bids.  The purpose of the opening is to
reveal the names of those bidders submitting proposals.  The opening is not to serve as a
forum for determining the responsiveness of each bid, or the apparent low bidder.  The
aggregate amount of each bid shall be disclosed. Additional information shall be disclosed
at the discretion of the District.

1.08 POLICY AND PROCEDURE FOR THE EXAMINATION AND COPYING OF PUBLIC
RECORDS
A. Title 29 § 10003 Delaware Code Freedom of Information Act

1. All public records shall be open to inspection and copying by any citizen of the State
during regular business hours by the custodian of the records for the appropriate
public body.  Reasonable access to and reasonable facilities for copying of these
records shall not be denied to any citizen.  If the record is in active use or in storage
and, therefore, not available at the time a citizen requests access, the custodian shall 
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so inform the citizen and make an appointment for said citizen to examine such records as
expediently as they may be made available.  Any reasonable expense involved in the
copying of such records shall be levied as a charge on the citizen requesting such
copy.

2. It shall be the responsibility of the public body to establish rules and regulations
regarding access to public records as well as fees charged for copying of such
records.  (60 Del. Laws, c. 641 § 1.)

B. Examination of Contract File
1. Any citizen of the State or bidder may review the contract file only after making an

appointment to do so with the District.  Requests to review the records during an
unannounced office visit may be denied if department personnel are busy, or if the
file is in active use.  Trade secrets and commercial or financial information of a
privileged or confidential nature shall not be deemed public.

C. Requests for Bid Tabulations
1. Copies of bid tabulation may be obtained from the District either by mail after

receipt of a written request and a self-addressed and stamped envelope, or by making
an appointment to pick up copies that will be left at the Receptionist's desk.  Bid
tabulation and/or contract information other than the name of the successful bidder
will not be given out over the telephone.  Requests for bid tabulations during an
unannounced office visit may be denied if work flow of department personnel will be
disrupted.

D. Copying Fees
1. The District reserves the right to charge a reasonable fee for the copying of any

public record.  Such charges must be paid to the District prior to receiving the copies.
1.09 STATUS OF PROPOSALS

A. Unless otherwise stated in the Special Instructions or on the Proposal Form, the Proposal
submitted by bidders shall be binding for a period of 60 days from the date the bids are
opened.  Requests for Proposals shall be binding for a period of 90 days.

B. Bids may be withdrawn up to the time of the bid opening upon request of the bidder. 
Such a request must be in writing and received by the District prior to the time stated for
the bid opening.  Timely requests submitted by facsimile or telegram will be honored.

C. Waiver - The District reserves the right to waive any failure to conform to the instructions
or specifications if the waiver: (1) does not involve a mandatory statutory requirement; (2)
does not provide a competitive advantage to one or more bidders; and (3) is in the best
interest of the District.

D. Bidders may take exception to the terms and conditions of the instructions and/or
specifications. Exceptions must be submitted prior to the opening of bids.  Exceptions that
do not conform to State bid law and/or create inequality in the treatment of bidders will be
rejected.  The bid of a bidder taking exception may be rejected if the District rejects the
exception.

1.10 AWARDING OF BIDS
A. The District reserves the right to award the bid to the lowest qualified bidder meeting

specifications by item, in total, or any other method, whichever is deemed by the District
to be in its best interest.
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B. The District reserves the right to award the bid to 2 or more firms if the advertisement for
bids notifies bidders of the right of the District to make such an award and the criteria for
such an award.

C. The District reserves the right to reject any and all bids, in whole or in part, to make
partial awards, to waive any irregularity, to reasonably increase or decrease quantities
where estimated quantities are shown or where definite quantities are shown, and may
reject any bid which indicates any omission, contains alteration of form or additions not
requested or imposes conditions, or where the individual bidder should receive a total
award of less than $500.00, or offers alternate items, and make any award which is
deemed to be in the best interest of the District.

D. In the event of tie bids, the District will decide which bidder is to be awarded the contract
by any criteria of its choice.

E. The contract shall be awarded by the District and its Board(s) within 60 days after the
opening of bids.  Failure to do so shall be cause for rejection of all bids.  Responses to
Requests for Proposals shall be awarded within 90 days after the opening of Proposals. 
Failure to do so shall be cause for rejection of all proposals.

1.11 BID DEPOSIT REQUIRED
1.12 FORMAL CONTRACT AND/OR PURCHASE ORDER

A. The successful bidder shall execute the formal contract, within twenty (20) days after the
award of the contract.  No bidder or Vendor is to begin any work until it receives a State
of Delaware Purchase Order signed by two authorized representatives of the District,
properly processed through the State of Delaware Accounting Office.  The Purchase
Order shall serve as the authorization to proceed with work in accordance with the bid
specifications and the special instructions.

B. The formal contract or purchase order shall incorporate by reference these General
Instructions, as well as the Special Instructions and Specifications and the bidder's
Proposal.

1.13 PERFORMANCE AND PAYMENT BONDS REQUIRED
1.14 FAILURE TO COMPLY WITH CONTRACT: NEW AWARD: SUPERVISION

A. If any person entering into a contract under the authority of this chapter neglects or
refuses to perform it or fails to comply with the terms thereof, the District will terminate
the contract and proceed to award a new contract in accordance with the provisions of
Chapter 69, Title 29 of the Delaware Code, or may require the surety on the performance
bond to complete the contract in accordance with the terms of the performance bond.

B. Should a contractor/supplier fail to perform under the conditions of this contract, the
District reserves the right to purchase the item or items on the open market and charge to
the contractor/supplier or deduct from any monies owed the contractor/supplier, the
difference between the bid price and the purchase price. However, no such action will be
taken without first notifying the contractor/supplier by certified letter and giving him
reasonable time to reply, but in no event longer than 10 days from the mailing of the
certified letter. Failure to supply items as bid may be cause for removal of a bidder from
our vendor bid list.
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1.15 PREFERENCE FOR DELAWARE LABOR:  STIPULATION IN CONTRACT
A. In the construction of all public works for the State or any political subdivision thereof, or

by persons contracting with the State or any political subdivision thereof, preference in
employment of laborers, workmen or mechanics, shall be given to bona fide legal citizens
of the State, who have established citizenship by residence of at least ninety days in the
State.  Any person, company or corporation who violates the provisions of this section
shall pay a penalty to the Secretary of Finance equal to the amount of compensation paid
to any person in violation of this section.  (per Delaware Code, Title 29, Chapter 69,
Section 6962, Paragraph (d) Subsection (4)b)

1.16 NON-DISCRIMINATION
A. In performing this work the successful bidder agrees to the following:
B. The successful bidder will not discriminate against any employee or application for

employment because of race, creed, color, sex, national origin, age or disability.  The
vendor will take affirmative action to ensure that applicants are employed, and that
employees are treated during employment, without regard to their race, creed, color, sex,
national origin, age or disability.  Such action shall include, but not be limited to, the
following: Employment, upgrading, demotion, or transfer; recruitment; layoff or
termination; rates of pay or other forms of compensation; and selection for training,
including apprenticeship.

C. The successful bidder will, in all solicitations or advertisements for employees place by or
on behalf of himself, state that all qualified applicants will receive consideration for
employment without regard to race, creed, color, sex, national origin, age or disability.

1.17 EQUAL OPPORTUNITY EMPLOYER
A. The School District is an equal opportunity employer and does not discriminate or deny

services on the basis of race, color, creed, national origin, sex, disability, or age.
1.18 INSURANCE - LIABILITY

A. The successful bidder shall maintain, at its expense, the following insurance:
1. Public Liability and Automobile Liability Insurance

a. The policy is to be provided for both the owner and the contractor.
b. Minimum coverage for bodily injury shall be $500,000 for any one individual

and $1,000,000 for any one accident.
c. Minimum coverage for property damage shall be $500,000 for any one accident.
d. Policies shall include completed operations, owners and contractors Protective

Liability and Contractual Liability coverage, including protection against claims
arising out of the activities of subcontractors in the same minimum amounts
stated above.

e. If the project involves excavations, deep trenching, or blasting, endorsements to
the policy should be obtained to cover these hazards.

f. Certificates of insurance must be filed with the owner guaranteeing fifteen (15)
days’ notice prior to cancellation.

2. Builders Risk Policy
a. The builders risk policy shall be an all risk coverage policy.
b. The policy shall be in the name of the owner and prime contractor, jointly, "as

their interests may appear."
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c. On new construction or complete additions, the policy will be carried on a
completed value basis.

d. On renovation projects, the policy will be covered by either an installation
floater or a separate policy of sufficient dollar amount to fully cover the cost of
the materials stored.

e. If it is your policy to pay for material not stored on the site, either a separate
certificate of insurance must be issued or a rider must be added to the existing
builders risk policy.  The amount of coverage must be sufficient to cover all
materials stored off the site.

f. Certificates of insurance must be filed with the owner guaranteeing fifteen (15)
days’ notice prior to cancellation.

3. Worker's Compensation Including Employee's Liability
a. Minimum limit on Employee's Liability to be $100,000 minimum limit for all

employees working at one site.
b. Certificates of insurance must be filed with the owner guaranteeing fifteen (15)

days’ notice prior to cancellation.
1.19 LCENSES, FEES, PERMITS, TAXES, AND STATE LAWS AS APPLICABLE

A. In the performance of this Contract the successful Bidder is required to comply with all
applicable Federal, State, and Local laws, ordinances, codes, and regulations.  The cost of
permits, insurance, taxes, and other relevant costs required in the performance of the
Contract shall be borne by the successful Bidder.  All Delaware Laws in reference to
construction shall be as binding as though quoted in full herein and their application shall
be fully adhered to by all parties affected hereby.  The vendor shall furnish upon request
any or all of the referenced items.

1.20 WAGE SCALE - PREVAILING WAGE RATE
1.21 PATENTS, TRADEMARKS, AND COPYRIGHTS

A. The supplier shall hold free of any liability, the School District and the officers and
employees, of any costs or expenses arising from patent, trademark or copyright
infringement incurred by use of any item supplied or process used in performance of this
Contract.

1.22 COVENANT AGAINST CONTINGENT FEES
A. The bidder warrants that no person or selling agency has been employed or retained to

solicit or secure the Contract upon an agreement of understanding for a commission or
percentage, brokerage, or contingent fee, excepting bona fide employees or bona fide
established commercial or selling agencies maintained by the bidder for the purpose of
securing business. For breach or violation of this warrantee the School District shall have
the right to annul the Contract without liability or at its discretion to deduct from the
contract price or otherwise recover the full amount of such commission, percentage,
brokerage or contingent fees.

1.23 TAXES - EXEMPT
A. Since the School District is exempt, prices quoted shall not include Federal taxes or State

of Local taxes. Tax Exemption number is (Available from Owner).
1.24 TRADE DISCOUNTS

A. All prices offered must be lowest net price after trade discounts have been considered.
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B. Bids offering a percentage off list prices will not be accepted unless;
1. Specifically requested in that manner;
2. A copy of the referenced price list accompanies the bid.

1.25 COMMERCIAL WARRANTEE AND GUARANTEE CERTIFICATE
A. The supplier agrees that the supplies or services furnished under the Contract shall be

covered by the most favorable commercial warranties the supplier gives to any customer
for such supplies or services and that the rights and remedies provided herein are in
addition to and do not limit any rights afforded to the District by any other clauses of the
Contract. A final payment for performance shall not relieve the successful bidder of
responsibility for faulty materials or workmanship.

1.26 INTERPRETATION OF SPECIFICATIONS
A. Should any bidder be in doubt as to the intention and meaning of the specifications, he

may make inquiry to the Architect.  Questions received less than three working days
before the opening of bids may not be considered.  All questions in order to be considered
must be submitted in writing.

1.27 EXAMINATION OF SITE AND OTHER CONDITIONS BEARING ON THIS WORK
A. Before submitting proposal, bidders shall fully inform themselves of the nature of the

work by personal examination of the site and by such means as they consider necessary, as
to matters, conditions, or considerations bearing on or in any way affecting the
preparation of their proposal.
1. A bidder shall not at any time after the submission of his proposal claim that there is

any misunderstanding in regard to the location, extent, or nature of the work to be
performed.

2. No claims for any extra will be allowed because of alleged impossibilities in the
production of the results specified, or because of inadequate or improper plans or
specifications, and whenever a result is required, the successful bidder shall furnish
any and all extras and make any changes needed to produce, to the satisfaction of the
District, the required results at no expense to the District.

B. Failure of the bidder to thoroughly understand all aspects of the solicitation before
submitting their bid shall not be sufficient cause to permit withdrawal of its bid nor secure
relief on pleas of error, after the contract is awarded.

1.28 BRAND NAMES AND APPROVED EQUAL
A. Where a particular manufacturer or several manufacturers, brands or models are

referenced, it is to be interpreted as indicating the type or quality of material, and shall be
interpreted to include an "approved equal".  Bids may be considered on models or brands
or products of manufacturers other than those specified if the items being substituted were
approved by the designee of the District.

B. Where a manufacturer, brand, or model is referenced in the bid specifications, the absence
of a reference to a different manufacturer, brand, or model in the bidder's proposal shall be
interpreted as a bid on the manufacturer, brand, or model specified.

C. Where several manufacturers or models are referenced as being equally acceptable and the
bidder does not indicate what particular model or brand they are offering, the Designee of
the District shall have the right to select any brand or model referenced.
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D. Only one bid per item will be considered.  If a vendor submits more than one bid on an
item, none of the vendor's bids on that item will be considered.

E. The Board of Education of the District shall be the sole judge as to whether or not items
submitted meet specifications or whether or not items being bid are equal.  Any attempt to
"resell" or disqualify other supplies while the proposals are being analyzed may be reason
for your bid to be disqualified.

F. All items furnished under the Contract must be new and unused, latest models (unless
otherwise specified) and free from all defects. The foregoing exempts exchange, normal
"rebuilt" items, where specified.

1.29 SAMPLES AND DESCRIPTIVE LITERATURE
A. When requesting approval to bid models, brands or products of manufacturers other than

those specified, such a request must be accompanied by catalog cuts and/or detailed
specifications. The District may also request bidders to submit samples for examination
and appraisal.

B. Requested samples shall be submitted at no cost to the District and may be required by the
District either prior to, at the time of the bid opening, or within ten calendar days
following the request. Time of submission of samples shall be specified in the
specifications.  Samples shall be specified in the specifications.  Samples not provided as
requested, will be reason to reject the bid for that item.  All such samples shall be
identified as to the supplier, model number, bid item number and other information that
may be required; these samples will be returned after evaluation. Suppliers shall have the
responsibility of picking up their samples within two weeks after notification. Samples not
removed after two weeks will automatically become the property of the District at no
charge.

1.30 RESPONSIBILITY FOR DAMAGE AND CARE OF SCHOOL PROPERTY
A. The Supplier in the performance of this Contract will be held financially responsible for

any damage to the grounds, buildings, or equipment caused by him, his subcontractors or
employees, or other persons engaged in the performance of the Contract.

B. Every reasonable effort shall be made by workmen to proceed with the work as described
in these specifications in a manner accepted in trade circles as the highest level of
workmanship.  The successful bidder for this work shall be responsible for all damage to
other work caused by his workmen or through the neglect of his workmen on the site.

C. Workmanlike care shall be expected at all times in performing the work.  It shall be the
responsibility of the successful bidder to repair or replace all damaged property, the
damage for which he or anyone working under his direction is responsible.

1.31 SUPPLIER CLEAN-UP
A. All debris resulting from the supplier's delivery and installation shall be disposed of

entirely by the supplier in an efficient and expeditious manner as required and directed by
the District Designee.  The successful bidder shall at all times keep the premises free from
accumulation of waste materials or rubbish caused by his employees or work. 
District-owned trash receptacles are not to be used by the vendor without prior approval.

1.32 STORAGE OF MATERIALS
A. Every effort shall be made by the successful bidder to schedule delivery of materials so

that a minimum of storage space is required.  The successful bidder shall not encumber 
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the premises with his materials and shall store all materials in a place designated by the District
or its representative.  The District will not be responsible for any damage to or theft of
tools or materials used in this work.

1.33 UNPACKING AND ASSEMBLING
A. All work described in the specifications regarding unpacking, assembling, and placement

of all movable furniture and/or equipment must be completed within five (5) days after
furniture and/or equipment is received on the site unless prior approval is received.

B. Any bidder failing to unpack and assemble knockdown equipment and furniture will be
charged (deduction will be made from billing) a fee to cover the District's cost of
unpacking and assembling.

1.34 SERVICE
A. Each bidder may be required to submit a signed statement to the effect he can furnish

service by factory trained personnel Monday to Friday during the hours of 8:00 a.m. - 4:00
p.m.

1.35 SCHEDULE FOR PERFORMANCE OF WORK
A. All work described in these specifications must be completed with reasonable promptness.

 The District shall be the sole judge of what is "reasonably prompt" under the
circumstances.  If the successful bidder does not begin the work in a reasonable amount of
time, it will be notified that if it fails to initiate the work promptly, the contract may be
terminated and the District will forthwith proceed to collect for nonperformance of the
work.

1.36 ORDERING
A. All items or services to be furnished under the Contract will be ordered by the issuance of

a Purchase Order signed by two authorized representatives of the District.  This document
must be in the hands of the successful bidder prior to any work commencing on the
Contract.

1.37 DELIVERY, INSPECTION, ACCEPTANCE, AND PACKAGING
A. All supplies, materials, equipment, goods, and services are to be delivered postpaid to the

location or locations indicated on the Proposal Form, Specifications, or Purchase Order. 
No labor will be provided to help unload any product under Contract.

B. The delivery of goods or items furnished under the terms of the Contract shall not be
considered as acceptance thereof until the goods are inspected.  The District shall have a
reasonable opportunity to inspect.  If, for example, goods are delivered on August 1, the
District may not have a reasonable opportunity to inspect such goods until September or
October.  In all events, shipping invoices or other documents sent with goods shall not be
controlling with respect to the timing of inspection.  The inspection and test by the
District of any supplies or lots thereof does not relieve the supplier from any
responsibility regarding defects or other failure to meet the Contract requirements, which
may be discovered subsequent to delivery.  Except as otherwise provided in the Contract,
acceptance shall be conclusive except as regards to patent defects, fraud, or such gross
mistakes as amount to fraud.

C. Any item to be supplied as a result of this Contract shall be subject to inspection and test
by the Ordering Office, to the extent practicable, at all times and places including the
period of manufacture and in any event prior to acceptance.
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D. In case any item or lots of items are found to be defective in material or workmanship or
otherwise not in conformity with the requirements of the Contract, the Ordering Office
shall have the right to either reject them (with or without instructions as to their
disposition) or to require their correction. Items or lots of items which have been rejected
or required to be corrected shall be removed or, if required by the Ordering Office as they
may deem appropriate, corrected in place by and at the expense of the supplier promptly
after notice, and shall not thereafter be tendered for acceptance unless the former rejection
or requirement of correction is disclosed.  If the supplier fails to promptly remove such
items or lots of items which are required to be removed, or promptly to replace or correct
such items or lots of items, the District either (1) may re-contract or otherwise, replace or
correct such items and charge the supplier the cost occasioned the District thereby, or (2)
may terminate the Contract for default as provided in the clause of the Contract entitled
"Failure to comply with Contract".

E. Acceptance or rejection of any items shall be made as promptly as practicable after
delivery, except as otherwise provided in the Contract; but failure to inspect and accept or
reject items shall neither relieve the supplier from responsibility for such items as are not
in accordance with the Contract requirements nor impose liability on the District
therefore.

F. Neither the School District nor other Ordering Office will assume responsibility for
damage to any rejected delivery caused by weather, improper warehousing, or
mishandling.

G. All outer packs of items delivered under the Contract (except subsistence items delivered
to cafeterias) must be marked with the Purchase Order/Contract number and item
identification.
1. Failure to provide adequate identifying markings may result in refusal of the

delivery.
H. Unless otherwise stated, all prices include delivery and placement within the

ship-to-address in that area specified in the Contract or Purchase Order.
I. Collect shipments will not be accepted.
J. All shipments shall be F.O.B. point of destination as indicated in the Proposal or on the

Purchase Order.
1.38 INVOICES

A. Invoices must be completely identifiable, supported by delivery receipts where specified,
and contain the following minimum information:
1. Purchase Order/Contract number.
2. Delivery destination as it appears on the Purchase Order.
3. Contract item number, quantity and description of item billed.
4. Unit price and extended price of each item.
5. Total amount of invoice.
6. Any prompt payment discount offered.

1.39 INDEMNIFICATION
A. By submitting a bid, all bidders agree that in the event they are awarded a contract, they

will indemnify and otherwise hold harmless the District, its agents and employees from
any and all liability, suits, actions or claims, together with all costs, expenses or attorneys' 
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fees, arising out of their performance of work or supplying materials and services in
connection with the contract.  This agreement to indemnify and hold harmless shall cover
all suits, actions, claims or liabilities asserted against the District, its agents and
employees, regardless of whether such suits, actions, claims or liabilities are based upon
acts or failures to act attributable to the District or its employees or agents, to the extent
that it shall be also determined that the acts, or failure to act are attributable, in whole or
in part, to such bidders or its employees or agents.

1.40 ASSIGNMENT OF ANTITRUST CLAIMS
A. As consideration for the award and execution by the Board(s) of this contract, the

successful bidder hereby grants, conveys, sells, assigns, and transfers to the State of
Delaware all of its right, title and interest in and to all known or unknown causes of action
it presently has or may now or hereafter acquire under the antitrust laws of the United
States and the State of Delaware, relating to the particular goods or services purchased or
acquired by the Board(s) pursuant to this contract.

1.41 HAZARDOUS MATERIALS
A. 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 is known to be present in the work place, and if employees may be exposed under
normal conditions or in any foreseeable emergency situation.

B. Material Safety Data Sheets must be provided directly to each School along with the
shipping slips that includes those products.

1.42 CONTRACT DOCUMENTS
A. These General Instructions and any Special Instructions, Bid Specifications, Requests for

Bid, Bid Proposal Form, Purchase Order, and Contract shall be a part of and constitute the
contract entered into by the District and any successful bidder.  In the event there is any
discrepancy between any of the foregoing contract documents, the following order of
documents governs so that the former prevails over the latter:  Contract, Purchase Order,
Bid Specifications, Special Instructions, General Instructions, Requests for Bid and Bid
Proposal Form.

1.43 THE CONTRACT
A. This Contract shall be governed by Delaware law, and any dispute concerning the

interpretation or application of this Contract, and any documents incorporated by
reference into this Contract, or any materials supplied or work performed under this
Contract must be heard in Delaware.

1.44 TRANSFER OF BIDS
A. The District named in this bid and the successful bidder may reach an agreement to make

available to any agency or school district in the State the bid prices submitted for this
contract.  Where such an agreement exists, the District named shall have access to
purchase under the contract.

1.45 CONTRACT REQUIREMENTS:
A. This contract will be issued to cover the General requirements for multiple locations of

the District, as noted in this project manual  _______.



1.46 CONTRACT PERIOD:
A. Each vendor’s contract shall be valid for a period from Authorization to Proceed through

completion.
1.47 PRICES

A. Prices will remain firm for the term of the contract.
1.48 MANDATORY INSURANCE REQUIREMENTS

A. Before any work is done hereunder, the Certificate of Insurance and/or copies of the
insurance policies, referencing the contract number stated herein, shall be filed with the
State.  The certificate holder is as follows:

As required in Section 009000
1.49 BASIS OF AWARD:

A. The Owner shall award this contract to the lowest responsible and responsive bidder(s)
who best meets the terms and conditions of the bid.  .

B. The Owner reserves the right to reject any or all bids in whole or in part, to make multiple
awards, partial awards, award by types, item by item, or lump sum total, whichever may
be most advantageous to the District.

1.50 HOLD HARMLESS:
A. The successful bidder agrees that it shall indemnify and hold the District and all its

agencies harmless from and against any and all claims for injury, loss of life, or damage to
or loss of use of property caused or alleged to be caused by acts or omissions of the
successful bidder, its employees, and invitees on or about the premises and which arise
out of the successful bidder’s performance, or failure to perform as specified in the
Agreement.

1.51 NON-PERFORMANCE:
A. In the event the vendor does not fulfill its obligations under the terms and conditions of

this contract, the ordering agency may purchase equivalent product on the open market
any difference in cost between the contract prices herein and the price of open market
product shall be the responsibility of the vendor. Under no circumstances shall monies be
due the vendor in the event open market products can be obtained below contract cost. 
Any monies charged to the vendor may be deducted from an open invoice.

1.52 PAYMENT:
A. The agencies or school districts involved will authorize and process for payment each

invoice within thirty (30) days after the date of receipt.
1.53 ALTERNATE BIDS AND SUBSTITUTIONS:

A. All alternate bids/substitutions must be accompanied with the following information for
each item in order to be considered for award.
1. Completed bid forms
2. Written list, stating deviations from specified product.
3. Product literature and manufacturers specifications.
4. Warranty Information.



B. All vendors should also be prepared to provide a sample of the exact item bid for
evaluation purposes within 48 hours of a request to provide this information.   Failure of a

vendor to meet any of these terms will result in an automatic rejection of the vendor's bid for
items that do not comply with these requirements.

C. The District and the Architect reserve sole discretion on the final selections based on any
and all criteria and any or all General Conditions, Special Instructions or Supplementary
Conditions.

1.54 QUANTITIES:
A. Quantities listed in this Specification are the anticipated needs for this contract.  Except

where budget constraints would prohibit ordering those quantities, the quantities stated
are, to the best of the District’s knowledge, the minimum amounts.  The right to increase
or decrease quantities is reserved and the unit price quoted on the bid form shall remain as
quoted for the contract period.

1.55 PUNCH LIST:
A. Vendor(s) shall complete punch list items in a timely manner.  Final payment will not be

issued until punch list items are complete to Owner’s satisfaction
END OF SECTION
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SECTION 011000
SUMMARY

PART 1  GENERAL
1.01 PROJECT

A. Project Name:  Brandywine High School Chiller Replacement.
B. Owner's Name:  Brandywine School District.
C. Architect's Name:  ABHA Architects .
D. The Project consists of   replacement of the chiller including demolition and removal  of

the existing chiller, new foundation and installation of new chiller, tie ins and associated
work..

1.02 CONTRACT DESCRIPTION
A. Contract Type:  A single prime contract based on a Stipulated Price.

1.03 OWNER OCCUPANCY
A. Owner intends to continue to occupy adjacent portions of the existing building during the

entre period of construction for the conduct of normal operations.  .
B. Cooperate with Owner to minimize conflict and to facilitate Owner's operations.
C. Construct work to accommodate the Owner's use of the premises during the construction

period. Coordinate with the Owner's Representative to minimize inconvenience to faculty,
students and parents/guardians.

1.04 TIME OF START AND COMPLETION
A. Site is available for start of work on June 12 2017
B. The Work shall be Substantially Complete within 100 calendar days after issuance of

Notice to Proceed (if any) or Date of Contract, whichever is earlier.
1. Provide double shifts and/or overtime if required to meet Substantial Completion

date.
2. Work must be completed by September 5 2017
3. Minor work may be permitted after occupancy.

1.05 LIQUIDATED DAMAGES
A. There are no Liquidated Damages applying to this Work.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 012000
PRICE AND PAYMENT PROCEDURES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Procedures for preparation and submittal of applications for progress payments.
B. Documentation of changes in Contract Sum and Contract Time.
C. Change procedures.
D. Correlation of Contractor submittals based on changes.
E. Procedures for preparation and submittal of application for final payment.

1.02 RELATED REQUIREMENTS
A. Section 005000 - Contracting Forms and Supplements:  Forms to be used.
B. Document 007300 - Supplementary Conditions: Percentage allowances for Contractor's

overhead and profit.
C. Section 012100 - Allowances:  Payment procedures relating to allowances.
D. Section 012200 - Unit Prices:  Monetary values of unit prices, payment and modification

procedures relating to unit prices.
1.03 SCHEDULE OF VALUES

A. Electronic media printout including equivalent information will be considered in lieu of
standard form specified; submit draft to Architect for approval.

B. Forms filled out by hand will not be accepted.
C. Submit Schedule of Values in duplicate within 15 days after date of Owner-Contractor

Agreement.
D. Include in each line item, the amount of Allowances specified in Section 01210.  For unit

cost Allowances, identify quantities taken from Contract Documents multiplied by the
unit cost to achieve the total for the item.

1.04 APPLICATIONS FOR PROGRESS PAYMENTS
A. Payment Period:  Submit at intervals stipulated in the Agreement.
B. Electronic media printout including equivalent information will be considered in lieu of

standard form specified; submit sample to Architect for approval.
C. Forms filled out by hand will not be accepted.
D. Execute certification by signature of authorized officer.
E. Use data from approved Schedule of Values.  Provide dollar value in each column for

each line item for portion of work performed and for stored Products.
F. List each executed Change Order as a separate line item, listing Change Order number and

dollar amount as for an original item of Work.
G. Submit three copies of each Application for Payment.
H. Include the following with the application:

1. Insurance certificates for off-site stored products.



BHS Chiller Replacement Brandywine School Dsitrict
Project No. 1629 BSD17009-CHILLER

012000-2 PRICE AND PAYMENT PROCEDURES

1.05 MODIFICATION PROCEDURES
A. Submit name of the individual authorized to receive change documents and who will be

responsible for informing others in Contractor's employ or subcontractors of changes to
the Contract Documents.

B. For minor changes not involving an adjustment to the Contract Sum or Contract Time,
Architect will issue instructions directly to Contractor.

C. For other required changes, Architect will issue a document signed by Owner instructing
Contractor to proceed with the change, for subsequent inclusion in a Change Order.
1. The document will describe the required changes and will designate method of

determining any change in Contract Sum or Contract Time.
2. Promptly execute the change.

D. For changes for which advance pricing is desired, Architect will issue a Contract
Modification Request (CMR) that includes a detailed description of a proposed change
with supplementary or revised drawings and 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, including changes in Contract Time, if necessary, .
1. Such request is for information only, and is not an instruction to execute the changes,

nor to stop work in progress.
2. Format for Contract Modification Requests shall be as issued by the Architect at the

Pre-Construction meeting.
E. Contractor may propose a change by submitting a change order request for change to

Architect, describing the proposed change and its full effect on the Work, with a statement
describing the reason for the change, and the effect on the Contract Sum and Contract
Time with full documentation and a statement describing the effect on Work by separate
or other contractors.  

F. Computation of Change in Contract Amount:  As specified in the Agreement and
Conditions of the Contract.

G. Substantiation of Costs:  Provide full information required for evaluation.
1.  Provide following data:

a. Quantities of products, labor, and equipment.
b. Taxes, insurance, and bonds.
c. Overhead and profit.
d. Justification for any change in Contract Time.
e. Credit for deletions from Contract, similarly documented.

2. Support each claim for additional costs, including time and material work, with
additional information:
a. Origin and date of claim.
b. Dates and times work was performed, and by whom.
c. Time records and wage rates paid.
d. Invoices and receipts for products, equipment, and subcontracts, similarly

documented.
3. For Time and Material work, submit itemized account and supporting data after

completion of change, within time limits indicated in the Conditions of the Contract.
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H. When the information in the Contract Modification Request and Change Order Request is
complete, it will be submitted to the Architect for review and forwarded to the Owner.  If
the change is agreed to by the Owner, the Architect will prepare a Change Order and
forward it to the Contractor for signature.

I. Execution of Change Orders:  Architect will issue Change Orders for signatures of parties
as provided in the Conditions of the Contract.

J. After execution of Change Order by all parties, 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.

K. Promptly revise progress schedules to reflect any change in Contract Time, revise
sub-schedules to adjust times for other items of work affected by the change, and
resubmit.

L. Promptly enter changes in Project Record Documents.
1.06 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 017000.
2. All Closeout submittals as specified in Section 017800.
3. Submit Affidavit of Payment of Indebtedness:  See General Conditions.
4. Submit Consent of Surety to Final Payment:  See General Conditions.
5. Submit Releases of Liens:  See General Conditions.  Release forms shall conform to

State law governing mechanics Liens and shall be transmitted with AIA Document
G706A.  Note that Document G706A is not a release of liens and must be
accompanied by actual releases.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION - NOT USED

END OF SECTION



BHS Chiller Replacement Brandywine School Dsitrict
Project No. 1629 BSD17009-CHILLER

012000-4 PRICE AND PAYMENT PROCEDURES

TIGGER
Typewritten Text
Intentionally blank



Brandywine School District BHS Chiller Replacement
BSD17009-CHILLER Project No. 16291629

CLOSEOUT SUBMITTALS 017800-1

SECTION 017800
CLOSEOUT SUBMITTALS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Project Record Documents.
B. Operation and Maintenance Data.
C. Warranties and bonds.

1.02 RELATED REQUIREMENTS
A. Section 007200 - General Conditions:  Performance bond and labor and material payment

bonds, warranty, and correction of work.
B. Section 013000 - Administrative Requirements:  Submittals procedures, shop drawings,

product data, and samples.
C. Section 017000 - Execution and Closeout Requirements:  Contract closeout procedures.
D. Individual Product Sections:  Specific requirements for operation and maintenance data.
E. Individual Product Sections:  Warranties required for specific products or Work.

1.03 SUBMITTALS
A. Project Record Documents:  Submit documents to Architect with claim for final

Application for Payment.
B. Operation and Maintenance Data:

1. Submit two copies of preliminary draft or proposed formats and outlines of contents
before start of Work.  Architect will review draft and return one copy with
comments.

2. For equipment, or component parts of equipment put into service during construction
and operated by Owner, submit completed documents within ten days after
acceptance.

3. Submit one copy of completed documents 15 days prior to final inspection.  This
copy will be reviewed and returned , with Architect comments.  Revise content of all
document sets as required prior to final submission.

4. Submit two sets of revised final documents in final form within 10 days after final
inspection.

C. Warranties and Bonds:
1. For equipment or component parts of equipment put into service during construction

with Owner'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.
3. For items 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.
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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.

B. Ensure entries are complete and accurate, enabling future reference by Owner.
C. Store record documents separate from documents used for construction.
D. Record information concurrent with construction progress.
E. Record Drawings :  Legibly mark each item to record actual construction including:

1. Measured horizontal and vertical locations of underground utilities and
appurtenances, referenced to permanent surface improvements.

2. Measured locations of internal utilities and appurtenances concealed in construction,
referenced to visible and accessible features of the Work.

3. Field changes of dimension and detail.
4. Details not on original Contract drawings.

3.02 OPERATION AND MAINTENANCE DATA
A. Source Data:  For each product or system, list names, addresses and telephone numbers of

Subcontractors and suppliers, including local source of supplies and replacement parts.
B. Product Data:  Mark each sheet to clearly identify specific products and component parts,

and data applicable to installation.  Delete inapplicable information.
C. Drawings:  Supplement product data to illustrate relations of component parts of

equipment and systems, to show control and flow diagrams.  Do not use Project Record
Documents as maintenance drawings.

D. Typed Text:  As required to supplement product data.  Provide logical sequence of
instructions for each procedure, incorporating manufacturer's instructions.

3.03 OPERATION AND MAINTENANCE DATA FOR MATERIALS AND FINISHES
A. For Each Product, Applied Material, and Finish:

1. Product data, with catalog number, size, composition, and color and texture
designations.

B. Instructions for Care and Maintenance:  Manufacturer's recommendations for cleaning
agents and methods, precautions against detrimental cleaning agents and methods, and
recommended schedule for cleaning and maintenance.

C. Moisture protection and weather-exposed products:  Include product data listing
applicable reference standards, chemical composition, and details of installation.  Provide
recommendations for inspections, maintenance, and repair.

D. Additional information as specified in individual product specification sections.
E. Where additional instructions are required, beyond the manufacturer's standard printed

instructions, have instructions prepared by personnel experienced in the operation and
maintenance of the specific products.
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3.04 OPERATION AND MAINTENANCE DATA FOR EQUIPMENT AND SYSTEMS
A. For Each Item of Equipment and Each System:

1. Description of unit or system, and component parts.
2. Identify function, normal operating characteristics, and limiting conditions.
3. Include performance curves, with engineering data and tests.
4. Complete nomenclature and model number of replaceable parts.

B. Where additional instructions are required, beyond the manufacturer's standard printed
instructions, have instructions prepared by personnel experienced in the operation and
maintenance of the specific products.

C. Panelboard Circuit Directories:  Provide electrical service characteristics, controls, and
communications; typed.

D. Include color coded wiring diagrams as installed.
E. 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.

F. 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.

G. Provide servicing and lubrication schedule, and list of lubricants required.
H. Include manufacturer's printed operation and maintenance instructions.
I. Include sequence of operation by controls manufacturer.
J. Provide original manufacturer's parts list, illustrations, assembly drawings, and diagrams

required for maintenance.
K. Provide control diagrams by controls manufacturer as installed.
L. Provide charts of valve tag numbers, with location and function of each valve, keyed to

flow and control diagrams.
M. Provide list of original manufacturer's spare parts, current prices, and recommended

quantities to be maintained in storage.
N. Additional Requirements:  As specified in individual product specification sections.

3.05 ASSEMBLY OF  OPERATION AND MAINTENANCE MANUALS
A. Assemble operation and maintenance data into durable manuals for Owner's personnel

use, with data arranged in the same sequence as, and identified by, the specification
sections.

B. Where systems involve more than one specification section, provide separate tabbed
divider for each system.

C. Prepare instructions and data by personnel experienced in maintenance and operation of
described products.

D. Prepare data in the form of an instructional manual.
E. Binders:  Commercial quality, 8-1/2 by 11 inch (216 by 280 mm) three D side ring binders

with durable plastic covers; 3 inch (____ mm) maximum ring size.  When multiple binders
are used, correlate data into related consistent groupings.
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F. Cover:  Identify each binder with typed or printed title OPERATION AND
MAINTENANCE INSTRUCTIONS; identify title of Project; identify subject matter of
contents.

G. Project Directory:  Title and address of Project; names, addresses, and telephone numbers
of Architect, Consultants, Contractor and subcontractors, with names of responsible
parties.

H. Tables of Contents:  List every item separated by a divider, using the same identification
as on the divider tab; where multiple volumes are required, include all volumes Tables of
Contents in each volume, with the current volume clearly identified.

I. Dividers:  Provide tabbed dividers for each separate product and system; identify the
contents on the divider tab; immediately following the divider tab include a description of
product and major component parts of equipment.

J. Text:  Manufacturer's printed data, or typewritten data on 24 pound paper.
K. Drawings:  Provide with reinforced punched binder tab.  Bind in with text; fold larger

drawings to size of text pages.
L. Arrange content by products and systems under section numbers and sequence of Table of

Contents of this Project Manual.
1. Operating instructions.
2. Maintenance instructions for equipment and systems.
3. Maintenance instructions for special finishes, including recommended cleaning

methods and materials, and special precautions identifying detrimental agents.
M. Table of Contents:  Provide title of Project; names, addresses, and telephone numbers of

Architect, Consultants, and Contractor with name of responsible parties; schedule of
products and systems, indexed to content of the volume.

3.06 WARRANTIES AND BONDS
A. Obtain warranties and bonds, executed in duplicate by responsible Subcontractors,

suppliers, and manufacturers, within 10 days after completion of the applicable item of
work.  Except for items put into use with Owner's permission, leave date of beginning of
time of warranty until Date of Substantial completion is determined.

B. Verify that documents are in proper form, contain full information, and are notarized.
C. Co-execute submittals when required.
D. Retain warranties and bonds until time specified for submittal.
E. Include originals of each in operation and maintenance manuals, indexed separately on

Table of Contents.
END OF SECTION
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SECTION 23 0200 

GENERAL PROVISIONS – HVAC 

PART 1 – GENERAL  

1.1  RELATED DOCUMENTS 

 A. The general provisions of the Contract, including the Conditions of the Contract (General, 

Supplementary and other Conditions, if any) and Division 1 as appropriate, apply to work of this 

Section. 

 B. This specification or drawing and the design features or resulting construction disclosed, are the 

property of Furlow Associates, Inc., and shall not be reproduced without written permission. 

 C. All Mechanical Systems shall be part of and included in all of the following:  230200 thru 230950. 

1.2  WORK INCLUDED 

 A. Provide labor, materials, equipment and supervision necessary to install complete operating HVAC 

Systems, including all work at the site and within the proposed construction areas to accomplish the 

required work. 

 B. Wherever the term "provide" is used, it shall be understood to mean both "furnish" and "install". 

1.3  REGULATIONS, CODES AND STANDARDS 

 A. Work shall be performed in accordance with latest adopted codes, regulations and ordinances by 

authorities having jurisdiction.  Observe all safety regulations. 

 B. Obtain all permits and inspection certificates and pay all charges. 

 C. Make or arrange for utility connections and pay all charges. 

 D. Latest editions of any referenced standards shall govern. 

1.4  RELATED WORK 

 A. Refer to equipment shown or specified in sections of Division 1 thru 14 and 26 that will require 

Mechanical services and provide such service. 

 B. Refer to work related to HVAC as shown on the following contract drawings: 

        Structural 

        Electrical 

1.5  COORDINATION 

 A. The Mechanical and Electrical Contractors are responsible to coordinate all manufacturer's 

recommended circuit breakers, starters, disconnects and fuse sizes for all equipment.  Submission of a 

shop drawing will certify that this has been completed.  Any necessary changes required will be 

included as part of this contract. 

 B. Mechanical Contractor shall coordinate scheduling, submittals and work of the various sections of the 

Project Manual to ensure efficient and orderly sequence of installation of independent work elements, 

with provisions to accommodate items that may be installed at a later time. 

 C. Mechanical Contractor shall verify utility requirements and all characteristics of operating equipment 

are compatible with the building utilities.  Coordinate the work of all sections related and required for 

installing, connection and placing in service of all equipment. 

 D. Mechanical Contractor shall coordinate all space requirements, supports and installation of all 

mechanical and electrical work, which are indicated diagrammatically on the Drawings.  Verify 
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routing of all pipes, ducts, conduits and equipment connections.  Maximize accessibility for other 

work, and service requirements for maintenance and repairs. 

 E. Obtain written confirmation from all related trade Contractors and the Owner or his representative that 

requirements, conflicts and coordination issues have been discussed and resolved. 

 F. Submit coordination drawings to verify access and clearances. 

1.6  DEFINITIONS 

 A. Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred spaces, pipe 

and duct shafts, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces, 

crawl spaces, and tunnels. 

 B. Exposed, Interior Installations: Exposed to view indoors. Examples include finished occupied spaces 

and mechanical equipment rooms. 

 C. Exposed, Exterior Installations: Exposed to view outdoors, or subject to outdoor ambient temperatures 

and weather conditions. Examples include rooftop locations.. 

 D. Concealed, Interior Installations: Concealed from view and protected from physical contact by 

building occupants. Examples include above ceilings and in duct shafts. 

 E. Concealed, Exterior Installations: Concealed from view and protected from weather conditions and 

physical contact by building occupants, but subject to outdoor ambient temperatures. Examples 

include installation within unheated shelters. 

1.7  SUBMITTALS 

 A. Shop Drawings: 

   1. Shop drawings shall be submitted in accordance with Division 1 of these specifications except 

where herein modified. 

   2. Shop drawings comprising complete catalog cuts, performance test data for HVAC equipment as 

required by other sections of Division 23, shall be submitted for review checking.  The Contractor 

shall review these shop drawings for conformance to contract documents prior to submission and 

affix contractor's signature to each submittal certifying that this review has been done.  By 

approving and submitting shop drawings, product data, samples and similar materials, the 

Contractor represents that the Contractor has determined and verified materials, field 

measurements and field construction data that relates to the work, and has checked and 

coordinated this information with all of the requirements contained in the contract documents for 

the work of all trades. 

    a. The Contractor and equipment manufacturer shall clearly indentify in all submittals and shop 

drawings any and all applications standards which require additional work to accommodate 

this equipment and provide a complete and operational system as described in the contract 

documents. 

    b. The Contractor shall be completely responsible for any and all additional costs associated with 

the changes required by this and all other trades. 

   3. Submit a 1/4" scale layout of all mechanical equipment rooms.  All equipment and pads shall be 

to scale of equipment being furnished.  Obtain size information of any and all equipment from 

other trades and indicate on drawings.  The drawings shall be fully coordinated with all trades 

prior to submission.  Indicate coil pull areas, filter pull areas, maintenance clearances, and access 

as applicable. 
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   4. All shop drawing submittals shall have the following identification data, as applicable, contained 

therein or permanently adhered thereto. 

    a. Project name. 

    b. Project number. 

    c. Sub-contractor's, vendor's and/or manufacturer's name and address. 

    d. Product identification.                                                        

    e. Identification of deviation from contract documents. 

    f. Applicable contract drawings and specification section number. 

    g. Shop drawing title, drawing number, revision number, and date of drawing and revision. 

   5. Resubmit revised or additional shop drawings as requested. 

   6. Wherever shop drawings or vendor's standard data sheets indicate work to be done "by others", it 

shall be the responsibility of the contractor making the submission to identify by name, the 

contractor who is to do this work.  If the contractor named is other than the contractor making the 

submission, the shop drawing submission must be reviewed by the named contractor and bear his 

mark of approval, prior to submission to the Architect/Engineer. 

   7. Where equipment proposed differs from that shown on the drawings or specified, he shall submit 

for approval drawings showing the manner in which the layout is affected by the substitution. 

   8. The Contractor shall keep one copy of approved shop drawings at the job site,, filed in a suitable 

metal container.  The shop drawings shall be cataloged and kept in good repair, and shall be 

available for use by the Owner, Architect and Engineer. 

   9. No equipment shall be ordered, fabricated, etc., before approval of shop drawings. 

 B. Contractor is responsible for the shop drawing coordination and interface with the work of other 

contracts and adjacent work.  The relationship of Contractor’s work shall be verified as it relates to 

adjacent and critical features of the work of this and all contracts and materials. 

 C. The Contractor shall submit a complete schedule of all shop drawings required for the scope of work 

covering all materials and equipment listed in all sections of Division 23, Mechanical, including all 

documents required for contract closeout, Owner instructions and training, and all turnover items at 

the completion of the work.  This schedule shall be submitted for review and approval within thirty 

days of contract award and before any subsequent materials are provided for review. 

 D. The shop drawings provided by the Contractor will be reviewed only once and resubmittals will be 

reviewed only once.  Any other submittals will be billed to the Contractor at the Engineer’s standard 

rates. 

1.8  SITE INSPECTION 

 A. The Contractor shall visit site, inspect, and become aware of all conditions which may effect the work 

during the estimation phase of his work prior to bid openings.  Investigate utilities, protection 

requirements for adjacent facilities, storage locations, and access to the construction area. 

 B. Submission of a bid will be deemed evidence of having complied with this requirement.  

1.9  SUBSTITUTIONS 

 A. Whenever a material, article, piece of equipment or system is identified in the following specification 

or indicated on the drawings by reference to manufacturers' or vendors' names, trade names, catalog 

numbers or the like, it is so identified for the purpose of establishing the basis of the Bid. 
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 B. Substitution approval must be obtained and included as an addendum item prior to the submission of 

the bid.  An approved substitution shall not be considered as an approval for the Contractor or an 

equipment vendor to deviate from the written portion of the specifications unless so stated in the 

addendum.   

 C. The drawings illustrate the space allocated for equipment and the Contractor shall install the 

equipment accordingly.  If changes are required in the building or arrangement due to substitution of 

equipment, the Contractor making the substitution must pay for the necessary modifications. 

 D. The listed equivalent or substituted manufacturers along with the bidding related contractor shall be 

completely responsible to comply with all requirements on all contract documents.  This shall include, 

but not be limited to all: space requirements, code clearances, type-horsepower-capacities-number and 

size of services required from other trades including all auxiliary items provided by this Contractor 

and all other trades, and all manufacturer’s specific equipment applications standards and 

requirements, for approved equipment including that which is basis of design or a substitution.  The 

bidding related contractor and equipment manufacturers shall clearly identify in all submittals and 

shop drawings any and all applications standards which require additional work to accommodate this 

equipment and provide a complete and operational system as described in the contract documents.  If 

the bidding contractor or manufacturer does not comply with these requirements then they shall be 

completely responsible for any and all additional costs associated with the changes required by this 

and all other trades. 

 E. Substitutions: 

   1. Until a date no later than seven (7) days before the date Bids are due, Architect will consider 

written requests from bidders for substitution of Products.  Architect will review requests and will 

notify Bidders in an Addendum if the requested substitution is acceptable. 

   2. Submit a separate request for each Product, supported with complete data, with drawings and 

samples as appropriate, including: 

    a. Comparison of the qualities of the proposed substitution with that specified. 

    b. Changes required in other elements of the work because of the substitution. 

    c. Effect on the construction schedule. 

    d. Cost data comparing the proposed substitution with the Product specified. 

    e. Any required license fees or royalties. 

    f. Availability of maintenance service, and source of replacement materials. 

   3. Architect shall be the judge of the acceptability of the proposed substitution. 

   4. A request for a substitution constitutes a representation that Bidder: 

    a. Has investigated the proposed Product and determined that it is equal to or superior in all 

respects to that specified. 

    b. Will provide the same warranties or bonds for the substitution as for the Product specified. 

    c. Will coordinate the installation of an accepted substitution into the work, and make such other 

changes as may be required to make the work complete in all respects. 

    d. Waives all claims for additional costs, under his responsibility, which may subsequently 

become apparent.  
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1.10 LUBRICATION 

 A. Provide and maintain all required lubrication of any equipment operated prior to acceptance by the 

Owner.  Lubrication shall be as recommended by the equipment manufacturer. 

 B. Provide one year's supply of lubricants to Owner at date of acceptance. 

 C. Verify that required lubrication has taken place prior to any equipment start-up. 

1.11 EQUIPMENT START-UP 

 A. Verify proper installation by manufacturer or his representative. 

 B. Advise Owner’s Representative 2 days prior to actual start-up. 

 C. Verify proper operation.  Obtain signed statement by manufacturer or his representative that 

equipment is operating within warranty requirements.  Submit statement to Owner’s Representative. 

 D. Perform field mechanical balancing in accordance with Section 230950:  TESTING AND 

BALANCING OF MECHANICAL SYSTEMS. 

 E. The Mechanical Contractor shall own as part of his work, the following: 

Provide one (1) additional drive set, if necessary, to obtain final design balancing requirements.  The 

Mechanical Contractor shall coordinate with Balancing Firm and equipment manufacturer for drive 

selection, including belts and pulleys. 

1.12 OPERATION & MAINTENANCE INSTRUCTIONS 

 A. Properly and fully instruct Owner's personnel in the operation and maintenance of all systems and 

equipment. 

   1. Contractor to demonstrate all systems to Engineer for verification of operation prior to Owner’s 

instruction period. 

   2. Provide two (2) 4-hour sessions of training to School District Maintenance Staff. 

 B. Insure that the Owner's personnel are familiar with all operations to carry on required activities. 

 C. Such instruction shall be for each item of equipment and each system as a whole. 

 D. Provide report that instruction has taken place.  Include in the report the equipment and/or systems 

instructed, date, contractor, Owner's personnel, vendor, and that a complete operating and maintenance 

manual has been reviewed. 

 E. Manual shall include all instructions on operation, maintenance, repair parts list, lubrication 

requirements, brochures, catalogue cuts, complete schedule of air filters for each unit type in Excel 

spreadsheet format, wiring diagrams, piping diagrams, control sequences, service requirements, names 

and addresses of vendors, suppliers and emergency contacts.  Three manuals shall be provided. 

 F. Submit manuals for review prior to operating instruction period.  Manuals shall be 8-1/2 x 11" with 

hard cover, suitably bound. 

 G. Provide to the Owner any special tools necessary for operation and routine maintenance of any of the 

equipment. 

 H. Upon completion of the project, the Mechanical Contractor shall provide a complete set of legible as-

built drawings for the Owner. 

 I.  Furnish three (3) copies of a professionally taped video and three (3) copies of professionally prepared 

drawings demonstrating the following: 
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   -  Locations of main shut-off valves. 

   -  Procedures for equipment start-up and seasonal shut-downs. 

   -  Procedures for maintenance. 

   -  Provide written version of all procedures included in video. 

   The above should cover all equipment/systems including, but not limited to, the following: 

   -  Chilled water distribution system. 

   -  Pumps 

   -  Chillers 

   -  ATC System 

1.13 TOOLS 

 A. All equipment furnished by the Mechanical Contractor which requires special tools or devices other 

than those normally available to the maintenance or operating staff shall be furnished in duplicate to 

the Owner, sufficiently marked, packed or boxed for staff usage.  The tools provided shall be listed by 

the Mechanical Contractor identified as to their use or the equipment applicable in a written 

transmittal to the Owner. 

1.14 CLEANING AND FINISHING 

 A. After equipment start-up and all operating tests have been made and the system pronounced 

satisfactory, each respective Contractor shall go over the entire project, clean all equipment, etc., 

installed by him and leave in a clean and working condition.  Any surfaces found marred after this 

final cleaning shall be refinished or replaced by each Contractor at no cost to the Owner. 

 B. Provide for the safety and good condition of all materials and equipment until final acceptance by the 

Owner.  Protect all materials and equipment from damage.  Provide adequate and proper storage 

facilities during the progress of the work.  Special care shall be taken to provide protection for 

bearings, open connections, pipe coils, pumps, compressors and similar equipment. 

 C. All fixtures, piping, finished surfaces and equipment shall have all grease, adhesive labels and foreign 

materials removed. 

 D. All piping shall be drained and flushed to remove grease and foreign matter.  Pressure regulating 

assemblies, traps, and similar items shall be thoroughly cleaned.  Remove and thoroughly clean and 

reinstall all liquid strainer screens after the system has been in operation ten (10) days. 

 E. When connections are made to existing systems, the Mechanical Contractor shall do all cleaning and 

purging of the existing systems required to restore them to the condition existing prior to the start of 

work. 

 F. Clean-up:  Remove from the premises, all unused material and debris resulting from the performance 

of work under this section. 

PART 2 – PRODUCTS  

2.1  GENERAL 

 A. All material and equipment shall be new and of present day manufacture, and shall conform to 

accepted standards of the trade where such a standard has been established for the particular type of 

equipment or material. 
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 B. Whenever equipment or material is referred to in the singular, such as "the fan", it shall be deemed to 

apply to as many such items as necessary to complete the work. 

2.2  PRODUCT DELIVERY, STORAGE AND HANDLING 

 A. During loading, transporting and unloading exercise care to prevent damage to material. 

 B. Store all materials in dry enclosures or under protective coverings out of way of work progress. 

 C. Material shall not be allowed to be stored directly on ground. 

 D. Deliver in manufacturer's original cartons or on skids. 

 E. Handle and protect so as to prevent damage to product or any surrounding material. 

2.3  CONCRETE 

 A. Concrete shall be in accordance with ACI-613. 

2.4  WARRANTY 

 A. Wherever in the specification sections of this division, reference is made to a specific warranty period, 

this warranty shall be in addition to and not a limitation of other rights the Owner may have against the 

Mechanical Contractor under the contract documents. 

PART 3 – EXECUTION  

3.1  PROTECTION 

 A. Plug or cap open ends of piping systems, conduit and ductwork. 

 B. Stored materials shall be covered to prevent damage by inclement weather, sun, dust or moisture. 

 C. Protect all installed work until accepted in place by the Owner. 

 D. Plates, polished metal escutcheons, thermostats and other finished devices shall not be installed until 

masonry, tile, and painting operations are complete unless otherwise protected. 

 E. Protect all work from operations which may cause damage such as hauling, welding, soldering, 

painting, insulating and covering. 

3.2  WORKMANSHIP 

 A. Install all work neat, trim and plumb with building lines. 

 B. Install work in spaces allocated. 

 C. Cutting and patching shall be performed by skilled tradesmen normally employed for the work 

involved. 

 D. This Contractor shall provide a complete weathertight seal to all new systems in the building including 

the necessary caulking, weather-stripping and insulation. 

3.3  EQUIPMENT SETTING 

 A. Provide as a minimum, a 4 inch concrete pad beneath all floor-mounted equipment.  Install anchor 

bolts in pour. 

 B. Concrete shall be 3,000 psi, 28 day compressive strength in accordance with ACI-613.  Reinforce with 

No. 4 rod 12" on centers both ways or as otherwise detailed. 

3.4  FASTENERS, HANGERS AND SUPPORTS 

 A. Provide all hangers and supports required to suspend, mount, or hang the work. 
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 B. Provide all miscellaneous steel angles, channels, beams, clips, brackets and anchors necessary to hang 

or support the work.  Provide submissions for review. 

 C. Install concrete inserts before concrete is poured. 

 D. Drilled inserts shall not be loaded more than 1/4 rated capacity. 

 E. Power-driven fasteners shall not be allowed for piping larger than 2 inch, or equipment.  When used 

they shall not be loaded more than 1/8 rated capacity or 200 pounds. 

 F. All hangers, miscellaneous steel, braces and supports shall be galvanized, cadmium plated, or primed 

steel.  Copper tubing shall be supported with copper hangers. 

 G. Piping shall be supported from adjustable clevis type hangers with insulation pipe saddles or pipe 

shields in accordance with piping support spacing table on the drawings.  Where hangers are 18" or 

longer provide lateral bracing at every fourth hanger. 

   H. Support vertical piping at floor levels.  Piping shall have split rings. 

 I.  Any lintels required for openings for this work if not indicated on Architectural or Structural drawings 

shall be provided under this Section. 

3.5  SLEEVES 

 A. Provide each pipe or conduit passing through a masonry or concrete wall, floor or partition with a 

sleeve made from standard weight steel pipe for pipe or conduit and No. 12 gauge galvanized steel for 

ducts, with smooth edges, securely and neatly cemented in place.  Provide each pipe or conduit 

passing through a frame or metal partition with a sleeve made from No. 22 gauge galvanized sheet 

metal, securely fastened in place. 

 B. Be responsible for the proper location and alignment of all sleeves. 

 C. Provide hydrostatic seals for sleeves passing through outside walls, either above or below grade, or 

through hydrostatically sealed slabs or floors on grade.  Provide fire-rated seals for all sleeves which 

penetrate fire-rated walls. 

 D. Install both piping and sleeve seals so as to maintain integrity of seals with expansion and contraction 

of piping. 

 E. Extend wall and partition sleeves through and cut flush with each surface unless otherwise indicated or 

specified. 

 F. Select sleeves two pipe sizes larger than any pipe or conduit that is to remain uncovered, unless 

otherwise required by the sealing method specified.  Where pipes are to be covered, provide sleeves 

large enough to allow the covering to pass through the sleeves with sufficient clearance for sealing as 

specified hereinafter.  Size sleeves for branch piping from vertical risers large enough to permit 

vertical expansion at the riser. 

 G. Install sleeves passing through above-grade floors of mechanical rooms or similar service areas where 

liquid leaks or spillover may occur in a watertight manner.  Sleeves shall be such that waterproofing 

membrane can be flashed around and into the sleeve where necessary. 

 H. Hydrostatic Sealing Method:  Provide compressible synthetic rubber seals, equivalent to LINK SEAL, 

manufactured by the Thunderline Corporation, or THRUWALL manufactured by O.Z. Gedney.  

Install seals in accordance with the manufacturer's recommendations to provide air tightness 

aboveground and hydrostatic sealing belowgrade. Caulking or other type mastic is not acceptable. 

 I.  Fire-Rated Sealing Method: 
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   1. Sleeves, openings and sealants shall comply with applicable codes, recommended practices and 

standards, and manufacturer's instructions.  Fire sealants shall have ability to prevent spread of 

flame, smoke or water throughout the penetration and shall pass 3 hour test, UL test ASTM E814 

and UL 1479. 

   2. Products:  Chase Corporation CTC PR-855, O. Z. Gedney CRS/CAFS, 3M Electro-Products 

Division Putty 303 or Caulk CP25 penetration sealing kits, General Electric Company sealants 

type RTV-850, 6428 or 7403, Thunderline Corporation "Link-Seal Pyro-Pak".  Installation and 

type of sealant to be used as recommended by the manufacturer. 

3.6  PLATES 

 A. Provide chrome plated plates wherever piping passes into finished area. 

 B. Plates shall be securely fastened to piping or building construction. 

 C. Floor plates shall cover 1 inch sleeve extension. 

3.7  OFFSETS, TRANSITIONS, MODIFICATIONS 

 A. Provide all offsets necessary to install the work and to provide clearance for other trades. 

 B. Maintain adequate headroom and clearance. 

 C. Incidental modifications necessary to the installation of the systems shall be made as necessary and as 

approved by the Architect. 

3.8  LABELING 

 A. All HVAC equipment such as pumps, chillers, and devices requiring identification for operating 

procedures shall be provided with permanent black laminated micarta white core labels with 3/8 inch 

letters. 

 B. This shall also apply to all controllers, remote start/stop pushbuttons and equipment cabinets.  

 C. This shall not apply to individual room thermostats. 

3.9  ACCESS 

 A. Locate all equipment, valves, devices and controllers which may need service in accessible places. 

 B. Maintain access clearances for tube or fan removal. 

3.10 WIRING AND MOTOR CONTROLS 

 A. Packaged equipment shall be furnished with disconnect switches, starters, overloads, factory furnished 

and wired by the unit manufacturer. 

 B. This Contractor shall furnish all information and assistance required for the Electrical Contractor to 

purchase all motor starters that are not specified to be part of the mechanical equipment. 

 C. Control wiring shall be provided under this Division of the work. 

 D. All wiring shall be in accordance with the National Electrical Code and as recommended by the 

equipment manufacturer. 

3.11 UTILITIES 

 A. Do not interrupt any utility or service to the Owner without adequate previous notice and schedule. 

 B. Arrange and pay for the relocation, disconnection or removal of, or relocate, disconnect or remove 

existing utilities and services where such work is shown or where such utilities or services interfere 

with new construction, whether or not shown.  Provide all excavation, backfilling and paving required 

by such work. 
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 C. Perform alteration of utilities and services in accordance with the rules, regulations and requirements 

of the involved utility companies, regulatory agencies having jurisdiction. (Choice) 

3.12 OPENINGS – CUTTING, REPAIRING 

 A. This Contractor shall cooperate with the work to be done under other sections in providing 

information as to openings required in walls for all piping and equipment, including sleeves where 

required. 

 B. Any drilling or cutting required for the performance of work under this Section, shall be the 

responsibility of this Contractor and the cost thereof shall be borne by him. 

 C. Holes in Concrete:  Sleeves shall be furnished, accurately located and installed in forms before 

pouring of concrete.  This Contractor shall pay all additional costs for cutting of holes as the result of 

the incorrect location of sleeves. All holes through existing concrete shall be either core drilled or saw 

cut.  All holes required shall have the approval of the Structural Engineer prior to cutting or drilling. 

 D. It shall be the responsibility of this Contractor to ascertain that all chases and openings are properly 

located. 

3.13 PAINTING 

 A. This Contractor shall be responsible for painting required in conjunction with cutting and patching of 

existing building construction, in areas which are not scheduled for painting under the General 

Contract.  This Contractor shall also be responsible for painting existing equipment, and/or piping, 

where finish is damaged by new work, in these same areas. 

 B. Refer to Owner’s Representative for types of paint, color and finish. 

 C. Surfaces subjected to temperatures below 180 degrees F, shall be painted with one coat of 

rust-resisting paint and one coat of high gloss enamel or sufficient finish coats for complete and 

uniform cover and high glossy finish. 

 D. All painting shall be done in a careful, neat and workmanlike manner, with particular care being 

exercised to protect adjacent building and equipment finishes.  All surfaces shall be thoroughly 

cleaned of dirt, rust, scale, dust, grease, oil, debris and sanded, sand blasted or power brushed to 

properly prepare to provide bond for the paint.  Contractor shall be entirely responsible for cleaning 

and preparing all surfaces.  Should evidence appear that the surface was not properly prepared, the 

Contractor shall remove paint, prepare surface and repaint, as required, at no additional cost. 

 E. All name plates, data plates that indicate manufacturer, model, size, capacity codes or identifying data 

on equipment painted, shall not be painted, but shall be carefully cut in. 

 F. Equipment factory painted and not damaged shall not be painted, except equipment herein specified to 

be painted a particular color.  Damaged surfaces on factory painted equipment will necessitate the 

painting by this Contractor. 

 G. The Mechanical Contractor shall furnish and lay drop clothes in all areas where painters finish work is 

being done, to protect floors and roofs and all other work from defacement. All temporary protections 

or coverings removed too early from any part of the work shall be promptly replaced, and any damage 

from neglect to do so shall be made good at the Mechanical Contractor's expense. 

 H. At the end of each day, the Mechanical Contractor shall place in covered metal containers, or destroy, 

all cloths, waste and refuse, which have been used in the application of inflammable paint materials.  

At the completion of work, all staging, scaffolding, containers and debris shall be removed from 

premises, leaving all painting in perfect and clean condition.  Upon completion, leave the work clean 

and free from blemishes.  Hardware, tile, marble, and similar material shall be thoroughly cleaned of 

all paint. 



Brandywine School District  1629 
Brandywine High School Renovations 
 

 
GENERAL PROVISIONS – HVAC 23 0200-11 

3.14 GUARANTEE 

 A. All work shall be guaranteed to be free from defects for a period of one year of operation from date of 

acceptance by the Owner.  

 B. Guarantee shall be extended on an equal time basis for all non-operational periods due to failure 

within the guarantee period. 

 C. All materials and equipment provided and/or installed under this section of the specifications shall be 

guaranteed for a period of one year from date of acceptance of the work by the Owner unless 

otherwise specified in Division 1.  Should any trouble develop during this period due to defective 

materials or faulty workmanship, the Mechanical Contractor shall furnish necessary labor and 

materials to correct the trouble without any cost to the Owner. Any defective materials or inferior 

workmanship noticed at time of installation and/or during the guarantee period shall be corrected 

immediately to the entire satisfaction of the Owner. 

 D. In the event of occupancy by the Owner prior to final acceptance of the project, the guarantee date for 

equipment placed in operation shall be mutually agreed to by the Mechanical Contractor and the 

Owner's representative. 

3.15 DRAWINGS 

 A. The Mechanical Systems are indicated on the Contract Drawings.  Certain pertinent information and 

details required by the Mechanical Work appear on the Architectural, Structural and Electrical 

Drawings; become familiar with all drawings, and incorporate all pertinent requirements. 

 B. Drawings are diagrammatic and indicate the general arrangement of systems and requirements of the 

work.  Do not scale drawings.  Exact locations of fixtures and equipment, not specifically shown, shall 

be obtained before starting work. 

3.16 TESTING AND BALANCING OF MECHANICAL EQUIPMENT 

 A. Perform field mechanical balancing in accordance with Section 230950:  TESTING AND 

BALANCING OF MECHANICAL SYSTEMS. 

 B. The Mechanical Contractor shall own as part of his work, the following: 

Provide one (1) additional drive set, if necessary, to obtain final design balancing requirements.  The 

Mechanical Contractor shall coordinate with Balancing Firm and equipment manufacturer for drive 

selection, including belts and pulleys. 

END OF SECTION 23 0200 
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SECTION 23 0210 

BASIC MATERIALS AND METHODS – HVAC 

PART 1 – GENERAL  

1.1  RELATED DOCUMENTS 

 A. The general provisions of the Contract, including the Conditions of the Contract (General, 

Supplementary and other conditions, if any) and Division 1 as appropriate, apply to the work specified 

in this section. 

 B. Refer to Section 230200 for HVAC General Provisions. 

 C. Refer to other sections in Division 23 for materials and methods not specified herein. 

1.2  DESCRIPTION OF WORK 

 A. Included in this Section are the following: 

   1. Steel Pipe and Fittings 

   2. Copper Tubing & Fittings 

   3. Strainers 

   4.  Thermometers 

   5.  Gauges 

   6.  Test Stations - Pressure/Temperature 

   7.  Isolating Fittings 

   8.  Unions 

   9.  Motors 

1.3  REFERENCE STANDARDS 

 A. Refer to Section 230200 for a general description of requirements applying to this section. 

 B. Install work to meet the requirements of the following: 

   1. New Castle County Dept. of License and Inspections 

   2. International Mechanical Code 

   3. NFPA 

   4. OSHA 

   5. ASHRAE 

   6. Manufacturer’s Standardization Society (MSS) of the valve and Fittings Industry, Inc.: 

    SP-58 Pipe Hangers and Supports Materials, Design and Manufacture. 

    SP-69 Pipe Hangers and Supports Selection and Application 

 C. Appliances and materials governed by UL requirements shall meet such requirements and bear the 

label. 

1.4  QUALITY ASSURANCE 

 A. Provide adequate supervision of labor force to assure that all aspects of the specifications are being 

fulfilled. 
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 B. Verify that all work and equipment is installed in accordance with manufacturer's warranty 

requirements. 

PART 2 – PRODUCTS  

2.1  STEEL PIPE AND FITTINGS 

 A. Water Piping: 

   1. ASTM A53 seamless, Schedule 40. 

   2. Fittings up to 2 inch shall be 150 lb. malleable iron, screwed pattern ASME B16.3.  Butt weld , 

ASME B16.9, same thickness as pipe. 

   3. Fittings 2-1/2" and larger shall be butt weld ASME B16.9, same thickness as pipe. 

   4. Weld-O-Lets and Thread-O-Lets shall be maximum of two sizes smaller than main size; i.e., 

maximum of a 2-inch Weld-O-Let on a 3-inch pipe. 

  5. Thread tape shall be teflon tape, 3 mils minimum thickness. 

2.2  COPPER TUBING & FITTINGS 

 A. Water Piping: 

   1. Tubing:  Hard drawn seamless ASTM B-88 Type "L" aboveground. 

   2. Joint Material:  Brazed joints, low temperature silver-bearing solder.  

    a. Flux shall be non-toxic type and non-corrosive. 

   3. Fittings:  ASME B16.15, B16.18, B16.22, or B16.26. 

 B. Condensate Drain Piping: 

   1. Pipe:  Copper tubing Type DWV. 

   2. Fittings:  Wrought copper solder type drainage fittings, ASME B16.23 or B16.29. 

2.3  STRAINERS (WATER) 

 A. Perforations:  .033" pipe size to 2", .057" pipe size 2-1/2" to 4", 1/8" pipe size 6" and up. 

 B. Self-cleaning "Y" type screwed end up to 2 inch with machined seats with blow-off outlet, stainless 

steel screen, iron body. 

 C. Self-cleaning "Y" type flanged 2-1/2 inch and up, with bolted cover flange, blow-off outlet, 125 psi 

ANSI, brass screen. 

 D. Manufacturer:  Muesco, Sarco, Hoffman  Specialties,  Metraflex, Armstrong, Watson McDaniel. 

2.4  THERMOMETERS 

 A. Separable socket, inserted into fluid flow, adjustable, hermetically sealed, red or blue indicating fluid, 

non-toxic, die-cast, baked enamel finish, double strength glass lens, white scale and black graduations. 

B. Scale: Chilled Water -  0 deg. to 100 deg. F          

 C. Manufacturer:  U.S. Gauge, H.O. Trerice, Moeller, Duro, Miljoco Corp., Winter Instruments. 

2.5  GAUGES 

 A. Phosphor bronze bourdon tube, polypropylene case, gasketed glass crystal, aluminum dial, black 

graduations 4-1/2 inch diameter. 

 B. Range:  0 to 60 psi, 5 pound intervals, 1/2 pound graduations. 
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 C. Install with bronze gauge cock. 

 D. Manufacturers:  Danton, U.S. Gauge, H.O. Trerice, Moeller, Miljoco Corp., Winter Instruments, 

Weksler Instruments. 

2.6  TEST STATIONS – PRESSURE/TEMPERATURE 

 A. Provide a SISCO 1/4" or 1/2" NPT fitting (Test Plug) of solid brass at desired indicated locations.  

Test plug shall be capable of receiving either a pressure or temperature probe 1/8" o.d.  Dual seal core 

shall be neoprene for temperature to 200 degrees F.  Nordel to 350 degrees F and shall be rated zero 

leakage from vacuum to 1000 psig.  P/T plug to have grooved cap and chain. 

 B. P/T plugs shall be provided with extensions as required by insulation. 

 C. Mechanical Contractor shall also provide the following:  pressure gauge adapters with 1/8" o.d. probe, 

5" stem pocket testing thermometers for 25° to 125° F (tower and chilled water) for 0° to 220° F (hot 

water) for 50° - 500° F (temperatures above 220° F). 

 D. One (1) Master Test Kit shall be furnished to the Owners.  Kit shall contain one (1) 2-1/2" test gauge 

of suitable range, one (1) Gauge Adapter 1/8" o.d. probe, and 5" stem pocket testing thermometers - 

one (1) 0° - 220° F and one (1) 50° - 550° F. 

 E. Manufacturer:  Sisco P/T Plugs. 

2.7  ISOLATING FITTINGS 

 A. Provide isolating fittings between all sections of dissimilar piping materials or piping and equipment 

where one material is ferrous and the other is non-ferrous. 

 B. Manufacturer:  Epco Sales, Inc., or insulated unions by Central Plastic Co. 

2.8  UNIONS 

 A. Up to and including 2 inch pipe size:  Screwed pattern, bronze-to- bronze seat. 

 B. Above 2 inch pipe size:  Flanged pattern, A.S.A. forged steel, with gaskets, bolts and nuts. 

 C. Copper tubing unions shall have sweated type ends.  Flanged unions on copper tubing may be 

soldered connections. 

 D. Materials and pressure ratings shall be the same as specified for the respective pipe and fitting system 

unless otherwise specified. 

2.9  MOTORS 

 A. All single phase and polyphase motors shall be manufactured to incorporate the latest NEMA 

standards. 

 B. All single phase and polyphase motors shall have steel frames with ball bearings and copper windings. 

All motors to have a Class "F" insulation system with a service factor of 1.15. 

 C. All motors shall be 1725 RPM, 4 pole design, unless otherwise noted on the drawings, or in the 

equipment specifications. 

 D. Motors installed indoors and not exposed to moisture shall be open, dripproof, Class B temperature 

rise based on 40 deg. C maximum ambient temperature. 

 E. Motors installed outdoors and exposed to moisture shall be totally enclosed, fan cooled, Class B 

temperature rise based on 40 deg. C maximum ambient temperature. 

 F. Based on NEMA Standards, motors shall comply with the following minimum nominal efficiencies at 

full load. 
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Nominal Efficiencies for “NEMA Premium 
TM

” Induction Motors 

Rated 600 Volts or Less (Random Wound) 

 Open Drip-Proof 

 

Totally Enclosed Fan-Cooled 

HP 3500 RPM 1800 RPM 1200 RPM 3500 RPM 1800 RPM 1200 RPM 

1 82.5 85.5 77.0 82.5 85.5 77.0 

1.5 86.5 86.5 84.0 87.5 86.5 84.0 

2 87.5 86.5 85.5 88.5 86.5 85.5 

3 88.5 89.5 85.5 89.5 89.5 86.5 

5 89.5 89.5 86.5 89.5 89.5 88.5 

7.5 90.2 91.0 88.5 91.0 91.7 89.5 

10 91.7 91.7 89.5 91.0 91.7 90.2 

15 91.7 93.0 90.2 91.7 92.4 91.0 

20 92.4 93.0 91.0 91.7 93.0 91.0 

25 93.0 93.6 91.7 93.0 93.6 91.7 

30 93.6 94.1 91.7 93.0 93.6 91.7 

40 94.1 94.1 92.4 94.1 94.1 92.4 

50 94.1 94.5 93.0 94.1 94.5 93.0 

60 94.5 95.0 93.6 94.5 95.0 93.6 

 

 G. Motor Characteristics: Refer to Equipment Schedules for specific data. 

        277/480 Volt System: Motors 1/2HP & Larger - 480V, 3 Phase, 3 Wire 

                                 Motors Less than 1/2HP-120/277V, 1 Phase, 2 Wire. 

 H. All motors rated less than 1/2HP shall have thermal protection of the auto-reset type as an integral part 

of the motor. 

 I.  All motors rated 1/2HP and larger shall have thermal protection provided by an external device. 

 J.  Whenever a variable frequency PWM drive is installed to control an AC motor, a maintenance-free, 

circumferential, conductive micro fiber shaft grounding ring shall be installed on the AC motor drive 

end to discharge shaft currents to ground.  Recommended part:  AEGIS SGR
TM

 Bearing Protection 

Ring, as made by Electro Static Technology.  Install in accordance with the manufacturer’s written 

instructions. 

PART 3 – EXECUTION  

3.1  PIPING SYSTEMS 

 A. All piping to drain to low points.  Low points shall be provided with drain valves with hose thread. 

 B. All piping shall be arranged to have air vents at high points.   

   1. Air vents shall be automatic in operation when located in Boiler Rooms, Chiller Rooms and 

Mechanical Equipment Rooms.  All air vents shall be provided with a PVC drain line which shall 

be routed to the nearest floor drain.  Several air vents may be tied together. 

   2. Air vents shall be manual in operation in all other locations. 

 C. Do not install trapped lines where water cannot be drained or air can   accumulate without being 

vented. 

 D. Piping shall run square with building lines. 
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 E. Piping shall not be insulated or covered until tested. 

 F. Necessary drains, off-sets, vents and drips shall be provided for coordination of the work as part of the 

contract. 

 G. Running or close nipples are not permitted. 

 H. Piping shall not be installed over electrical transformers, panels, switchgear, substations, and control 

panels.  EXCEPTION: Provide water tight drain pans under chilled water piping in Boiler Room, as 

detailed on drawings. 

 I.  Exposed insulated piping risers in unfinished spaces shall be covered with 22 gauge galvanized steel 

sleeves from floor to ceiling.  Refer to Section:  Insulation & Covering – HVAC for additional 

requirements. 

 J.  Allow clearance for expansion and contraction. 

 K. Install eccentric piping fittings where change in sizes occurs in piping systems.  Tops of pipes shall 

remain level for hydronic systems. 

 L. Install isolating fittings between sections of ferrous and non-ferrous pipe or connected equipment. 

 M. Do not support piping from other piping, conduits or equipment. 

 N. Strainers shall be installed on suction of all pumps, inlets of control valves, and where indicated on 

drawings. 

 O. Thermometers and gauges shall be installed where indicated on the drawings, required by equipment 

specifications and where indicated elsewhere in the specifications. 

 P. Flexible connectors shall be provided on suction and discharge piping of all base mounted pumps. 

 Q. Unions shall be provided adjacent to all valves, at equipment connections, and where necessary to 

facilitate dismantling of the piping system. 

 R. Material Requirements for Systems: 

   1. Chilled Water Supply & Return Piping: 

    a. Schedule 40 black steel.  

    b. Type L hard copper.   

    c. Grooved End black steel.  

   2. Condensate Drain:  

    a. Type DWV copper.  

3.2  TAGS, CHARTS AND IDENTIFICATION 

 A. See Paragraph "Labeling" in GENERAL PROVISIONS for equipment labeling. 

 B. Identify each valve in all systems with black, numbered and stamped 1- 1/2" brass or aluminum tags 

fastened to valve by brass chain and S-hook. 

 C. Provide 1/8" scale diagrams showing location, number and service or function of each tagged item. 

   1. Frame diagrams in approved metal frames with clear acrylic front, hinges, and locks. 

   2. Secure to wall in Boiler Room. 

   3. Provide two additional separate copies permanently covered and bound. 

    a. Include one (1) copy in the Operation and Maintenance Manuals. 
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 D. Piping Identification:  Identify piping with Seton "Setmark" or Brimar, semi-rigid plastic, wraparound 

pipe markers with flow arrows and conforming to ANSI A13.1.  Locate marker at each valve, changes 

in direction, where pipes pass thru barriers and every 25' of horizontal runs.  Lettering on background 

shall be in accordance with the following colors:  

  Legend Background Lettering 

1. Chilled Water Supply - Green - White 

2. Chilled Water Return - Green - White 

 F. Manufacturers:  Seton “Setmark”, Brimar, B-Line MSI. 

3.3  WELDING 

 A. All black steel piping shall be welded. 

 B. All black steel piping larger than 1-1/4 inch may be fusion welded. 

 C. All elbows, tees and branch connections shall be made with welding fittings ANSI B16.9. 

 D. Welding shall be in accordance with the ASME Boiler and Pressure Vessel Code Section IX. 

 E. Furnish welder test certificate for review.  Certificates of successful qualification by the following 

organizations shall be acceptable. 

   1. ASME Boiler and Pressure Vessel Code 

   2. ANSI Code for Pressure Piping 

   3. National Certified Pipe Welding Bureau 

   4. Military Specification MIL-STD-248  

3.4  SOLDERING/BRAZING 

 A. Connections between copper tubing and copper fittings shall be made with the appropriate filler metal. 

 Flux shall be non-corrosive type as recommended by the manufacturer of the filler metal, and 

conforming to AWS A5.8. 

 B. Tubing shall be cut square and then reamed and deburred.  End of tubing and inside of fitting cup 

shall be cleaned with steel wool and the flux shall be applied to the clean surface before joining. After 

joining, the excess filler metal shall be wiped off while still plastic. 

 C. Silver brazing alloy shall be equal to Easy-Flo by Handy and Harmon or Sta-Brite silver solder and 

shall be used for joints in: 

   1. Chilled water piping 

   2. Condensate drain piping 

 D. Where the silver brazing is performed in a confined non-ventilated space, a non-toxic, cadmium-free 

brazing alloy such as braze 560 by Handy & Harman shall be used. 

 E. Bring joint to solder temperature or brazing temperature in as short a time as possible. 

 F. Form continuous solder bead or brazing filler bead around entire circumference of joint. 

 G. Wipe excess solder from joint area while solder is still plastic. 

END OF SECTION 23 0210 
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SECTION 23 0215 

VALVES 

PART 1 – GENERAL  

1.1  RELATED DOCUMENTS 

 A. The general provisions of the Contract, including the Conditions of the Contract (General, 

Supplementary and other conditions, if any) and Division 1 as appropriate, apply to the work specified 

in this section. 

 B. Refer to Section 230200 for HVAC General Provisions. 

 C. Refer to other sections in Division 23 for materials and methods not specified herein. 

1.2  DESCRIPTION OF WORK 

 A. This Section includes the following: 

   1. General 

   2. Chilled Water Systems 

1.3  QUALITY ASSURANCE 

 A. Provide adequate supervision of labor force to assure that all aspects of the specifications are being 

fulfilled. 

 B. Verify that all work and equipment is installed in accordance with manufacturer's warranty 

requirements. 

PART 2 – PRODUCTS  

2.1  GENERAL 

 A. All gate and globe valves shall be designed for repacking under pressure when fully opened, and shall 

be equipped with packing suitable for the intended service.  When the valve is fully opened, the back 

seat shall protect the packing and the stem threads from the fluid.  All gate and globe valves shall have 

a gland follower.  The pressure- temperature rating of valves shall be not less than the design criteria 

applicable to all components of the system. 

 B. Insofar as possible, all valves of the same type shall be of the same manufacture. 

 C. Valves installed above 7 ft. in Mechanical Rooms shall have chain operators. 

 D. All valves shall be provided with stem extensions.  Valve handle shall be clear of insulation jacket. 

 E. Manufacturers: 

        Stockham 

        Milwaukee 

        Hammond 

        Apollo 

        Watts 

        Walworth 

        Nibco 

        Jamesbury 



Brandywine School District  1629 
Brandywine High School Renovations 

 

 
VALVES  23 0215-2 

2.2  CHILLED WATER SYSTEMS  

 A. Gate Valves - 2" and smaller: 

Valves 2" and smaller shall be of Class 125, body and bonnet shall be of ASTM-B-62 cast bronze 

composition, threaded or solder ends, solid disc, copper-silicon alloy stem, brass packing gland, 

Teflon- impregnated packing and malleable handwheel. 

            Recommended Valves: 

            Threaded:                   Solder: 

            Stockham B-100 (RS)        Stockham B-108 (RS) 

            or                               or 

            Stockham B-103 (NRS)            Stockham B-104 (NRS) 

                    RS     NRS                         RS      NRS 

            Hammond IB690 IB609  Nibco  S111   S113 

            Milwaukee 148       105  Hammond IB691 IB613 

 B. Gate Valves - 2-1/2" and Larger: 

Valves 2-1/2" and larger shall be Class 125 iron body, bronze mounted, with body and bonnet 

conforming to ASTM A-126 Class B cast iron, flanged ends with Teflon-impregnated packing 

and two-piece packing gland assembly. 

             Recommended valves: 

             Stockham G-623 OS&Y RS 

             Stockham G-612 NRS 

                            OS&Y              NRS 

             Hammond     IR1140     --- 

             Nibco          F617-0     F639-31 

 C. Ball Valves - 3" and Smaller: 

Valves 3" and smaller shall be 600 psi CWP, have cast brass bodies, replaceable reinforced Teflon 

seats, conventional port, blowout proof stems, chrome plated brass ball, and threaded or solder 

ends.  Provide extended valve handle to accommodate up to 2” of insulation with non-thermal 

conductive material, insulation plug, cap and protective sleeve. 

             Recommended valves: 

             Threaded:                         Solder: 

             Stockham S-216-BR-RT        Stockham S-216-BR-RS 

             NIBCO T-580-70BR              NIBCO S-580-70BR-R 

             Jamesbury II 1100TT             ---- 

             Apollo 70-100                    Apollo 70-200 

    Inline 334      ---- 

             Alternative is Stockham S-217-BR-RT (threaded). 
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Drain valves, ½” or ¾” shall be 600 psi CWP, with stainless steel trim, cast bronze body, 2-piece 

with cap and chain, full port stainless steel ball and stem, RTFE ball seat, threaded or soldered 

inlet connection, cap rated for 150 psi. 

    Recommended valve: 

    Stockham S-285-BR-R-66-HC. 

 D. Globe Valves - 2" and Smaller: 

Valves 2" and smaller shall be of Class 125, body and bonnet of ASTM B-62 cast bronze 

composition, threaded or soldered ends, copper silicon alloy stem, brass packing gland, 

Teflon-impregnated packing, and malleable handwheel. 

        Recommended valves: 

             Threaded:                         Solder: 

             Stockham B-13T                   Stockham B-14T 

             (Teflon Disc)                    (Teflon Disc) 

             Stockham B-16                    Stockham B-17 

             (Bronze Disc)                    (Bronze Disc) 

             Nibco T211B                      Jenkins 1200 

             Hammond IB440                    Nibco S211Y 

 E. Globe Valves - 2-1/2" and Larger: 

Valves 2-1/2" and larger shall be Class 125 iron body, bronze mounted with body and bonnet 

conforming to ASTM A-126 Class B cast iron, flanged ends, with Teflon-impregnated packing 

and two-piece packing gland assembly. 

    Recommended valves: 

             Stockham G-512 (Bronze disc) 

             Stockham G-514T (Teflon disc) 

             Bronze Disc:                     Comp. Disc.: 

             Hammond IR116              --- 

             Nibco F718B                          --- 

 F. Butterfly Valves - 2-1/2" and Larger: (Chilled Water) 

Valves 2-1/2" and larger shall be high performance, bubble-tight, lug-wafer type body or grooved-

end, 200 psi CWP, conforming to ASTM A-126 Class B cast iron, drilled and tapped, field 

replaceable EPDM sleeve, with ductile nickel-plated disc, 410 stainless steel stem, and EPDM 

O-ring stem seals.  Sizes 2 - 6" shall be lever operated and 8 - 24" shall have gear operators. 

    Recommended valves: 

             Stockham LG-712-DS3-E      Lever operated 

             Stockham LG-722-DS3-E     Gear operated 

    Victaulic 300 Masterseal and AGS VIC300-grooved-end 

             Lever:                      Gear: 

          Demco NE-150-5215351       NE-150-5215359-2097 
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             Norris R3020-13SS-1F      R3010-13SS-2K 

    Keystone Fig. 129                129 

             Center Line Series LT     Series LT 

             Grinnell LC8201-1    LC8202-1                  

Alternative for above is Stockham LD-712-DS3-E and LD-722-DS3-E ductile iron body butterfly 

valves (ASTM A-395 Ductile). 

NOTE:   For dead end service, butterfly valves require flanges both upstream and downstream for 

proper shutoff and retention. 

 G. Check Valves - 2" and Smaller: 

Valves 2" and smaller shall be of Class 125, threaded or solder ends, body and caps shall be 

ASTM B-62 cast bronze composition, swing type disc. 

    Recommended valves: 

             Threaded:                         Solder: 

             Stockham B-319                   Stockham B-309 

             Hammond IB490                    IB941       

             Milwaukee 509                    1509        

If composition disc is preferred, specify Stockham B-320B - threaded end, or B-310B - solder 

end, for Class 125 service. 

 H. Check Valves - 2-1/2 and Larger: 

Valves 2-1/2" and larger shall be iron body, bronze mounted with body and cap conforming to 

ASTM A-126 Class B cast iron, flanged or grooved ends, swing type disc.        

             Recommended valves: 

             Stockham G-931        

             Hammond IR1124 

             Milwaukee F2974 

    Victaulic 716, 779, or W715 – Grooved end 

OR 

Alternative Check Valves (2-1/2" and larger) shall be Class 125/250, iron body, bronze mounted, 

Wafer Check Valves, with ends designed for flanged type connection, aluminum bronze disc, 

EPDM seats, 316 stainless steel torsion spring, and hinge pin. 

    Recommended valves: 

             Stockham WG-971 

             Center Line CLC 

             Mission K12 HMP 

             Marlin A125 HZDSF 

    Victaulic 716, 779, or W715 – Grooved end 
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PART 3 – EXECUTION  

3.1  PIPING SYSTEMS 

 A. All piping to drain to low points.  Low points shall be provided with drain valves with hose thread. 

 B. Valve body construction shall match piping system material. 

 C. Install isolating fittings between sections of ferrous and non-ferrous pipe or connected equipment. 

 D. Valves shall be installed with stems above horizontal. 

 E. Valves shall be installed on all sides of equipment and control valves to allow isolation for repair.          

 F. Unions shall be provided adjacent to all valves, at equipment connections, and where necessary to 

facilitate dismantling of the piping system. 

3.2  TAGS, CHARTS AND IDENTIFICATION 

 A. Identify each valve in all systems in accordance with requirements of Section 230210. 

END OF SECTION 23 0215 
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SECTION 23 0230 

INSULATION & COVERING – HVAC 

PART 1 – GENERAL  

1.1  RELATED DOCUMENTS 

 A. The general provisions of the contract, including the conditions of the contract (General, 

Supplementary and other Conditions, if any) and Division 1 as appropriate, apply to the work 

specified in this section. 

 B. Refer to Section 230200 for HVAC General Provisions 

 C. Refer to Section 230210 for HVAC Basic Materials & Methods. 

1.2  DESCRIPTION OF WORK 

 A. This Section includes insulation and covering provided on the following piping and equipment: 

1. Chilled Water Piping 

2. Condensate Drain Lines 

3. Cold Equipment Surface 

4. Exterior Piping 

5.  Reusable Valve Covers 

1.3  REFERENCE STANDARDS 

 A. Refer to Section 230200 for a general description of requirements applying to this section. 

1.4  QUALITY ASSURANCE 

 A. Refer to Section 230210 for a general description of requirements applying to this section. 

 B. Install insulation in accordance with manufacturer's recommendations. 

 C. Provide adequate supervision of labor force to assure that all aspects of the specifications are being 

fulfilled. 

1.5  SUBMITTALS 

 A. Submit shop drawings, installation instructions, and manufacturer's literature of all materials specified 

in accordance with Section 230200. 

 B. Submit fabrication instructions for pipe fitting and valve insulation. 

 C. Submit manufacturer's joining recommendations for butt joints and longitudinal seams. 

1.6  WARRANTY/GUARANTEE 

 A. All work and materials are subject to the general warranty as described in the General Conditions of 

the Contract and in Division 1, General Requirements. 

PART 2 – PRODUCTS  

2.1  PIPE INSULATION MATERIAL 

 A. Fiberglass: 

   1. Material:  Preformed fiberglass bonded with resin to form circular pipe sleeves with factory 

applied, white all service jacket bonded to reinforced foil vapor barrier jacketing.  The jacket shall 

have factory applied double pressure-sensitive, self-sealing, adhesive closure and vapor sealing of 
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longitudinal joints.  Thermal conductivity:  0.24 Btu/Hr./SF/inch at 100 degrees F.  Flame spread 

of 25 and developed smoke of 50 or less. 

   2. All Valves and Fittings: 

    a. Glass fiber insert and pre-molded PVC cover, Johns Manville Corp. "Zeston" and "Hi-Lo 

Temp Inserts" for fittings. Glass fiber or prefabricated elastomeric foam fittings must fill the 

entire space within the cover completely. 

    b. Factory molded fibrous glass fitting covering for fittings.  Coat ends with Fosters 30-36 

lagfast adhesive 

    c. Mitered sections of pipe covering for valves. 

   3. Manufacturers:  Johns Manville Corp., Certain-Teed, Owens- Corning, Knauf, Armacell. 

 B. Closed Cell: 

   1. Material:  Black flexible elastomeric foamed closed cell structure insulation 25/50 rated with a 

flame spread rating of 25 or less and a smoke developed rating of 50 or less with both a moisture 

seal and a reinforced elastic foam lap seal closure system. 

   2. Flexible pipe insulation shall be a foamed elastomeric closed cell structure material, with a 

thermal conductivity of not more than 0.27 Btu/Hr./Sq. Ft./Inch at a mean temperature of 75 

degrees F.  The insulation shall have an average density of at least 2 pounds per cubic foot, shall 

be self-extinguishing, and shall have a water vapor transmission rating of not more than 0.1 

perms. Between temperature limits of -40 degrees F and plus 220 degrees F, the insulation shall 

not indicate any deviation from its original state. 

   3. Specification Compliance: 

             ASTM-E-84 

             ASTM-C-534 Type I – Tubular, Type II – Sheet. 

             ASTM-D-1056, 2B1 – Tubular, Sheet. 

             MIL-C-3133B (MIL STD 670B) Grade SBE-3 

    MIL-P-15S280J, Form T, Form S. 

   4. Manufacturers:  Armacell, Nomaco, K-Flex. 

 C. Covering of Pipe Insulation Outdoors: 

   1. Wrapping:  Wrap insulation with embossed 0.016" aluminum jacket. 

   2. Fastenings:  Cover shall be held in place with soft aluminum bands on 12" centers. 

   3. Valves and Fittings:  Weatherproof all valves and fittings. 

 D. Manufacturers:  Johns Manville Corp.., Certain-Teed, Owens- Corning, Knauf. 

2.2  REUSABLE VALVE COVERS 

 A.  All valves, strainers, combination valves, etc. in chilled water systems shall be insulated with a factory 

fabricated removable and reusable cover.   (This product shall not be used for pipe and fittings.) 

 B.  Insulation shall be either fiberglass blanket or flexible elastomeric thermal insulation as listed in 

Paragraph 3.2 of this specification, or prefabricated fitting from the supplier. Flame and smoke spread 

shall be 25/50 per ASTM 84.  
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 C.  Outer jacket shall be made of material equal to Tychem QC, overlap and completely cover the 

insulation, with seams joined by tabs made from Velcro or fabric straps per manufacturer’s standards. 

 D.  Outer jacket shall overlap adjoining sections of pipe insulation, and shall be non-combustible, 

impermeable to water, and prevent mold, mildew and condensation. 

 E.  Installation shall not require the use of any special hand tools.   

 F.  Manufacturers: Corick Valve Covers, NoSweat Valve Wraps.  

PART 3 – EXECUTION  

3.1  INSTALLATION – GENERAL  

 A. Do not install until systems have been tested and meet requirements. 

 B. Heavy work which may damage insulation shall have been completed in the vicinity of the insulation 

work. 

 C. Provide non-compressible insulation saddles at all piping hanger locations, and at all piping hanger 

locations where piping is insulated with flexible closed cell insulation. 

   Option:  Provide insulation coupling system as made by Klo-Shure Co. 

 D. All installations shall be made by skilled craftsmen regularly engaged in this type of work. 

 E.    Insulation shall be continuous thru-wall, ceiling and floors. 

 F. Metal shields, 16 gauge galvanized, shall be installed between hangers and pipe insulation. 

 G. Pipe and equipment shall be clean and dry prior to insulating. 

 H. Install all insulation per manufacturer's instructions. 

 I.  To avoid undue compression of insulation, provide solid core inserts at all supports as recommended 

by the insulation manufacturer.  Provide insulation shields between the insulation jacket and the 

hanger. 

 J.  Apply vapor proof mastic as recommended by the insulation manufacturer on all longitudinal and butt 

joints of sectional pipe insulation. Apply similar mastic to the end of every third length of sectional 

pipe insulation on all chilled water pipe insulation to prevent the migration of condensation that might 

occur. 

 K. Provide insulation on all piping, equipment, and fixtures that are part of a factory assembly package 

not otherwise insulated by the manufacture of such packaged equipment. Insulation type and thickenss 

shall comply with all of the requirements of this section. 

3.2  PIPE INSULATION – TYPES & THICKNESSES 

 A. Provide fiberglass insulation of thickness specified on: 

   1. Chilled Water: 

    1/2” for piping 1-1/4” and below. Option: Flexible closed cell insulation 

    1” for piping 1-1/2” and over  

   2. Freeze protection of outdoor piping (over heat tracing tape):  3” thick insulation, with metal 

jacket. 

    a. HVAC:  Chilled water piping designated on the drawings. 

    b. Equipment drain piping. 

   3. Cold Water Make-up:  1” 
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 B. Provide flexible closed cell insulation of thickness specified on: 

   1. Cold surfaces of refrigeration equipment, air separators for chilled water, and chilled water 

pumps.  3/4" thickness 

   2. Chilled water expansion tanks. 3/4" thickness 

   3. ½” thickness for condensate drain lines. 

3.3  PIPE COVERING (FOAMED PLASTIC TYPE) 

 A. All joints and seams shall be sealed with a compatible adhesive.  Approved adhesives are as follows: 

        Armstrong World Industries  No. 520 

        Benjamin Foster Company  No. 85-75 up to 200 degrees F. 

Contractor may use Armstrong Self-Seal Armaflex 2000 insulation in lieu of the above wherever 1/2" 

is specified. 

 B. Fitting covers shall be fabricated from the foamed plastic pipe insulation or from sheet insulation of 

the identical material.  The fabrication shall be in accordance with manufacturer's instructions, and all 

seams mitered joints shall be joined using the adhesives described hereinbefore. 

 C. Pipe insulation in concealed spaces shall require no finish coatings. 

 D. Pipe insulation in all other areas shall receive two coats of finish of color selected by Architect. 

Approved finishes are as follows: 

        Armstrong World Industries    WB Armaflex Finish 

3.4  EXTERIOR PIPE COVERING 

 A. Wrapping:  Wrap insulation with embossed 0.016" aluminum jacket, orient seam down. 

 B. Fastenings:  Cover shall be held in place with soft aluminum bands on 12" centers. 

 C. Valves and Fittings:   

   1. Weatherproof all valves and fittings. 

     2. Finish:  Apply two coats of vapor resistant mastic reinforced with glass fabric over wrapping. 

3.5  INTERIOR PIPE COVERING 

 A. Provide premolded PVC cover on all interior insulated piping exposed in finished spaces.  Orient 

seams up in overhead piping and toward the wall in vertical runs. 

 B. Provide factory molded fitting covering for fittings and accessories, sealed and held in place by 

manufacturer’s recommended sealing system. 

 C. Provide mitered sections of covering for valves. 

END OF SECTION 23 0230 
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SECTION 23 0450 

REFRIGERATION EQUIPMENT – HVAC 

PART 1 – GENERAL  

1.1  RELATED DOCUMENTS 

 A. The general provisions of the contract, including the conditions of the contract (General, 

Supplementary and other Conditions, if any) and Division 1 as appropriate, apply to the work 

specified in this section. 

 B. Refer to Section 230200 for HVAC General Provisions 

 C. Refer to Section 230210 for HVAC Basic Materials & Methods. 

1.2  DESCRIPTION OF WORK 

 A. This Section includes labor, material, equipment and supervision to for the following: 

   1. Air-Cooled Water Chiller 

 B. Provide complete refrigeration system including chillers, aboveground piping and all required 

accessories. 

1.3  REFERENCE STANDARDS 

 A. Refer to Section 230200 for a general description of requirements applying to this section. 

 B. Comply with applicable provisions of: 

   1. International Mechanical Code 

   2. ASME Codes for Pressure Vessels 

   3. A.R.I. Capacity Ratings 

   4. NFPA Pamphlets 

   5. ASHRAE Standard 15 

   6. ASHRAE Standard 90.1, Section 6, Table 6.8.1A thru J, minimum equipment efficiency. 

1.4  QUALITY ASSURANCE 

 A. Refer to Section 230210 for a general description of requirements applying to this Section. 

 B. Whenever a variable frequency PWM drive is installed to control an AC motor, a maintenance-free, 

circumferential, conductive micro fiber shaft grounding ring shall be installed on the AC motor drive 

end to discharge shaft currents to ground.  Recommended part:  AEGIS SGR
TM

 Bearing Protection 

Ring, as made by Electro Static Technology.  Install in accordance with the manufacturer’s written 

instructions. 

1.5  SUBMITTALS 

 A. Submit shop drawings and product data in accordance with Section 230200. 

 B. Submit the following: 

   1. Shop drawings and product data for all equipment in this section. 

   2. 1/4" = 1'-0" scale layout of all equipment in Mechanical Room. 

1.6  SUBSTITUTIONS 

 A. The listed equivalent or substituted manufacturers along with the bidding related contractor shall be 
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completely responsible to comply with all requirements on all contract documents.  This shall include, 

but not be limited to, space requirements, code clearances, the type, horsepower, capacities, number 

and size of services required from other trades, including all required ancillary items furnished and 

installed by other trades.  If the manufacturer or related bidding contractor does not comply with these 

requirements, this Contractor shall be responsible for any and all additional costs associated with the 

changes required by other trades. 

1.7  WARRANTY/GUARANTEE 

 A. All work and materials are subject to the general warranty as described in the General Conditions of 

the Contract and in Division 1, General Requirements.  In addition, the following special guarantee 

applies: 

   1. Manufacturer shall guarantee all refrigeration equipment including parts and labor, for five (5) 

years from start-up. 

PART 2 – PRODUCTS  

2.1  AIR-COOLED WATER CHILLER 

 A. The contractor shall provide air-cooled water chillers as shown  and as scheduled on the contract 

documents.  The chillers shall be installed in accordance with this specification and perform at the 

specified conditions as scheduled. 

 B. General Unit Description:  Provide factory assembled and tested outdoor air-cooled liquid chillers 

consisting of scroll or helical rotary compressors, condenser, evaporator, thermal or electronic 

expansion valve, refrigeration accessories, starter and control panel. Construction and performance 

ratings shall be in accordance with ANSI/ARI 550 or ANSI/ARI 590.  Sound power levels shall be 

rated in accordance with ARI Standard 370. 

 C. Compressors: 

    1. Construct semi-hermetic scroll or helical rotary screw compressors with heat treated forged steel 

or ductile iron shafts, aluminum alloy connecting rods, automotive type pistons, rings to prevent 

gas leakage, discharge valves, and sealing surface immersed in oil.  Rotors shall be of high grade 

steel or cast iron alloy. 

    2. Statically and dynamically balance rotating parts. 

    3. Provide oil lubrication system with either a sealed oil system or an  oil charging valve and oil filter 

to ensure adequate lubrication during starting, stopping, and normal operation. Factory installed 

crankcase heater, pump, sightglass. 

    4. Provide compressor with automatic capacity reduction equipment consisting of on/off compressor 

cycle or suction valve unloaders or capacity control slide valve (rotary).  Use lifting mechanism 

operated by solenoid valve. Compressor must start unloaded for soft start on motors. 

    5. Provide constant speed 3600 rpm compressor motor, suction gas cooled with solid state sensor and 

electronic winding overheating protection, designed for across-the- line or star delta starting. 

Furnish with starter.  Compressor motor power factor shall be 0.80 or greater. If the compressor 

motor power factor is less than 0.80, power factor correction capacitors must be installed. 

   6. Provide crankcase heater to evaporate refrigerant returning to crankcase during shut down.  

Energize heater when compressor is not operating. 

   7. Acoustic package shall be either factory or field installed to enclose the compressor section to 

reduce radiated sound by a minimum of 5 dBA. 

 D. Evaporator: 
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    1. Provide a one or two pass, shell and tube type evaporator, seamless or welded steel construction 

with cast iron or fabricated steel heads, seamless internally finned copper tubes, roller expanded 

into tube sheets. 

   2. Design, test, and stamp refrigerant side working pressure and water side working pressure, in 

accordance with ANSI/ASME Code at: 

Heat Exchanger Evaporator 

  

Shell-N-Tube  

Refrigerant Side 235 psig 

Water Side 150 psig 

    3. Insulate with 0.75 inch minimum thick flexible elastometric rubber closed cell insulation with 

maximum K value of 0.26.  Provide heat tape to protect evaporator to -20 degrees F 

    4. Provide water drain connection, vent and fittings for factory installed leaving water temperature 

control and low temperature cutout sensors. 

    5. Water connections shall be screwed, flanged or mechanical grooved.  Evaporator shall have only 

one entering and one leaving connection.  If manufacturer provides 2 separate evaporators, 

contractor shall provide manifold and pressure gauges to ensure equal flow is provided to each 

evaporator. 

 E. Condenser and Fans: 

    1. Construct condenser coils of aluminum fins mechanically bonded to seamless copper tubing.  

Provide sub-cooling circuits.  Air test under water to 506 psig. 

   2. Provide factory mounted wire screens to cover the evaporator, condenser and compressor sections. 

    3. Provide fan motors with permanently lubricated ball bearings and built-in thermal overload 

protection. 

   4. Provide factory mounted standard options to reduce condenser fan(s) sound levels by up to 4 dB 

with speed controls, blade pitch, and number of blades per fan for ultra-quiet fans. 

 F. Enclosures: 

    1. House components in 12 gauge galvanized steel frame and mounted on welded structural steel 

base.  Hot-dip galvanized steel frame coating shall be Underwriters Laboratories Inc. (UL) 

recognized as G90-U, UL guide number DTHW2. 

    2. Unit panels or wire screens, and control panels shall be finished with a baked on powder paint.  

Control panel doors shall have door stays. 

    3. Mount starters and disconnects in weatherproof panel provided with full opening access doors. 

Provide lockable disconnect operating handle external to panel and clearly visible from outside of 

unit indicating if power is on or off. 

   4. Casings fabricated from steel that do not have a Zinc coating conforming to ASTM A 123 or 

ASTM A525 shall be treated for the prevention of corrosion with a factory coating or paint 

system. The coating or paint system shall withstand 500 hours in a salt-spray fog test in 

accordance with ASTM B 117. Each specimen shall have a standard scribe mark as defined in 

ASTM D 1654. Upon completion of exposure, the coating or paint system shall be evaluated and 

rated in accordance with procedures A and B of ASTM D 1654. The rating of failure at the scribe 

mark shall be not less than six (average creepage not greater than 1/8 inch). The rating of the 
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unscribed area shall not be less than ten (no failure). Thickness of coating or paint system on the 

actual equipment shall be identical to that on the test specimens with respect to materials, 

conditions of application, and dry-film thickness. 

 G. Refrigerant Circuit: 

    1. All units shall have refrigeration circuits, each with single or multiple compressors for operation.   

    2. Provide for each refrigerant circuit: 

    a. Liquid line shutoff valve. 

    b. Filter dryer (replaceable core type). 

    c. Liquid line sight glass and moisture indicator. 

    d. Electronic or thermal expansion valve sized for maximum operating pressure. 

    e.   Charging valve. 

    f. Discharge and oil line check valves.  

    g. Compressor suction and discharge service valves. 

    h.  High side pressure relief valve. 

    i.   Full operating charge of refrigerant and oil. 

    j.  Unit factory leak tested at 250 psig, low side; 438 psig, high side. 

     3. Capacity Modulation:  Provide capacity modulation by staging compressors, slide valve or 

unloader valves. Unit shall be capable of operation down to 15%. 

 H. Controls: 

    1. On chiller, mount weatherproof control panel, containing starters, power and control wiring, 

molded case disconnect switch UL approved with external lockable operator handle, factory wired 

with terminal block power connection. Provide single point power connection with primary and 

secondary fused control power transformer and a 115 volt single phase connection for evaporator 

heat tape. 

    a. Disconnect switch shall be a fused disconnect. 

    2. For each compressor, provide across-the-line starter on 460V applications. 

    3. Provide the following safety controls with indicating lights or diagnostic readouts. 

    a. Low chilled water temperature protection. 

    b. High refrigerant pressure. 

    c. Low oil flow protection. 

    d. Loss of chilled water flow. 

    e. Contact for remote emergency shut-down. 

    f. Loss of refrigerant charge protection. 

    g. Motor current overload. 

    h. Phase reversal/unbalance/single phasing. 

    i. Over/under voltage. 

    j. Failure of water temperature sensor used by controller. 
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    k. Compressor status (on or off). 

   4. Provide the following operating controls: 

    a. Multiple step leaving chilled water temperature controller which cycles compressors or 

activates cylinder unloaders or slide valve based on PI algorithms. 

    b. Five minute solid state anti-recycle timer to prevent compressor from short cycling. If a 

greater than 5 minute solid state anti recycle timer is provided, hot gas bypass shall be 

provided to insure accurate temperature control in light load applications. 

    c. Load limit thermostat to limit compressor loading on high return water temperature to prevent 

nuisance tripouts. 

    d. Low ambient controls for operation down to 25 degrees F. 

    e. High ambient unloader pressure stat that unloads compressors to keep head pressure under 

control and help prevent high pressure nuisance tripouts on days when outside ambient is 

above design. 

    f. Compressor current sensing unloader unit that unloads compressors to help prevent current 

overload nuisance tripouts  

    g. Auto lead-lag functions that constantly evens out running hours and compressor starts 

automatically. If contractor can not provide this function then cycle counter and hour meter 

shall be provided for each compressor so owner can be instructed by the contractor on how to 

manually change lead-lag on compressors and even out compressor starts and running hours. 

    h. Low ambient lockout control with adjustable setpoint. 

    i. Condenser fan sequencing which automatically cycles fans in response to ambient, 

condensing pressure and expansion valve pressure differential thereby optimizing unit 

efficiency. 

    j. 150 psi, NEMA-3R flow switch, differential pressure type design. 

   5. Provide suction and discharge refrigerant pressures on digital display of microprocessor. 

    6. Provide ammeters for each compressor or digital display of % RLA on microprocessor. 

    7. Control Power Transformer. 

   8. Startup:  Factory authorized starting. 

 I.  Approved Manufacturers:  Trane, York, Carrier, Daikin McQuay. 

   1. Any listed equivalent manufacturer and the Mechanical Contractor shall be completely 

responsible to comply with all requirements on the contract documents.  This shall include, but 

not be limited to, space requirements, code clearances, the type, horsepower, capacities, number 

and size of services required from other trades. 

PART 3 – EXECUTION  

3.1  REFRIGERATION EQUIPMENT 

 A. All equipment to be installed in accordance with manufacturer's recommendations. 

3.2  AIR-COOLED CHILLER 

 A. Install in accordance with manufacturer's recommendations.  Unit shall be properly supported and 

vibration isolated. 
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 B. Provide pipe insulation and jacketing over freeze protection electric heaters on all exterior water 

piping.  Coordinate with the work of Division 26. 

 C.   Provide for connection to electrical service.  

 D. Manufacturer's Field Services 

   1.  Manufacturer shall furnish a factory trained service engineer without additional charge to start the 

unit(s). Representatives shall provide leak testing, evacuation, dehydration, and charging of the 

unit(s) as required. Chiller manufacturers shall maintain service capabilities to promptly respond 

within 24 hours or less to service calls at the site. 

   2.  A start-up log shall be furnished by the manufacturer to document the chiller's start-up date and 

shall be signed by the owner or his authorized representative prior to commissioning the chillers. 

   3.  The manufacturer shall furnish complete submittal wiring diagrams of the chiller(s) starter(s) and 

associated components such as pumps, interlocks, etc. as applicable. 

   4. Start-up all units in accordance with manufacturer's start-up instructions.   Replace damaged or 

malfunctioning controls and equipment. 

END OF SECTION 23 0450 
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SECTION 23 0500 

PIPING SYSTEMS & ACCESSORIES – HVAC 

PART 1 – GENERAL  

1.1  RELATED DOCUMENTS 

 A. The general provisions of the contract, including the conditions of the contract (General, 

Supplementary and other Conditions, if any) and Division 1 as appropriate, apply to the work 

specified in this section. 

 B. Refer to Section 230200 for HVAC General Provisions 

 C. Refer to Section 230210 for HVAC Basic Materials & Methods. 

1.2  DESCRIPTION OF WORK 

 A. This Section includes the following equipment: 

   1. Base-Mounted End Suction Pumps 

   2. Suction Diffusers 

   3. Diaphragm-Type Expansion Tanks 

   4. Combination Valve Package for Pumps 

   5. Flexible Pump Connectors  

1.3  REFERENCE STANDARDS 

 A. Refer to Section 230200 for a general description of requirements applying to this section. 

1.4  QUALITY ASSURANCE 

 A. Refer to Section 230210 for a general description of requirements applying to this Section. 

 B. Whenever a variable frequency PWM drive is installed to control an AC motor, a maintenance-free, 

circumferential, conductive micro fiber shaft grounding ring shall be installed on the AC motor drive 

end to discharge shaft currents to ground.  Recommended part:  AEGIS SGR
TM

 Bearing Protection 

Ring, as made by Electro Static Technology.  Install in accordance with the manufacturer’s written 

instructions. 

1.5  SUBMITTALS 

 A. Submit shop drawings and product data in accordance with Section 230200.  

 B. Submit the following: 

   1. Shop Drawings 

   2. Manufacturers Product Data 

   3. Test Reports on Piping System Tests 

1.6  SUBSTITUTIONS 

 A. The listed equivalent or substituted manufacturers along with the bidding related contractor shall be 

completely responsible to comply with all requirements on all contract documents.  This shall include, 

but not be limited to, space requirements, code clearances, the type, horsepower, capacities, number 

and size of services required from other trades, including all required ancillary items furnished and 

installed by other trades.  If the manufacturer or related bidding contractor does not comply with these 

requirements, this Contractor shall be responsible for any and all additional costs associated with the 

changes required by other trades. 
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1.7  WARRANTY/GUARANTEE 

 A. All work and materials are subject to the general warranty as described in the General Conditions of 

the Contract and in Division 1, General Requirements. 

PART 2 – PRODUCTS  

2.1  BASE-MOUNTED END SUCTION PUMPS 

 A. Provide frame-mounted end suction pumps where indicated, and of capacities and having 

characteristics as scheduled. 

 B. Horizontal mount, single stage, flexible coupling, base-mounted, designed for 175 psi working 

pressure. 

 C. Cast iron casing 125 psi ANSI flanges, tappings for gauge and drain connections. 

 D. Steel shaft with replaceable shaft sleeve, regreasable ball bearings and mechanical seals with carbon 

seal ring and ceramic seat. 

 E. Non-overloading motor at any point on pump curve, open, drip-proof, ball bearings, 15,000 hours 

bearing life, with lifting lug on top of motor. 

 F. Provide open drip-proof motor with regreasable ball bearings. 

 G. Enclosed type impeller hydraulically and dynamically balanced, keyed to shaft and secured with 

locking screw. 

 H. Structural steel baseplate with welded cross members, and open grouting area. 

 I.  Flexible coupling capable of absorbing torsional vibration, equipped with coupling guard. 

 J.  Manufacturers:  Subject to compliance with requirements, provide pumps of one of the following: 

        Armstrong Pumps 

        Bell & Gossett 

        Aurora 

        Ingersoll Rand 

        Peerless 

   Patterson 

   Paco 

        Taco 

2.2  SUCTION DIFFUSERS 

 A. Provide at each base-mounted pump, a suction diffuser of size required for pump connection.  Units 

shall consist of angle type body with straightening vanes and combination diffuser-strainer-orifice 

cylinder with 3/16" diameter openings for pump protection.  A permanent magnet shall be located 

within the flow stream and shall be removable for cleaning.  The orifice cylinder shall be equipped 

with a disposable fine mesh strainer which shall be removed after system start-up.  Orifice cylinder 

shall be designed to withstand pressure differential equal to pump shutoff head and shall have a free 

area equal to five times cross section area of pump suction opening.  Straightening vanes shall extend 

the full length of the orifice cylinder and shall be replaceable.  Unit shall be provided with adjustable 

support foot to carry weight of suction piping. 

 B. Manufacturers:  by pump manufacturer. 
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2.3  DIAPHRAGM-TYPE EXPANSION TANKS (VERTICAL) 

 A. Fabricate tank of continuously welded steel plate of the size shown conforming to ASME Section VIII 

Standards, maximum working pressure of 125 psi. 

 B. Provide air charging valve, drain-offs, system connection and other piping connections.  Paint outside 

of tank with a zinc chromate primer. 

 C. Provide a standard cleanout hole located in the tank head. 

 D. Tank shall have a sealed-in heavy-duty butyl diaphragm suitable for operation from 40 to 240 degrees 

F. 

 E. Tank shall be furnished with an ASME stamp.  

 F. The tanks shall be manufactured by Amtrol, Bell and Gossett, Patterson, Stover Tanks, Taco, 

Wheatley, John Wood. 

2.4  COMBINATION VALVE PACKAGE FOR PUMPS 

 A. Each centrifugal pump shall be provided with the following valve assemblies: 

   1. Combination silent check valve, balancing valve and shut-off valve on pump discharge. 

 B. The combination units shall be flanged assemblies of 125 lb. ASA Class, 175 psi.  W.O.G. @ 300 

degrees F.  The combination units shall be suitable for vertical or horizontal installation with the stem 

pointing up. 

 C. The body and bonnet shall be cast semi-steel; and the stem, seat and disc shall be bronze. The valve 

shall be designed for repacking under pressure. 

 D. The unit shall be provided with a calibrated stem indicator, and the check valve shall have a stainless 

steel spring and be provided with disc designed for quiet operation at low flow rates. 

 E. Manufacturers:  by Pump Manufacturer. 

2.5  FLEXIBLE PUMP CONNECTORS 

 A. Provide braided stainless steel pump connector(s) manufactured with annular corrugated stainless steel 

close-pitch hose with stainless steel overbraid.  The corrugated metal hose, braid(s), and a stainless 

steel ring-ferrule/band (material gauge not less than .048”) must be integrally seal-welded using a 

100% circumferential, full-penetration TIG weld. 

 B. End fittings shall be flat-face plate steel flanges with 150# ANSI drilling and outside diameter.  

Fittings must be attached using a 100% circumferential TIG weld.  Braided stainless steel pump 

connector(s) must be suitable for operating temperatures up to 850F.  The rated working pressure of 

the braided metal hose must have a minimum 4:1 safety factor. 

 C. Each braided stainless steel pump connector shall be individually leak tested by the manufacturer 

using air-under-water or hydrostatic pressure.  Flanged pump connectors shall be prepared for 

shipment using cut-to-length spacers, securely positioned between the flanges to prevent axial 

compression damage and maintain the manufactured length.  Spacers must be removed prior to system 

start-up. 

 D. Manufacturers:  Amber/Booth, Flex-Hose Co., Inc., Mason Industries, Metra-Flex, Patterson, Proco 

Products, Inc., Twin City Hose, Inc. 

PART 3 – EXECUTION  

3.1  CIRCULATING PUMPS 

 A. Pump shall be installed in accordance with recommendations of the Hydraulic Institute. 
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 B. Suction reducers shall be eccentric and located at the pump suction.  Discharge increasers shall be 

concentric and located at the pump discharge. 

 C. Suction and discharge piping shall be adequately supported without imposing any load on the pump 

casing. 

 D. Pressure gauges shall be installed at the suction and discharge of each pump. 

 E. Vibration isolation equipment shall be provided where noted. 

 F. Impeller diameter used shall be approximately 85% of the maximum impeller diameter capable of 

being supplied for each pump. 

 G. The motor nameplate horsepower shall not be exceeded under any conditions of pump operation. 

 H. Prior to shipment, each pump shall be tested to insure its capability to produce the required capacity at 

the design head, and when requested written verification of this test shall be supplied. 

 I.  Before grouting and piping the pump, the Contractor shall check to insure pump alignment is 

satisfactory, and where required, realign the pump.  Fill baseplate with non-shrink grout to the top of 

the base rail. 

 J.  Start-up service shall be provided by the pump manufacturer or his representative.  This service shall 

include the following: 

   1. Check alignment 

   2. Check absence of pipe strain 

   3. Check lubrication 

   4. Check rotation 

   5. Take suction and discharge pressure gauge readings and compare with pump nameplate for 

operating head. 

   6. Take voltage and current readings and compare with motor nameplate. 

   7. Insure proper maintenance manuals are available if required. 

3.2  BYPASSES 

 A. Three-valve bypasses shall be provided in piping at main system control valves and where indicated 

on drawings. 

 B. The bypasses shall consist of two gate valves and one globe or angle valve.  The bypass pipe size shall 

be at least equal to the control valve size. 

3.3  PIPING SYSTEM DRAINS 

 A. All piping shall be graded or pitched toward drain locations which shall be provided with gate valve 

unless otherwise indicated on drawings or specified.  Individual risers may be drained through 

removable plugs or caps. 

 B. Drain valves shall be provided at all major components in systems including pumps, heat exchangers, 

and similar equipment. 

3.4  ECCENTRIC PIPE FITTINGS 

 A. Eccentric pipe fittings shall be furnished and installed in all piping and circulated water piping where a 

change in pipe size occurs in a horizontal run.  In water systems the top of the adjacent pipe sections 

shall be maintained level. 
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3.5  CHEMICAL CLEANING 

 A. Closed re-circulating systems shall be filled and sufficient detergent and dispersant added to remove 

all dirt, oil and grease.  System shall be circulated for at least 48 hours after which a drain valve at the 

lowest point shall be opened and allowed to bleed while the system continues to circulate. The 

automatic make-up valve shall be checked to be sure it is operating.  Bleeding shall continue until 

water runs clear and all detergent is removed. A sample of water shall be tested and if pH exceeds 8.0, 

draining should be resumed. 

 B. Drain all detergent solution from system piping and equipment to nearest floor drain or indirect waste 

point connected to the building’s sanitary system. 

END OF SECTION 23 0500 
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SECTION 23 0510 

WATER TREATMENT (HVAC) 

PART 1 – GENERAL  

1.1  RELATED DOCUMENTS 

 A. The general provision of the contract, including the conditions of the contract (General, 

Supplementary and other Conditions, if any) and Division 1 as appropriate, apply to the work 

specified in this section. 

 B. Refer to Section 230200 for HVAC General Provisions. 

 C. Refer to Section 230210 for HVAC Basic Materials & Methods. 

1.2  DESCRIPTION OF WORK 

 A. This Section includes labor, material, equipment and supervision to provide a complete water 

treatment system for the following: 

   1. Cleaning and treatment of circulating HVAC chilled water system. 

    a. Cleaning Compounds. 

    b. Chemical Treatment for Closed Loop Systems. 

    c. Chemical Cleaning of New Systems 

1.3  REFERENCE STANDARDS 

 A. Refer to Section 230200 for a general description of requirements applying to this section. 

 B. Requirements established within the portions of the Project Manual titled Division 1, General 

Requirements, are collectively applicable to the work of this section. 

 C. Technical Services: Provide the services of an experienced water treatment chemical engineer or 

technical representative to direct flushing, cleaning, pre-treatment, training, debugging, and 

acceptance testing operations; direct and perform chemical limit control during construction period 

and monitor systems for a period of 12 months after acceptance, including not less than four service 

calls and written status reports. Minimum service during construction/start-up shall be 8 hours. 

 D. Field Quality Control and Certified Laboratory Reports: During the one year guarantee period, the 

water treatment laboratory shall provide not less than 12 reports based on on-site periodic visits, 

sample taking and testing, and review with Owner, of water treatment control for the previous period. 

In addition to field tests, the water treatment laboratory shall provide certified laboratory test reports. 

These monitoring reports shall assess chemical treatment accuracy, scale formation, fouling and 

corrosion control, and shall contain instructions for the correction of any out-of-control condition. 

 E. Log Forms: Provide one year supply of preprinted water treatment test log forms. 

1.4  SUBMITTALS  

 In accordance with Section 230200 provide the following: 

 A. Manufacturer's Literature and Data: 

   1. Cleaning compounds and procedures. 

   2. Chemical treatment for closed systems. 

 B. Water analysis verification. 

 C. Materials Safety Data Sheet for all proposed chemical compounds. 
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 D. Maintenance and operating instructions. 

PART 2 – PRODUCTS  

2.1  CLEANING COMPOUNDS: 

 A. Alkaline phosphate or non-phosphate detergent/surfactant/specifically to remove organic soil, 

hydrocarbons, flux, pipe mill varnish, pipe compounds, iron oxide, and like deleterious substances, 

with or without inhibitor, suitable for system wetted metals without deleterious effects. 

 B. Refer to Section, PIPING SYSTEMS & ACCESSORIES - HVAC, PART 3, for flushing and cleaning 

procedures. 

2.2  CHEMICAL TREATMENT FOR CLOSED LOOP SYSTEMS: 

 A. Inhibitor: Provide sodium silicate, sodium nitrite/borate, or other approved proprietary compound 

suitable for make-up quality and make-up rate and which will cause or enhance bacteria/corrosion 

problems or mechanical seal failure due to excessive total dissolved solids. Shot feed manually. 

Maintain inhibitor residual as determined by water treatment laboratory, taking into consideration 

residual and temperature effect on pump mechanical seals. 

 B. pH Control: Inhibitor formulation shall include adequate buffer to maintain pH range of 8.0 to 10.0. 

 C. Performance: Protect various wetted, coupled, materials of construction including ferrous, and red and 

yellow metals. Maintain system essentially free of scale, corrosion, and fouling. Corrosion rate of 

following metals shall not exceed specified mills per year penetration; ferrous, 0.5; brass, 0.2; copper, 

0.15. Inhibitor shall be stable at equipment skin surface temperatures and bulk water temperatures of, 

respectively, not less than 250 and 125 degrees Fahrenheit. Heat exchanger fouling and capacity 

reduction shall not exceed that allowed by fouling factor 0.0005. 

 D. Pot Feeder: By-pass type for chemical treatment schedule 10 gauge heads, 3/4-inch system 

connections and large neck opening for chemical addition. Feeder shall be bypass filter feeder, 

minimum five gallon, installed per detail on the drawings, for chilled water system. 

 E. Water Analysis: Confirm raw water analysis or provide analysis if none is furnished. 

   Description        Year (Avg.) 

    Silica (Si02)       __________ 

    Insoluble            __________ 

    Iron & Aluminum     __________ 

    Calcium (Ca)      __________ 

    Magnesium (Mg)     __________ 

    Sodium & Potassium (Na & K)  __________ 

    Carbonate (CO3)     __________ 

    Bicarbonate (HCO3)     __________ 

    Sulfate (SO4)      __________ 

    Chloride (Cl)      __________ 

    Nitrate (NO3)      __________ 

    Turbidity       __________ 

    pH         __________ 
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    Residual Chlorine     __________ 

    Total Alkalinity      __________ 

    Non Carbonate Hardness   __________ 

    Total Hardness      __________ 

    Dissolved Solids     __________ 

    Fluorine       __________ 

 F. Conduct performance test to prove capacity and performance of treatment system. 

   Raw water total hardness, ppm. 

   Concentration cycles. 

   Raw water, pH. 

   System water, pH. 

   Chemical solution used. 

   Acid solution used, obe. 

   Quantity or chemical solution injected into system per cycle. 

   Quantity of acid injected into system per cycle. 

   Make up water required. 

   Waste to drain requirement. 

 G. Recommended Conditions 

   1. Molybdate: 

    a. 50 - 100 ppm as molybdate (chilled water). 

   2. pH - 7.0 to 10.0 

2.3  CHEMICAL CLEANING OF NEW SYSTEMS 

 A. Fill closed recirculating systems and add sufficient detergent and dispersant to remove all dirt, oil and 

grease.  Circulate system for at least 24 hours, after which open a drain valve at lowest point, open the 

make-up water valve and allow to bleed while system continues to circulate.  Check the automatic 

make-up valve to be sure it is operating.  Bleeding shall continue until water runs clear and all 

detergent is removed.  Test sample of water and if pH exceeds the pH of the makeup water, flushing 

shall be resumed. 

 B. Drain all detergent solution from system piping and equipment to nearest floor drain or indirect waste 

point connected to the building’s sanitary system. 

PART 3 – EXECUTION  

3.1  INSTALLATION: 

 A. Delivery and Storage: Deliver all chemicals in manufacturer's sealed shipping containers. Store in 

designated space and protect from deleterious exposure and hazardous spills. 

 B. Install equipment furnished by the chemical treatment supplier and charge systems according to the 

manufacturer's instructions and as directed by the Technical Representative. 

 C. Perform tests and report results. 
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 D. Instruct owner personnel in system maintenance and operation. 

3.2  INSPECTIONS AND MAINTENANCE:  

 A. Furnish complete inspection and maintenance service on water treatment equipment for a period of 

one year after completion and acceptance of the water treatment equipment installation. This 

maintenance service shall begin concurrently with the guarantee. Maintenance work shall be 

performed by skilled personnel directly employed and supervised by the same company that provided 

the water treatment equipment specified herein. 

 B. The maintenance service shall include the following: 

   1. Monthly systematic examination of equipment. 

   2. Cleaning, lubricating, adjusting, repairing and replacing of all parts as necessary to keep the 

equipment in first-class condition and proper working order. 

   3. Furnishing all lubricant, cleaning materials and parts required. 

   4. The operational system shall be maintained to the manufacturer's standards specified including 

any changes and/or adjustments required to meet varying conditions. 

   5. Provide 24 hour emergency call-back service which shall consist of promptly responding to calls 

within two hours for emergency service should a shutdown or emergency trouble develop between 

regular examinations. Overtime emergency call-back shall be limited to minor adjustments and 

repairs required to protect the immediate safety of the equipment. 

   6. Service personnel shall report to the owner or his authorized representative upon arrival and again 

upon completion of the required work. A copy of the work ticket containing a complete 

description of the work performed shall be given to the owner. 

   7. The Contractor shall maintain a log in the boiler room. The log shall list the date and time of all 

monthly examinations and all trouble calls. Each trouble call shall be fully described including the 

nature of the call, necessary correction performed and/or parts replaced. 

END OF SECTION 23 0510 
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SECTION 23 0900 

AUTOMATIC TEMPERATURE CONTROL 

PART 1 – GENERAL  

1.1  RELATED DOCUMENTS 

 A. Section 230200 and drawings are hereby made a part of this section as fully as if repeated herein. 

1.2  DESCRIPTION OF WORK 

 A. Provide labor, material and supervision necessary to install a complete direct digital control system of 

temperature controls to control all HVAC Systems, associated components and accessories as 

described herein, as an extension of the existing system. 

1.3  SUBMITTALS 

 A. Submit shop drawings and manufacturer's data sheets of all equipment. 

 B. Submit manufacturer's certificates of conformance with applicable codes. 

 C. Furnish point-to-point diagram of automatic temperature control system approval, including air 

conditioning equipment wiring diagrams where temperature control connections are required. 

 D. Provide ten (10) copies of submittal data within thirty (30) days of contract award. 

 E. Submittal shall consist of: 

   1. System Architecture showing all digital and pneumatically actuated devices. 

   2. Equipment lists of all proposed devices and equipment including data sheets of all products. 

   3. Valve, well and tap schedules showing size, configuration, capacity and location of all equipment. 

   4. Data entry forms for initial parameters.  Contractor shall provide English listing of all analog 

points with columnar blanks for high and low warning limits and high and low alarm limits, and a 

listing of all fan systems with columnar blanks for beginning and end of occupancy periods; and 

samples of proposed text for points and messages (for at least two systems of at least 15 points 

total) including sample 480 character alarm message.  All text shall be approved prior to data 

entry. 

   5. Wiring and piping interconnection diagrams including panel and device power and sources. 

   6. Sketches of all graphics. 

1.4  QUALITY ASSURANCE 

 A. Insure that all work and equipment is installed in accordance with manufacturer's warranty 

requirements. 

 B. Provide adequate supervision of labor force to assure that all aspects of specifications are being 

fulfilled. 

 C. The system shall be engineered, programmed and installed by personnel trained and regularly 

employed by the control’s manufacturer. 

 D. Supplier shall have technical support to promptly respond within 24 hours or less to service calls to the 

site with technical staff, spare parts inventory and test and diagnostic equipment. 

 E. Codes and Approvals: 

   1. The complete system installation shall be in strict accordance with national and local electrical 

codes.  All devices designed for or used in line voltage applications shall be UL listed. 
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    a. All microprocessor based devices shall be UL916 listed. 

    b. All electrical environmental control and monitoring devices shall be UL429 and/or UL873 

listed. 

   2. All electronic equipment shall conform to the requirements of FCC regulation Class B, Part 15, 

Section 15 governing radio frequency electromagnetic interference and be so labeled. 

   3. The complete system shall conform to ANSI/ASHRAE Standard 135-2012, BACNET. 

 F. All system components shall be designed and built to be fault tolerant. 

   1. Provide satisfactory operation without damage at 100% above and 85% below rated voltage and at 

+3 Hertz variation in line frequency. 

   2. Provide static, transient, and short circuit protection on all inputs and outputs.  Communication 

lines shall be protected against incorrect wiring, static transients and induced magnetic 

interference.  Bus connected devices shall be A.C. coupled or equivalent so that any single device 

failure will not disrupt or halt bus communication. 

1.5  ELECTRICAL WIRING 

 A. All electrical wiring, components and accessories in connection with the Automatic Temperature 

Control System shall be furnished and installed by the control manufacturer. 

   1. Unless stated otherwise in the design documents, the ATC Contractor is responsible for providing 

control power to all valves, actuators, devices and components within the DDC System regardless 

of the selected voltage of those devices.  This also includes all 120 volt power circuits required for 

devices, panels and control equipment. 

 B. Control wiring shall include all wiring necessary to interface with new and existing controls, such as 

relays and transducers, and shall also include electric and electronic devices such as electronic sensors, 

relays, flow switches and controlled devices such as valve operators and miscellaneous devices, new 

and existing.  Pilot devices such as ON/OFF switches and thermostats installed in series with line 

voltage circuits shall be considered to be control wiring. 

1.6  AUTOMATIC TEMPERATURE CONTROL 

 A. Provide a DDC System of automatic temperature control which shall be as manufactured by Andover 

Controls, Inc., as installed by Tri-M Group, LLC.  The system shall be complete in all respects 

including labor, materials, equipment and services necessary. 

   B. All electrical wiring in connection with the installation of the automatic temperature control system 

shall be furnished and installed under the direct supervision of the control manufacturer. 

 C. Contact Dave Furio at (610) 444-1002, ext. 325, or dfurio@tri-mgroup.com. 

PART 2 – PRODUCTS  

2.1  BMCS COMPUTER HARDWARE 

 A. Central Hardware:  Maintain existing central BMCS facility located in the Building Engineer’s Office. 

2.2  ACTUATORS 

 A. Electronic actuators shall be sized to operate their appropriate valves with sufficient reserve power to 

provide smooth modulating action or two-position action as specified. 

 B. Provide integral, auxiliary switches for direct coupled actuators to indicate when a desired position is 

reached or to interface additional controls for a specific sequence. 

 C. Align actuator with drive shaft, provide permanent mark to identify closed position of end device. 

mailto:dfurio@tri-mgroup.com
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2.3  SENSOR TRANSMITTERS 

 A. Immersion sensors shall have minimum spans as required to meet the temperature requirements.   

 B. Sensors shall be of corrosion resistant construction, tamperproof, suitable for mounting on a vibrating 

surface.  Exposed capillaries shall be temperature compensated, and armored or installed in protective 

tubing. 

 C. All sensing elements for water pipe mounting shall be of the rod and tube type with linear output and 

shall be furnished complete with separable protecting wells filled with heat conductive compound.  

Sensors shall be factory calibrated and tamperproof.  If easily adjustable sensors are provided, they 

shall be located inside metal enclosures with cylinder lock and key to prevent unauthorized setting. 

 D. Safety Devices:  Provide the following: 

   1. Water duty flow switches:  Differential pressure type for pump status. 

   2. Make-up Water Monitoring System (Typical for chilled water system): 

    (Manufacturer’s Rep. 888-397-5353) 

    a. Monitor data as received by flow meter on cold water make-up system. When flow exceeds 10 

gal./1 min (adj.), ATC system to close normally open solenoid valve, alarm system (provide 

call out), shutdown boilers, pumps, chillers, etc., associated with respective system. 

    b. Flow sensor, consisting of a removable flow sensor mounted in cast bronze housing, available 

in ½” to 1-1/2” pipe size.  Sensor shall be rated for a flow range of 0.5 to 15 feet per second, 

220F max., 400 psig at 100F max. pressure; Nylon impeller, Pennlon bearing, tungsten 

carbide shaft, PPS housing and EPDM seals.  Manufacturer:  Kele Model 250B, Data 

Industrial Series 250BR. 

    c. Programmable analog flow transmitter shall be a loop-powered device that converts a flow 

sensor signal into a linear 4 – 20 mA signal.  Electronic signal dampening, computer 

programmable, compact size in a metal enclosure.  Power input, 9-35 VDC/0-1 kHz, 75 ohms 

at 24 VDC, accuracy of 0.1% of full scale.  Manufacturer:  Kele Model 310-02, Universal 

Flow Transmitter Model UFT-1. 

2.4  CONTROL VALVES 

 A. Valves shall be rated for a minimum of 150 percent (150%) of system operating pressure at the valve 

location but not less than 125 psig. 

 B. 2" and Smaller:  Valves shall be bronze body with screwed or flared connections. 

 C. 2-1/2" and Larger:  Valves shall be bronze or iron body, flanged. 

 D. Flow characteristics: 

   1. Two-way valve position vs. flow relation shall be equal percentage for water flow control. 

 E. Maximum pressure drop through valve: 

   1. Modulating water flow control: 1/2 the pressure drop through the apparatus with maximum of 10 

feet of water.  Two position water valves shall be line size. 

2.5  CONTROL CABINETS 

 A. Control cabinets shall be constructed of 18-gauge steel with locking hinged door.  Unless otherwise 

specified, all controllers, electric relays, switches and other equipment furnished as part of the control 

system which are not required to be mounted on mechanical equipment, shall be cabinet mounted.  

The temperature indicators and switches shall be flush mounted on the door tagged with plastic labels. 

 All electrical devices shall be wired to a numbered terminal strip and all devices shall be completely 
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adjusted and checked for proper operation prior to shipment to job site.  All wiring shall be numbered 

according to the control diagram. 

2.6  MOTORIZED, ROTARY ELECTRIC CONTROL VALVES 

 A. Capacitor type reversible electric motor, gear train, limit switches and terminal block in a die-cast 

aluminum enclosure, NEMA 4, for outdoor locations. 

 B. Output shaft shall e nickel plated to prevent corrosion.  Actuator shall be suitable for any mounting 

position, in ambient range from -40 to +150F. 

 C. Actuator shall be sized against the operating torque required by the butterfly valve manufacturer. 

 D. Motor shall be fractional horsepower, permanent split capacitor type designed for 120 VAC, 1 phase 

supply. 

 E. Reduction gearing shall be hardened alloy steel, permanently lubricated.  Two (2) adjustable CAM 

actuated end travel limit switches shall be provided to control direction of travel. 

 F. Actuator shall be provided with handwheel for manual override operation of the valve in the event of 

malfunction or power failure.  Handwheel shall be permanently attached to the actuator. 

 G. When in manual, the electric drive mechanism shall be locked out for safety. 

 H. Actuator shall have visual indication of valve position. 

 I.  Valve actuator shall be Raymond Control Systems MAR-100 Series with Dezurik high performance 

butterfly valve. 

2.7  SEQUENCE OF OPERATION 

 A.  CHILLED WATER PLANT CONTROL 

 1. The chilled water plant consists of two, packaged air cooled rotary screw chillers, CH-1 and CH-2, 

both of equal capacity; two based mounted chilled water pumps, P-3 and P-4, with variable 

frequency drives; interconnecting piping, and auxiliaries.  

   2. Interface with all factory furnished controls on each chiller.  

   3. Interface chilled water pumps and their respective drives with existing bypass control valve, 

pressure controls in the boiler room and within the piping system of the building.  

   4. The existing OWS shall provide a signal to the required plant equipment on a call for chilled 

water. 

   5. Chilled Water System Control: 

    a. This system shall be activated and controlled by the existing OWS. Once activated, the 

normally closed two-way isolation control valve at the chiller shall open fully, and subject to a 

limit switch on the control valve and a flow switch in the leaving water line at the evaporator, 

the chiller shall start and sequence through its factory controls to maintain leaving water 

temperature at 45F, adjustable.  

     b. Rotate the lead chiller and lead loop pump on a minimum weekly basis or as reset manually at 

the OWS. Lead loop pump shall start and run continuously when the cooling system is 

activated by the OWS.  

    c. When lead chiller or pump fails to start once activated, initiate an alarm to the system after a 

twenty second delay. Monitor flow status of each pump with a current sensor on one leg of 

power feeding the pump motor.  
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    d. The standby chiller or pump shall then be activated by the OWS to run until the failed unit is 

restored to proper operation, and activated manually through the OWS as required.  

    e. The chilled water pump shall maintain speed through its variable frequency drive in response 

to existing bypass control valve and pressure controls in the boiler room and the building 

loop. At no time shall the pump speed drop below the minimum flow of 300gpm 

(approximately 50% of design flow, 600gpm) as required to maintain chiller operation at part 

load; coordinate with the chiller manufacturer’s local representative.   

    f. Once the lead pump is running at its rated speed and flow, with the chiller at full load, the 

system shall start the lag pump and chiller in a similar manner to maintain system chilled 

water capacity. The system shall control each chiller’s setpoint to equalize chiller loading and 

meet system demand as the system load varies.  As the load decreases, the reverse sequence 

shall occur to shut down a chiller and turn off a pump. The system shall not shut down the lag 

chiller’s pump until the chiller compressors are proven off.  

    g. Provide reset of the chilled water supply temperature set point based on return chilled water 

temperature. The reset parameters shall be user selectable.  

   6. The following items shall be available for display at the OWS: 

    a. Designated lead and lag pump. 

    b. Designated lead and lag chiller.  

    c. Flow status/alarm, each pump. 

    d. Commanded status of each pump – on/off. 

    e. Building chilled water loop supply and return temperature.  

    f. Chilled water discharge and return temperature, each chiller. 

    g. Up to 3 alarms and status points for each chiller. 

    h. Chilled water discharge temperature reset. 

              i. Chiller on/off command. 

    j. Graphical display of the chillers, pumps, isolation control valves, bypass control valve, piping 

layout and temperature control devices with dynamic display of each status, temperature, etc. 

 B. FREEZE PROTECTION CONTROL 

1. Each chiller evaporator is furnished with factory heat tape and controls. Whenever the outdoor air 

temperature is at or below 35F, adjustable, heat tape shall be energized to protect the evaporator 

tube bundle from freezing. Coordinate with chiller manufacturer’s unit controls.   

   2. Exterior chilled water piping shall be protected by heat trace provided as part of the work of 

Division 26 – Electric. Monitor “voltage available” to the heat trace circuits on all exterior chilled 

water piping to the chillers. Provide an alarm to the system if the outside air temperature is at or 

below 35F, adjustable, and voltage is not available to the heat trace circuits. Coordinate with heat 

trace system. 

   3. Provide heat trace circuit voltage status/alarm as indications to the system. 

 C. MAKE-UP WATER MONITORING SYSTEM CONTROL 

   1.  Provide system control for the make-up water serving the chilled water loop system in the boiler 

room.   
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   2.  Provide a water flow meter on the make-up water supply. When the measured flow exceeds 10 

gallons per minute, adjustable, close the normally open solenoid valve, generate an alarm at the 

OWS, and shut down the chillers, pumps, and auxiliaries. 

   3.  The following items shall be displayed at the OWS: 

    a. Water flow in gallons per minute. 

    b. Command signal to the valve. 

    c. High flow/equipment shut down alarm.  

PART 3 – EXECUTION  

3.1  INSTALLATION 

 A. Install system and materials in accordance with manufacturer's instructions and roughing-in drawings, 

and details and drawings.  Install electrical work and use electrical products complying with 

requirements of these specifications.  Mount controllers at convenient locations and heights. 

 B. All wiring shall be properly supported and run in a neat and workmanlike manner.  All wiring exposed 

and in equipment rooms shall run parallel to or at right angles to the building structure.  All wiring 

within enclosures shall be neatly bundled and anchored to prevent obstruction to devices and 

terminals. All wiring shall be in accordance with all local and national codes.  Low voltage wiring in 

all locations shall be installed in EMT conduit.  All electronic wiring shall be #18 AWG minimum 

THHN and shielded if required, except standard network (Ethernet, LonWorks, etc.) cabling shall be 

as tested and recommended in lieu of #18 gauge twisted, #22 or #24 gauge is acceptable if used as a 

part of an engineered structured cabling system.  The control manufacturer must submit technical and 

application documentation demonstrating that this cabling system has been tested and approved for 

use by the manufacturer of both the control system and the engineered structured cabling system.   

 C. Provide all sensing, control, and interlock wiring for the following: 

   System inputs and outputs 

   System communications 

   System power 

   System interlocks 

   Unit controls 

 D. The Control Manufacturer shall enter all computer data into the Host computer including all graphics, 

control programs, initial approved parameters and settings, and English descriptors. The Control 

Manufacturer shall maintain diskette copies of all data file and application software for reload use in 

the event of a system crash or memory failure.  One copy shall be delivered to the owner during 

training sessions, and one copy shall be archived in the Control Manufacturer's local software vault. 

3.2  DATA CONTROL (D/C) AND GRAPHICS SUMMARY 

 A. All hardware, custom software, application software, graphics, etc., necessary to accomplish the 

control sequences and display the graphics specified shall be provided as part of this contract.  Provide 

all controllers, inputs, outputs, valves, dampers, actuators and flow meters required to provide the 

control and graphic data described.  Provide software setpoints required for display in logical groups 

and graphics. 

 B. Each digital output shall have a software-associated monitored input.  Any time the monitored input 

does not track its associated command output within a programmable time interval, a "command 

failed" alarm shall be reported. 
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 C. Where calculated points (such as CFM) are shown, they shall appear in their respective logical groups. 

 D. Unless otherwise specified or approved prior to bidding, the primary analog input and the analog 

output of each DDC loop shall be resident in a single remote panel containing the DDC algorithm, and 

shall function independent of any primary or UC communication links.  Secondary (reset type) analog 

inputs may be received from the primary network, but approved default values and/or procedures shall 

be substituted in the DDC algorithm for this secondary input if network communications fail or if the 

secondary input becomes erroneous or invalid. 

3.3  ACCEPTANCE 

 A. The Control Manufacturer shall completely check out, calibrate and test all connected hardware and 

software to insure that the system performs in accordance with the approved specifications and 

sequences of operations approved. 

 B. Witnessed acceptance demonstration shall display and demonstrate each type of data entry to show site 

specific customizing capability; demonstrate parameter changes; execute digital and analog 

commands; and demonstrate DDC loop stability via trend of inputs and outputs. 

3.4   MANUALS 

 A. The following manuals will be provided: 

   1. An Operators Manual shall be provided with graphic explanations of keyboard use for all operator 

functions specified under Operator Training. 

 B. Computerized printouts of all GPC data file including all point processing assignments, physical 

terminal relationships, scales and offsets, command and alarm limits, etc. 

 C. A manual shall be provided including revised as-built documents of all materials required under the 

paragraph "SUBMITTALS" on this specification. 

 D. Two Operators Manuals, and two As-Built Manuals shall be provided to the owner. 

3.5   TRAINING 

 A. All training shall be by the BMCS contractor and shall utilize operators manuals and as-built 

documentation. 

 B. Operator training shall include one (1) four-hour session encompassing modifying text and graphics, 

sequence of operation review, selection of all displays and reports, use of all specified OWS functions, 

troubleshooting of sensors (determining bad sensors), and password assignment and modification. 

Training session shall be conducted at system completion.   

3.6  SERVICE GUARANTEE 

 A . The control system herein specified shall be free from defects in workmanship and material under 

normal use and service.  After completion of the installation, the control manufacturer shall regulate 

and adjust all thermostats, control valves, motors and other equipment provided under this contract.  If 

within twelve (12) months from date of acceptance either for beneficial use of final acceptance, 

whichever is earlier, any of the equipment herein described is proven to be defective in workmanship 

or materials, it will be replaced or repaired free of charge.  The control manufacturer shall, after 

acceptance, provide any service incidental to the proper performance of the control system under 

guarantee outlined above for the period of one year.  Normal maintenance of the system or 

adjustments of components is not to be considered part of the guarantee.  The control manufacturer 

will upon completion of the installation, during the warranty period, make available to the Owner, an 

annual service agreement covering all labor and material required to efficiently maintain the control 

system. 
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3.7  FINAL ADJUSTMENT 

 A. After completion of installation, adjust thermostats, control valves, motors and similar equipment 

provided as work of this section. 

 B. Final adjustment shall be performed by specially trained personnel in direct employ of installer of 

primary temperature control system. 

3.8  EXISTING CONTROLS 

   A. The bid for control work shall be based on the premise that existing control devices are operational 

and are not in need of repair or replacement unless otherwise noted. 

    B. Contractor shall notify the Owner of all control devices that need to be replaced or repaired that may 

be noticed by him in the process of installation of the new work. 

END OF SECTION 23 0900 
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SECTION 23 0950 

TESTING & BALANCING OF MECHANICAL SYSTEMS 

PART 1 – GENERAL  

1.1  JOB CONDITIONS 

 A. Systems shall be completely installed and in continuous operation as required to accomplish the tests. 

 B. Air conditioning equipment shall be completely installed and in continuous operation as required to 

accomplish the balance work specified. 

 C. Adjust and balance shall be performed when outside conditions approximate design conditions 

indicated for cooling functions. 

 D. Make at least two inspections of the mechanical systems during construction to verify that balancing 

procedures may be accomplished.  Report findings to the Architect/Engineer. 

 E. Balancing firm shall balance Mechanical System two (2) times.  The first time shall be considered a 

rough balance. Any discrepancy in flow shall be addressed to the Architect/Engineer.  The final 

balancing will be accomplished after review of rough balance reports. 

 F. The final balancing reports shall be submitted and approved prior to project's being considered 

complete; i.e., commencement of warranties. 

1.2  ENGINEER QUALIFICATIONS 

 A. The firm shall be an independent organization having no affiliation with construction contractors, 

equipment sales or design engineering. 

 B. The firm shall specialize in balancing heating, ventilating and air conditioning systems. 

 C. The firm shall show proof of having balanced and tested at least five projects of similar size and scope. 

 D. All field work shall be under the direct supervision of a registered Professional Engineer who is a 

full-time employee of the balancing firm. 

 E. The firm shall be certified by and a member of the AABC (Associated Air Balance Council), or 

NEBB (National Environmental Balancing Bureau). 

1.3  REPORT 

 A. Data Sheets: 

   1. Submit data sheets on each item of testing equipment required. 

   2. Include name of device, manufacturer’s name, model number, latest date of calibration and 

correction factors. 

 B. Report Forms: 

   1. Submit specimen copies of report forms. 

   2. Forms shall be 8-1/2 x 11 inch paper for loose-leaf binding, with blanks for listing of the required 

test ratings and for certification of report. 

   3. Reports shall be on standard forms published by AABC or NEBB. 

PART 2 – PRODUCTS  

2.1  WATER BALANCING INSTRUMENTS 

 A. 30 Inch Mercury U-Tube Manometer, 200 psig, with 3 valve bypass assembly and return wells or 

mercury check valves. 
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 B. Inspector's gauge testing set. 

 C. Water Differential Pressure Gauge, 4-1/2 inch dial, 0 to 100 psi range. 

 D. Pressure gauge measurement points, quick connect couplings, 1/4 inch psi. 

2.2  SYSTEM PERFORMANCE MEASURING INSTRUMENTS 

 A. Insertion Thermometers, with graduation at 0.5 degrees F for air and 0.1 degrees F for water. 

PART 3 – EXECUTION  

3.1  GENERAL REQUIREMENTS 

 A. Arrange and pay for all tests. 

 B. Notify Owner’s Representative at least three working days in advance of test and conduct in presence 

of Owner’s Representative. 

 C. Tests to be performed prior to insulation, covering or concealment. 

 D. Provide signed report of completion of test with signature of witnesses.  Report shall indicate: 

   1. System Tested 

   2. Date 

   3. Specified test requirements and actual testing results  

 E. The balancing firm shall report to and review the work required with the Architect/Engineer before 

beginning field balance work.  The balancing firm shall make at least two inspections of the air 

systems during construction and shall report his findings in writing to the Architect/Engineer. 

 F. The balancing firm shall cooperate with the Owner’s Representative, Architect/Enginee and the 

Mechanical Contractor to effect smooth coordination of the balancing work with the job schedule. 

 G. The balancing firm shall be responsible for getting the various systems into proper operation.  They 

shall enlist the aid of the equipment suppliers and Mechanical Contractor as may be required to effect 

proper operation consistent with the contract plans and specifications. 

3.2  CIRCULATING WATER SYSTEM TEST 

 A. All piping tests shall be applied not only to piping, but also to all devices and equipment connected 

thereto with the exception of control valves, boilers or any other equipment which may be damaged by 

the test pressure.  All valves shall be full open. 

 B. Test at 100 psi hydrostatic pressure for 6 hours: 

   1. Record pressures each hour 

   2. Repair all leaks 

   3. Retest until 6 hours can be completed with no leaks or loss of pressure. 

 C. After completion of successful test, strainers shall be cleaned, then system shall be backflushed and 

strainers cleaned again. 

3.3  BALANCING PROCEDURE 

 A. Water Balance: 

   1. Water balance shall include chilled water systems. The balancing agency shall perform the 

following tests, compile data and submit reports. 

   2. Pumps: 
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    a. Design Data 

     (1) GPM, head 

     (2) RPM, BHP 

    b. Installed Equipment 

(1) Manufacturer, Size 

(2) Type Drive 

(3) Motor HP, Volts, Cycles and Phase 

(4) Full Load Amperes 

    c. Field Test 

(1) Discharge Pressures:  Full flow & no flow 

(2) Suction Pressures:  Full flow & no flow 

(3) Operating Head and GPM 

(4) No Load Amperes (where possible) 

(5) Full Flow Amperes, No Flow Amperes 

(6) Calculated BHP 

   3. Cooling Elements Including Loop Water to each chiller: 

    a. Design Data: 

(1) MBH Specified, GPM Specified 

(2) Entering Water Temperature (EWT) 

(3) Water Temperature Drop (DTW) 

(4) Element Type Specified 

    b. Field Test: 

(1) Identify each element as to location 

(2) Required water temperature drop corrected for item (3) above 

(3) Actual entering water conditions (temperature and GPM) 

(4) Adjust element until required temperature drop is obtained 

 B. In addition to the above work, the Balancing Firm shall check the operation of all automatic 

temperature control equipment; verify all thermostat, aquastat, etc., set-points and operations; and 

enlist the aid of the Mechanical Contractor and the Control Subcontractor to make necessary 

adjustments where required.          

END OF SECTION 23 0950 
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SECTION 26 0000 

GENERAL PROVISIONS – ELECTRICAL 

PART 1 – GENERAL  

1.1  RELATED DOCUMENTS 

 A. The general provisions of the Contract, including the Conditions of the Contract (General, 

Supplementary and other conditions, if any) and Division 1 as appropriate, apply to the work of this 

Section. 

 B. The specification or drawing and the design features or resulting construction disclosed, are the 

property of Furlow Associates, Inc., and shall not be reproduced without written permission. 

1.2  DESCRIPTION OF WORK 

 A. Provide all materials, equipment, labor, services and all appurtenances required to completely install 

and satisfactorily operate the various systems.  The items listed below are for general guidance only 

and do not necessarily include the entire requirements for the project. 

   1. Coordination with other trades 

   2. Electrical service 

   3. Interior feeders 

   4. Power wiring 

   5. Connections for electrically operated equipment 

   6. Related work as herein described or otherwise defined under the heading "Related Work". 

 B. Wherever the term "provide" is used, it shall be understood to mean both "furnish" and "install". 

1.3  RELATED WORK 

 A. Equipment specified in sections of Division 23 that require electric power supply. 

 B. Work related to this trade as defined on the following contract drawings: 

   HVAC 

1.4  SITE CONDITIONS 

 A. Attention of all bidders is called to the necessity for a careful inspection of the site, its present 

condition and encumbrances, the extent of the work, the protection to be afforded to adjacent 

properties or structure, availability of utilities, the extent and nature of the material required to be 

excavated and the amount of fill and removal.  He shall also determine local or site limitations which 

will affect construction. 

1.5  PERMITS, INSPECTIONS AND ORDINANCES 

 A. All work shall be executed and inspected in accordance with local and state ordinances, rules and 

regulations and the requirements of public utilities having jurisdiction.  The contractor shall secure and 

pay for all permits, inspections and connections required. 

 B. The Electrical Contractor shall furnish a certificate of inspection to the Owner at the time of 

completion. 

 C. Requirements of the following   organization shall be considered minimum: 

   1. National Electrical Code 

   2. National Electrical Safety Code 
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   3. OSHA 

   4. Local City and County Codes 

 D. Reference to technical societies, trade organizations and governmental agencies are in accordance with 

the following: 

   1. ANSI - American National Standards Institute 

   2. ASTM - American Society for Testing Materials 

   3. IEEE - Institute of Electrical and Electronics Engineers, Inc. 

   4. NEC - National Electrical Code 

   5. NEMA - National Electrical Manufacturer's Association 

   6. NFPA - National Fire Protection Association 

   7. MSS - Manufacturer's Standardization Society 

   8. IES - Illuminating Engineers Society 

   9. ETL - Engineering Testing Laboratories 

   10. EIA - Electronic Industries Association 

   11. OSHA - Occupational Safety and Health Administration 

   12. Federal Specifications 

   13. UL - Underwriters Laboratories, Inc. 

1.6  QUALITY ASSURANCE 

 A. Provide adequate supervision of labor force to assure that all aspects of the contract documents are 

fulfilled. 

 B. Testing: 

   1. After completion of the work, the entire wiring system shall test entirely free from grounds, short 

circuits, opens, overloads and improper voltage. 

   2. The grounding system shall be tested for a resistance of 25 ohms or less. 

   3. Perform testing as follows:  Arrange and pay for all tests, provide all equipment, materials and 

labor to perform test.  Notify Engineer and Owner three (3) working days before tests are to be 

made.  Conduct tests in the presence of the Engineer or authorized representative.  Repeat tests 

after defects are corrected. 

 C. Special Engineering Services: In the instance of complex specialized electrical power and signaling 

systems, and other similar systems, the installation and final connections of these systems shall be 

made by and/or under the supervision of a competent installation and service engineer who shall be a 

representative of the respective equipment manufacturer.  Any and all expenses of these installation 

and service engineers shall be borne by this Contractor. 

1.7  COORDINATION 

 A. As a requirement of this project, the Electrical Contractor shall furnish coordination for his equipment 

and layouts with other subcontractors furnishing equipment and services for Divisions 1 thru 23.  Any 

and all contractors who install their equipment or furnish services prior to coordination, any contractor 

who changes their equipment or services after coordination has occurred, without notifying associated 

subcontractors, shall be held responsible for making all required changes with no additional cost to the 

Owner. Or delay in construction time.  This coordination will include conduit layout to allow access to 
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equipment for maintenance. 

 B. The Mechanical, Plumbing and Electrical Contractors are responsible to coordinate all manufacturer's 

recommended circuit breakers, starters, disconnects and fuse sizes for all equipment.  Submission of a 

shop drawing will certify that this has been completed.   

 C. The drawings and specifications reflect the type, number and size of services required for the 

equipment the design is based upon. Should the supplying subcontractor elect to furnish an alternate 

piece of equipment requiring difference services and/or space conditions, he shall inform the 

subcontractor furnishing those services and be held responsible to pay for all required changes as part 

of this contract. 

1.8  SUBMITTALS 

 A. Shop Drawings: 

   1. Shop drawings shall be submitted in accordance with Division 1 of these specifications except 

where herein modified.   

NOTE:  Submittals will only be reviewed once and resubmittals will be reviewed once.  Any 

other submittals will be billed to the Contractor at the Engineer’s standard rates. 

   2. Shop drawings comprising complete catalog cuts, performance test data for electrical equipment 

as required by other sections of Division 26 shall be submitted for review checking.  The 

Contractor shall review these shop drawings for conformance to contract documents prior to 

submission and affix contractor's signature to each submittal certifying that this review has been 

done.  By approving and submitting shop drawings, product data, wiring diagrams and similar 

materials, the Electrical Contractor represents that he and/or his subcontractor has determined and 

verified materials, field measurements and field construction data that relates to the work, and has 

checked and coordinated this information with all of Division 23 subcontractors. 

   3. All shop drawing submittals shall have the following identification data, as applicable, contained 

therein or permanently adhered thereto: 

a. Project name 

b. Project number 

c. Sub-Contractor's, Vendor's and/or manufacturer's name and address. 

d. Product identification. 

e. Identification of deviation from the contract documents. 

f. Applicable contract drawings and specification section number. 

g. Shop drawing title, drawing number, revision number, and date of drawing and revision. 

h. Resubmit revised or additional shop drawings as requested. 

i. Wherever shop drawings or vendor's standard data sheets indicate work to be done "by 

others", it shall be the responsibility of the Contractor making the submission to identify by 

name, the Contractor who is to do this work.  If the Contractor named is other than the 

Contractor making the submission, the shop drawing submission must be reviewed by the 

named Contractor and bear his mark of approval, prior to submission to the 

Architect/Engineer. 

j. Where equipment proposed differs from that shown on the drawings or specified, he shall 

submit for approval drawings showing the manner in which the layout is affected by the 

substitution. 



Brandywine School District  1629 
Brandywine High School Renovations 
 

 
GENERAL PROVISIONS – ELECTRICAL  26 0000-4 

k. The Contractor shall keep one copy of approved shop drawings at the job site, filed in a 

suitable metal container.  The shop drawings shall be cataloged and kept in good repair, and 

shall be available for use by the Owner, Architect and Engineer. 

l. No equipment shall be ordered, fabricated, etc., before approval of shop drawings. 

1.9  SUBSTITUTIONS 

 A. Whenever a material, article, piece of equipment or system is identified in the following specification 

or indicated on the drawings by reference to manufacturers' or vendors' names, trade names, catalog 

numbers or the like, it is so identified for the purpose of establishing the basis of the Bid. 

 B. Substitution approval must be obtained and included as an addendum item prior to the submission of 

the bid.  An approved substitution shall not be considered as an approval for the contractor or an 

equipment vendor to deviate from the written portion of the specifications unless so stated in the 

addendum.   

 C. The drawings illustrate the space allocated for equipment and the Contractor shall install the 

equipment accordingly.  If changes are required in the building or arrangement due to substitution of 

equipment, the Contractor making the substitution must pay for the necessary modifications. 

 D. The listed equivalent or substituted manufacturers along with the bidding related contractor shall be 

completely responsible to comply with all requirements on all contract documents.  This shall include, 

but shall not be limited to space requirements, code clearances, the type, horsepower, capacities, 

number and size of services required from other trades, including all required ancillary items furnished 

and installed by other trades.  If the manufacturer or related bidding contractor does not comply with 

these requirements, then they shall be responsible for any and all additional costs associated with the 

changes required by other trades. 

1.10 LUBRICATION 

 A. Furnish, install and maintain all required lubrication of any equipment operated prior to acceptance by 

the Owner.  Lubrication shall be as recommended by the equipment manufacturer. 

 B. Provide one year's supply of lubricants to Owner at date of acceptance. 

 C. Verify that required lubrication has taken place prior to any equipment start-up. 

1.11 ADJUSTMENT & CLEANING 

 A. Adjust and clean equipment to be placed in proper operation condition. 

1.12 EQUIPMENT START-UP 

 A. Verify proper installation by manufacturer or his representative. 

 B. Advise General Contractor 2 days prior to actual start-up. 

 C. Verify proper operation.  Obtain signed statement by manufacturer or his representative that 

equipment is operating within warranty requirements.  Submit statement to General Contractor. 

1.13 OPERATION AND MAINTENANCE INSTRUCTIONS 

 A. Properly and fully instruct Owner's personnel in the operation and maintenance of all systems and 

equipment. 

 B. Insure that the Owner's personnel are familiar with all operations to carry on required activities. 

 C. Such instruction shall be for each item of equipment and each system as a whole. 

 D. Provide report that instruction has taken place.  Include in the report the equipment and/or systems 

instructed, date, contractor, Owner's personnel, vendor, and that a complete operating and maintenance 
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manual has been reviewed. 

 E. Manual shall include all instructions on operation, maintenance, repair parts list, lubrication 

requirements, brochures, catalogue cuts, wiring diagrams, piping diagrams, control sequences, service 

requirements, names and addresses of vendors, suppliers and emergency contacts.  Three manuals 

shall be provided. 

 F. Submit manuals for review prior to operating instruction period.  Manuals shall be 8-1/2 x 11" with 

hard cover, suitably bound. 

 G. Training 

   1. Electrical Contractor shall be responsible for coordination of Owner training. Factory employed 

technician(s) shall provide training, including demonstration and education on the system 

capabilities, operation and maintenance. Training sessions shall be minimum 4 hours (maximum 8 

hours), and shall be provided for each shift of workers. Scheduled training shall be coordinated at 

least two (2) weeks in advance with the Owner and the Commissioning Agent. 

   2. Video Documentation:  Furnish three (3) copies of a professionally taped video and three (3) 

copies of professionally prepared drawings demonstrating the following: 

    -  VFD’s 

1.14 TOOLS 

 A. All equipment furnished by the Contractor which requires special tools or devices other than those 

normally available to the maintenance or operating staff shall be furnished in duplicate to the Owner, 

sufficiently marked, packed or boxed for staff usage.  The tools provided shall be listed by the 

Contractor identified as to their use or the equipment applicable in a written transmittal to the Owner. 

1.15 CLEANING AND FINISHING 

 A. After equipment start-up and all operating tests have been made and the system pronounced 

satisfactory, each respective Contractor shall go over the entire project, clean all equipment, etc., 

installed by him and leave in a clean and working condition. Any surfaces found marred after this final 

cleaning shall be refinished or replaced by each Contractor at no cost to the Owner. 

1.16 OPERATING AND MAINTENANCE MANUALS 

 A. Three complete sets of instructions containing the manufacturer's operating and maintenance 

instructions for each piece of equipment shall be furnished to the Architect.  Each set shall be 

furnished before the contract is completed.  The following identification shall be inscribed on the 

covers:  the words "OPERATING AND MAINTENANCE INSTRUCTIONS", the name and location 

of the building, the name of the Contractor and the name of the Architect and Engineer.  Flysheet shall 

be placed before instructions covering each subject.  The instruction sheets shall be approximately 

8-1/2 by 11 inches, with large sheets of drawings folded in.  The instructions shall include, but shall 

not be limited to, the following: 

Approved wiring and control diagrams, with data to explain the detailed operation and control of each 

component. 

   A control sequence describing start-up, operation and shutdown. 

Operating and maintenance instructions for each piece of equipment, including lubrication 

instructions. 

   Manufacturer's bulletins, cuts and descriptive data. 

   Parts lists and recommended spare parts. 
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1.17 SERVICE INTERRUPTION 

 A. All service interruptions to the electric or related  systems, whether during regular working hours or at 

any other time, must be coordinated with the Owner.  All such interruptions shall be so scheduled and 

planned as to require a minimum of time and shall occur only during a mutually satisfactory period. 

1.18 INTERPRETATION OF SYSTEMS 

 A. The interpretation of the Architect will be final in the event there is a lack of understanding of the full 

scope or requirements of the systems under this contract. 

1.19 LAYOUTS 

 A. On small scale drawings, i.e., 1/8" - 1'-0", the approximate location of the electrical branch circuit 

items such as receptacle, telephone, grounding and equipment outlets are shown to indicate their 

existence.  The exact location of these items and their related raceways are governed by structural 

conditions, coordination with the work of other trades and the Architect's final decision.  By accepting 

a contract, the Contractor agrees to install the work in accordance with the above statement and within 

the contract price. 

PART 2 – PRODUCTS  

2.1  MATERIAL 

 A. All material shall be new and of good quality.  Material shall conform to all accepted trade standards, 

codes, ordinances, regulations, or requirements governing same, and shall be approved before being 

installed. 

 B. The Architect reserves the right to require the Contractors to submit samples of any or all articles or 

materials to be used on the project. 

 C. Where any  device or equipment is herein referred to in the singular number, such as "the panel", this 

reference shall be deemed to apply to  as many  such devices or equipment as are required to complete 

the installation as shown on the drawings or specified. 

 D. All materials and equipment used in the work shall comply with the standards of recognized 

authorities such as UL, NEMA, IEEE, ETL, IES and EIA in every instance  where such standards 

have been established for the particular type of materials to be installed. 

 E. All similar pieces of equipment or materials of the same type or classification used for the same 

purpose shall be of the same manufacturer. 

 F. All manufactured equipment shall have factory applied finishes. 

2.2  WARRANTY 

 A. Wherever in the specification sections of this division, reference is made to a specific warranty period, 

this warranty shall be in addition to and not a limitation of other rights the Owner may have against the 

Contractor under the contract documents. 

PART 3 – EXECUTION  

3.1  INSPECTION 

 A. Prior to performing the work, examine areas and conditions; check and verify all dimensions, under 

which the work is to be installed and notify the Architect in writing of conditions and dimensions 

detrimental to the proper and timely completion of the work.  Do not proceed until authorization is 

given by the Architect. 

3.2  LAYING OUT WORK 

 A. The Contractor is responsible for the accuracy of all lines, elevations, and measurements, grading and 
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utilities and must exercise proper precaution to verify figures shown on drawings before laying out 

work and will be held responsible for any error resulting from his failure to exercise such precaution. 

3.3  WORKMANSHIP 

 A. Install all work neat, trim, parallel and plumb with building lines in accordance with standard trade 

practice acceptable to the Architect. 

3.4  PRODUCT DELIVERY, STORAGE AND HANDLING 

 A. Protect all equipment and materials from damage during transportation, storage and installation. 

3.5  PROTECTION 

 A. Protect all work, equipment and materials during construction up to the time of acceptance by the 

Owner. 

Arrange and design the protection to prevent damage from infiltration or dust, debris, moisture, 

chemicals and water.  Cap or plug electrical raceways. 

 B. Protect all surfaces against damage from welding, cutting, burning, or similar construction functions.  

This protection shall be accomplished by care in operations, covering and shielding. Special care is 

directed to exposed finished masonry, metal or wood surfaces and painted surfaces.  Corrective 

measures required shall be accomplished by the trade which made the original installation when and as 

directed by the Architect at the expense of the Contractor. 

 C. Cover and protect all lighting fixtures as may be necessary until completion of the work.  Replace 

damaged fixtures or damaged fixture parts as directed by the Architect at no cost to the Owner. 

 D. Do not install devices, polished metal fittings or parts until adjoining tile or masonry work is 

completed. 

 E. Maintain and replace protective covering when so directed by the Architect until the work is ready for 

acceptance. 

3.6  CUTTING & PATCHING 

 A. Furnish information to the General Contractor as to sizes and locations of recesses required to install 

panel boxes and other equipment or devices.  If the information is late or incorrect, this Contractor 

shall, at his own expense, have the trade which originally installed the work do the required cutting 

and patching. 

 B. Perform all cutting of concrete or other material for passage of raceways as required to install the work. 

 C. Close all such openings around raceways with material as specified under the heading "SEALING". 

 D. Install concealed work in place for the mason to wall-in as he carries up the walls; otherwise, this 

Contractor will be responsible as stated in the first paragraph. 

3.7  SEALING 

 A. Where raceways pass through fire-rated walls and floors, seal opening with RTV foam. 

 B. Seal raceways entering the building to conform to the requirements of the NEC. 

3.8  OFFSETS AND MODIFICATIONS 

 A. Furnish and install all offsets necessary to install the work and to provide clearance for the work of 

other trades. 

 B. Maintain adequate clearance as directed by the Architect/Engineer. 
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 C. Incidental modifications necessary to the installation shall be made as necessary and at the direction 

and/or approval of the Architect. 

3.9  SLEEVES 

 A. Furnish and install sleeves for all raceways passing through floors and walls.  Sleeves shall be 

Schedule 40 galvanized steel pipe and shall extend 1" above finished floor surface.  Where sleeves are 

set in interior walls, they shall finish flush with the wall. 

 B. Furnish and install watertight sleeves for all raceways extending through foundation walls into crawl 

spaces, mechanical rooms or basement areas from building exterior or from unexcavated areas to 

building interior.  Sleeve shall consist of extra heavy pipe sleeve with anchor flange.  Space between 

raceway and the sleeve shall be sealed with modular wall and casing seal similar to Thunderline 

Corporation "Link-Seal",, Metraseal  or approved substitute.  Install seal in strict accordance with the 

manufacturer's recommendations. 

3.10 EQUIPMENT CONNECTIONS 

 A. Provide required wiring, raceways and final connections for all equipment provided by this Division 

and Division 23. 

 B. Make final connections in accordance with wiring diagrams obtained from equipment manufacturer. 

 C. Rough-in in accordance with approved shop drawings from the manufacturer or supplier of the 

equipment.  Rough-in prior to shop drawing approval will be subject to change without adjustment to 

contract cost. 

3.11 BALANCING 

 A. The system of feeder and branch circuits for power and lighting shall be connected to panel busses in 

such a manner as to electrically balance the connected load as close as is practicable.  Should the 

Owner disclose any unfavorable conditions reacting on the service, this Contractor shall make such 

changes as may be suggested to balance the load. 

3.12 GUARANTEE 

 A. All work shall be guaranteed to be free from defects for a period of one year of operation from date of 

acceptance by the Owner. 

 B. Guarantee shall be extended on an equal time basis for all non- operational periods due to failure 

within the guarantee period. 

END OF SECTION 260000 
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SECTION 26 0055 

ELECTRICAL IDENTIFICATION 

PART 1 – GENERAL  

1.1    RELATED DOCUMENTS 

 A. This section is a Division 26 Basic Materials and Methods Section, and is part of each Division 26 

Section making reference to electrical identification specified herein. 

1.2    DESCRIPTION OF WORK 

 A. Types of electrical identification specified in this section include the following:       

        Cable conductor identification. 

        Operational instructions and warnings. 

        Danger signs. 

        Equipment/system identification signs. 

PART 2 – PRODUCTS  

2.1    MANUFACTURERS 

 A.  Subject to compliance with requirements, provide products of one of the following (for each type of 

marker): 

        W. H. Brady Co. 

        Ideal Industries, Inc. 

        Seton Name Plate Co. 

   3M Electrical Products 

2.2    ELECTRICAL IDENTIFICATION MATERIALS 

 A. Provide manufacturer's standard products of categories and types required for each application.  Where 

more than single type is specified for an application, selection is Installer's option, but provide single 

selection for each application.  

2.3    COLOR-CODED PLASTIC TAPE 

 A. Provide manufacturer's standard vinyl tape not less than 7 mils  thick by 3/4" wide. 

 B. Colors: Unless otherwise indicated or required by governing regulations, provide tape color as 

indicated in Paragraph 3.2.B. 

 C. Tape shall be of Type 3M Scotch 35 for color coding, Scotch Super 33+ for splices and Tem Flex 

1700 for general use. 

2.4    CABLE/CONDUCTOR IDENTIFICATION BANDS 

 A.  Provide manufacturer's standard vinyl cloth, self-adhesive cable/conductor   markers of wrap-around 

type; either pre-numbered, plastic-coated type, or write-on type with clear plastic, self-adhesive cover 

flap; numbered to show circuit identification. 

2.5    BAKED ENAMEL DANGER SIGNS 

 A.  Provide manufacturer's standard "DANGER" signs of baked enamel finish on 20-gage steel; of 

standard red, black and white graphics; 14" x 10" size except where 10"x 7"is the largest size which 

can be applied where needed, and except where larger size is needed for adequate vision; with 
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recognized standard explanation wording (as  examples: HIGH VOLTAGE, KEEP AWAY, BURIED 

CABLE, DO NOT TOUCH SWITCH). 

2.6    ENGRAVED PLASTIC-LAMINATE SIGNS 

 A. Provide engraved stock melamine plastic laminate, in sizes and thicknesses indicated, engraved with 

engraver's standard letter style of sizes and wording indicated, punched for mechanical fastening 

except where adhesive mounting is necessary because of substrate. 

 B.  Thickness:  1/16" for units up to 20 sq. in. or 8" length; 1/8" for larger units. 

 C.  Fasteners:  Self-tapping stainless steel screws, except contact-type permanent adhesive where screws 

cannot or should not penetrate substrate. 

2.7    LETTERING AND GRAPHICS 

 A. Coordinate names, abbreviations and other designations used in electrical identification work, with 

corresponding designations shown, specified or scheduled.  Provide numbers, lettering and wording as 

indicated or, if not otherwise indicated, as recommended by manufacturers or as required for proper 

identification and operation/maintenance of electrical systems and equipment. 

PART 3 – EXECUTION  

3.1    APPLICATION AND INSTALLATION 

 A.  Coordination:  Where identification is to be applied to surfaces which require finish, install 

identification after completion of painting. 

 B.  Regulations:  Comply with governing regulations and requests of governing authorities for 

identification of electrical work. 

3.2    CABLE/CONDUCTOR IDENTIFICATION 

 A.  Apply cable/conductor identification on each cable and conductor in each box/enclosure/cabinet where 

wires of more than one circuit or communication/signal system are present.  Match identification with 

marking system used in panelboards, shop drawings, contract documents, and similar previously 

established identification for project electrical work. 

 B.  Conductor Color Coding: 

        1. All conductors used in all systems shall have insulation that is inherently colored.  All conductors 

of a system performing the same function shall be colored alike throughout the project. 

        2.  Equipment Grounding Conductors:  

            a. Standard and/or general feeders or circuits shall be green. 

             b. Isolated feeders or circuits shall be green with yellow stripe. 

   3. On larger conductors, where colored insulation is not available, colored tape adhesive vinyl bands 

3/4" width may be installed 6" maximum from the end of the conductors.  Where passing through 

pull boxes without splice, each conductor shall be banded. 

        4.  Power system conductor colors shall be as follows: 

             a. 120/208 Volt System 

                 Phase A - Black 

                 Phase B - Red 

                 Phase C - Blue 

                 Neutral - White or Gray 
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             b. 277/480 Volt System 

                 Phase A - Brown 

                 Phase B - Orange 

                 Phase C - Yellow 

                 Neutral - White or Gray 

3.3    DANGER SIGNS 

 A.  In addition to installation of danger signs required by governing regulations and authorities, install 

appropriate danger signs at locations indicated and at locations subsequently identified by Installer of 

electrical work as constituting similar dangers for persons in or about project. 

 B. High Voltage:  Install danger signs wherever it is possible, under any circumstances, for persons to 

come into contact with electrical power voltages higher than 110-120 volts. 

3.4    EQUIPMENT/SYSTEM IDENTIFICATION 

 A.  Install engraved, plastic laminate sign on each major unit of electrical equipment in building, 

including central or master unit of each electrical system including communication/signal systems, 

unless unit is specified with its own self-explanatory identification or signal system.  Except as 

otherwise indicated, provide single line of text, 1/2" high lettering on 1-1/2" high sign (2" high where 

2 lines are required), white lettering in black field.  Provide text matching terminology and numbering 

of the contract documents and shop drawing.  Provide signs for each unit of the following categories 

of electrical work: 

        1.  Panelboards, electrical cabinets and enclosures. 

        2.  Major electrical switchgear, main and feeder circuit breakers and/or disconnects.. 

 B.  Install signs at locations for best convenience of viewing without interference with operation and 

maintenance of equipment. Secure to substrate with fasteners, except use adhesive where fasteners 

should not or cannot penetrate the substrate. 

3.5    JUNCTION AND PULL BOX IDENTIFICATION 

 A.  Feeders Shown on Single Line Diagram:  Each junction and pull box shall be marked with black 

indelible liquid marker with the assigned feeder number "FDR #38" in 3/8" letters minimum.               

END OF SECTION 26 0055 
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SECTION 26 0110 

RACEWAYS 

PART 1 – GENERAL  

1.1  RELATED DOCUMENTS   

 A. The general provisions of the Contract, including the Conditions of the Contract (General, 

Supplementary and other conditions, if any) and Division 1 as appropriate, apply to the Work 

specified in this Section. 

 B. Refer to Section 260000 for General Provisions - Electrical. 

1.2  DESCRIPTION OF WORK 

 A. Types of raceways in this section include the following: 

   Rigid metal conduit 

   Intermediate metal conduit 

   Electrical metallic tubing. 

   Flexible metal conduit. 

   Liquid-tight flexible metal conduit. 

1.3  REFERENCE STANDARDS 

 A. Refer to Section 260000 for a general description of requirements applying to this Section. 

1.4  QUALITY ASSURANCE 

 A. Refer to Section 260000 for a general description of requirements applying to this Section. 

1.5  WARRANTY/GUARANTEE 

 A. All work and materials are subject to the general warranty as described in the General Conditions of 

the Contract and in Division 1, GENERAL REQUIREMENTS. 

1.6  COORDINATION 

 A. The drawings and details there upon are scheme and/or diagrammatic in nature, and indicate the need 

and intent of the design.  These are to be used for general guidance only.  It shall be the responsibility 

of the Electrical Contractor to coordinate, with other Division Subcontractors, the installation of all 

raceways, raceway supports, junction boxes and required fittings.  This coordination will include 

conduit layout to allow access to equipment for maintenance. 

 B. This coordination shall be carried out prior to actual installation; this shall be done to eliminate the 

possibility of conflicts between trades on items such as access, clearances and maintenance issues that 

may arise after completion of construction. 

 C. Should the coordination not be carried out prior to installation, and a conflict exists, the installing 

contractor shall remove and reinstall the equipment as required to clear the conflict at no additional 

cost to the Owner and no delay in project completion. 

PART 2 – PRODUCTS  

2.1  MATERIALS AND EQUIPMENT 

 A. Rigid Metal Conduit: 

   1. Raceway:  Full weight, heavy wall rigid steel with zinc coating conforming to ANSI-C80.1. 
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   2. Fittings:  Cast malleable iron fittings with threaded hubs, insulated throat and zinc protective 

coating. 

   3. Subject to compliance with requirements, provide products of one of the following: 

    Allied Tube and Conduit Corporation 

    LTV Steel Tubular Products Co. 

    Wheatland Tube 

 B. Intermediate Metal Conduit:   

   1. Raceway:  Light weight, rigid steel, hot dipped galvanized manufactured in accordance with 

UL1242. 

   2. Fittings:  Cast malleable iron fittings with threaded hubs, insulated throat and zinc protective 

coating. 

   3. Subject to compliance with requirements, provide products of one of the following: 

    Allied Tube and Conduit Corporation 

    LTV Steel Tubular Products Co. 

    Wheatland Tube 

   C. Electrical Metallic Tubing: 

   1. Raceway:  Light weight, thin wall, rigid steel, hot dipped galvanized manufactured in accordance 

with ANSI C80.3. 

   2. Fittings:  Raintight, insulated throat, compression type with zinc protective coating. 

   3. Subject to compliance with requirements, provide products of one of the following:   

    Allied Tube and Conduit Corp. 

    LTV Steel Tubular Products Co. 

    Wheatland Tube Co. 

 D. Flexible Metal Conduit: 

   1. Raceway:  Construct of single strip, flexible, continuous, interlocked, and double-wrapped steel, 

galvanized inside and outside. 

   2. Fittings:  Steel, insulated throat, with zinc protective coating. 

   3. Subject to compliance with requirements, provide products of one of the following: 

    AFC 

    Alflex Corp. 

    Electri-Flex Company 

 E. Liquid-Tight Flexible Metal Conduit: 

   1. Raceway:  Construct of single strip, flexible, continuous, interlocked, and double-wrapped, 

galvanized inside and outside, coat with liquid-tight jacket of flexible polyvinyl chloride. 

   2. Fittings:  Steel, water and oiltight, insulated throat, with zinc protective coating. 
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   3. Subject to compliance with requirements, provide products of one of the following: 

    AFC 

    Alflex Corp. 

    Electri-Flex Company 

 F. The above items shall include the statement "Approved Equal" and/or "Approved Substitute".  This 

statement requires that the product or item be in compliance with the written intent of this 

specification and the submission meets the requirements of Section 260000. 

PART 3 – EXECUTION  

3.1  INSTALLATION OF ELECTRICAL RACEWAYS 

 A. Install electrical raceways in accordance with manufacturer's written instructions, applicable 

requirements of NEC and NECA "Standard of Installation", and complying with recognized industry 

practices. 

 B. Coordinate with other work as necessary to interface installation of electrical raceways, wireways and 

required components. 

 C. Raceways used for distribution, feeders, or branch circuits shall be a minimum size of 3/4" or equal 

equivalent cross-sectional area.  Raceways used for control and signal shall be a minimum size of 1/2" 

or equal equivalent cross-sectional area. 

 D. All raceways installed in ceiling cavities and exposed within mechanical spaces shall be run parallel 

with building lines and installed level and square at the proper elevation/height. 

 E. Complete the installation of electrical raceways before starting the installation of cables/wires within 

the raceway. 

 F. Furnish and install one (1) nylon or fiberglass pull cord in each empty raceway.  Each empty raceway 

shall be cleaned, capped, and tagged as to its termination location. 

 G. Install liquid-tight flexible metal conduit for connections to motors and for other electrical equipment 

when subject to movement and vibration, and also where subjected to one or more of the following 

conditions: 

   1. Exterior locations. 

   2. Moist or humid atmosphere when condensation can be expected to accumulate. 

   3. Corrosive atmosphere. 

   4. Subjected to water spray. 

   5. Subjected to dripping oil, grease or water. 

 H. Install Electrical Metallic Tubing for building interior electrical work except: 

   1. Underground 

   2. In gravel, cinder, concrete or other sub-base floor construction. 

   3. Horizontal runs in concrete floor slabs. 

   4. Where exposed to the elements. 

   5. In masonry construction below finished grade. 

   6. Vertically in poured concrete walls. 
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 I.  Refer to Section 260000 for excavation, shoring and pumping, concrete and backfilling requirements. 

 J.  Where and whenever possible, install horizontal electrical raceways as tight to building construction as 

possible and above water, drain and steam piping.  A separation of at least six (6) inches shall be 

maintained between electrical conduits and hot water and steam piping. 

 K. In accordance with NEC requirements, install Rigid or Intermediate Metal Conduit where Electrical 

Metallic Tubing is not permitted. 

3.2  CLEANING 

 A. Upon completion of installation of raceways, inspect interiors of raceways; remove burrs, dirt and 

construction debris.    

END OF SECTION 26 0110 
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SECTION 26 0121 

WIRE CONNECTIONS AND DEVICES 

PART 1 – GENERAL  

1.1  RELATED DOCUMENTS 

 A. This section is a Division 26 Basic Materials and Methods Section and is part of each Division 26 

Section making reference to connectors and termination devices specified herein. 

1.2     DESCRIPTION OF WORK 

 A.  Extent of electrical connectors and termination work is indicated by drawings and specifications. 

 B.    Types of connectors and termination devices in this section include, but are not limited to the 

following: 

        2. Tap type connectors. 

        3. Split-bolt connectors. 

 C.  Refer to other sections of Division 26 for, but not limited to, raceways, wires and cables used in 

conjunction with connectors and termination devices. 

 D.  Applications for connectors and termination devices required for project are as follows unless 

otherwise indicated: 

          2.  Branch circuitry 

          3.   Equipment circuitry 

          4.   Control circuitry 

1.3     SUBMITTALS 

 A.  Product Data:  Submit manufacturer's data on electrical connectors, high voltage termination to the 

Engineer. 

PART 2 – PRODUCTS  

2.1   MANUFACTURERS 

 A. Subject to compliance with requirements, provide connectors, high voltage terminations of one of the 

following manufacturers for each item used: 

        Burndy Corp. 

          Eagle Electric Mfg. Co., Inc. 

          Gould, Inc. 

          Ideal Industries, Inc. 

        Joslyn Mfg. and Supply Co. 

        O-Z/Gedney Co. 

   Pyle National Co. 

        Thomas and Betts Co. 

        Cooper Power Systems 

2.2     CONNECTORS 

 A.  Provide factory fabricated metal connectors of sizes, ratings, materials, types and classes as indicated 
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for each service.  Where not indicated, provide proper selection as determined by Installer to comply 

with installation requirements and NEC standards. 

          Type: Pressure 

                Crimp 

                  Threaded 

          Class:  Insulated 

                  Non-Insulated 

          Kind:   Copper (for CU to Cu connection). 

          Style:  Butt Connection 

                 Elbow connection 

                 Combined "T" and straight connection 

                "T" connection 

                Split-bolt parallel connection 

                Tap connection 

                Pigtail connection 

PART 3 – EXECUTION  

3.1     600 VOLT CABLE CONNECTOR INSTALLATION 

 A. Install electrical connectors, in compliance with manufacturer's written instructions, applicable 

requirements of NEC and NECA's "Standard of Installation", and in accordance with recognized 

industry practices. 

 B.  Coordinate cable, wire and connector installation work with electrical raceway and equipment 

installation work, as necessary for proper interface.  Pull conductors together where more than one is 

being installed in a raceway.  Use pulling compound or lubricate, where necessary, compound must 

not deteriorate conductor of insulation, and must be in accordance with wire and cable manufacturer's 

recommendations.  Use pulling means including fish tape, cable or rope which shall not damage 

raceways including plastic conduits and ducts. 

3.3     FIELD QUALITY CONTROL 

 A.  Prior to energization, test cable and wire for continuity of circuitry and also for short circuits.  Correct 

malfunctions when detected. 

 B.  Subsequent to wire and cable hook-ups, energize circuitry and demonstrate functioning in accordance 

with requirements. 

END OF SECTION 26 0121 
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SECTION 26 0135 

ELECTRICAL BOXES & FITTINGS 

PART 1 – GENERAL  

1.1  RELATED DOCUMENTS 

 A. This section is a Division 26 Basic Materials and Methods section, and is a part of each Division 26 

section making reference to electrical wiring boxes and fittings specified herein. 

1.2  DESCRIPTION OF WORK 

 A. Types of electrical boxes and fittings in this section include the following: 

Outlet boxes. 

Junction boxes. 

Pull boxes. 

Conduit bodies. 

Bushings. 

Locknuts. 

Knockout closures. 

PART 2 – PRODUCTS  

2.1  INTERIOR METALLIC OUTLET BOXES 

 A. Provide galvanized flat rolled sheet steel interior outlet non-gangable wiring boxes, of types, shapes 

and sizes, including box depths, to suit each respective location and installation; construct with 

stamped knockouts in back and sides and with threaded screw holes with corrosion-resistant screws for 

securing box covers and wiring devices. 

 B. Provide outlet box accessories as required for each installation, including mounting brackets, 

wallboard hangers, extension rings, fixture studs, cable clamps and metal straps for supporting outlet 

boxes, which are compatible with outlet boxes being used and fulfilling requirements of individual 

wiring situations.  Choice of accessories is Installer's option. 

 C. Manufacturer:  Subject to compliance with requirements, provide interior outlet boxes of one of the 

following: 

Appleton Electric Co. 

Bell Electric/Square D Co. 

Pass and Seymour, Inc. 

RACO, Inc. 

Steel City/Midland-Ross Corp. 

2.2  WEATHERPROOF OUTLET BOXES 

 A. Provide corrosion resistant cast-metal weatherproof outlet wiring boxes, of types, shapes and sizes, 

including depth of boxes, with threaded conduit ends, cast-metal face plates with spring-hinged 

waterproof caps suitably configured for each application, including face plate gaskets and 

corrosion-resistant fasteners. 
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 B. Manufacturer:  Subject to compliance with requirements, provide weatherproof outlet boxes of one of 

the following: 

   Arrow-Hart Div., Crouse-Hinds Co. 

   Bell Electric/Square D Co. 

   Harvey Hubbell, Inc. 

   O-Z/Gedney Co. 

   Slater Electric Co. 

 C. Refer to Section 260140 – WIRING DEVICES for exterior receptacle outlet boxes. 

2.3  JUNCTION PULL BOXES 

 A. Provide galvanized code-gauge sheet steel junction and pull boxes, with screw-on covers; of types, 

shapes and sizes, to suit each respective location and installation; with welded seams and equipped 

with stainless steel nuts, bolts, screws and washers. 

 B. Manufacturers:  Subject to compliance with requirements, provide junction and pull boxes of one of 

the following: 

Adalet-PLM Div., Scott and Fetzer Co. 

Appleton Electric Co. 

Arrow-Hart Div., Crouse-Hinds Co. 

Bell Electric/Square D Co. 

GTE Corporation 

Keystone Columbia, Inc. 

O-Z/Gedney Co. 

Slater Electric Co. 

Spring City Elect. Mfg. Co. 

2.4  CONDUIT BODIES 

 A. Provide galvanized cast-metal conduit bodies, of types, shapes, and sizes, to suit respective locations 

and installation, construct with threaded-conduit-entrance ends, removable covers, and corrosion- 

resistant screws. 

 B. Manufacturers:  Subject to compliance with requirements, provide conduit bodies of one of the 

following: 

Appleton Electric Co. 

Crouse-Hinds Co. 

Gould, Inc. 

Killark Electric Mfg. Co. 

O-Z/Gedney Co. 

Spring City Electrical Mfg. Co. 

2.5  BUSHINGS, KNOCKOUT CLOSURES AND LOCKNUTS 

 A. Provide corrosion-resistant punched-steel box knockout closures, conduit locknuts and insulated 
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malleable iron conduit bushings, offset connectors, of types and sizes to suit respective uses and 

installation. 

 B. Manufacturers:  Subject to compliance with requirements, provide bushings, knockout closures, 

locknuts and connectors of one of the following: 

Appleton Electric Co. 

Burndy Corp. 

Crouse-Hinds Co. 

Gould, Inc. 

O-Z/Gedney Co. 

RACO, Inc. 

Steel City/Midland-Ross Corp. 

Thomas and Betts Co., Inc. 

PART 3 – EXECUTION  

3.1  INSTALLATION OF ELECTRICAL BOXES AND FITTINGS 

 A. Install electrical boxes and fittings, complying with manufacturer's written instructions, applicable 

requirements of NEC and NECA's "Standard of Installation", and in compliance with recognized 

industry practices to ensure that products fulfill requirements. 

 B. Coordinate installation of electrical boxes and fittings with wire/cable and raceway installation work. 

 C. Provide weatherproof outlets for interior and exterior locations exposed to weather or moisture. 

 D. Provide knockout closures to cap unused knockout holes where blanks have been removed. 

 E. Install boxes and conduit bodies in those locations to ensure ready accessibility of electrical wiring. 

 F. Avoid using round boxes where conduit must enter box through side of box, which would result in 

difficult and insecure connections when fastened with locknut or bushing on rounded surface. 

 G. Fasten boxes rigidly to substrates or structural surfaces to which attached, or solidly embed electrical 

boxes in concrete or masonry. 

 H. Provide electrical connections for installed boxes. 

 I.  Install sealing fittings in all hazardous locations as required by the NEC.  Installation shall be carried 

out in accordance with manufacturer's written instructions. 

 J.  Pull boxes and junction boxes shall be furnished and installed in all conduit runs at intervals not 

exceeding 100 feet maximum. 

 K. Identify each circuit in all pull boxes and junction boxes whether the box contains one or more 

circuits. 

END OF SECTION 26 0135 
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SECTION 26 0140 

WIRING DEVICES 

PART 1 – GENERAL  

1.1  DESCRIPTION OF WORK 

 A. The extent of wiring device work is indicated by drawings, schedules and specifications.  Wiring 

devices are defined as single discrete units of the electrical distribution system which are intended to 

carry but not utilize electric energy. 

 B. Types of electrical wiring devices in this section include the following: 

   Receptacles. 

   Device plates. 

1.2  SUBMITTALS 

 A. Product Data:  Submit manufacturer's data on electrical wiring devices. 

PART 2 – PRODUCTS  

2.1  ACCEPTABLE MANUFACTURERS 

 A. Manufacturers:  Subject to compliance with requirements, provide products of one of the following 

(for each type of wiring device): 

Legrand Co. 

Hubbell, Inc. 

Leviton Mfg. Co. 

Lutron Electronics Co., Inc. 

Cooper Wiring Devices 

Square D Co. 

Eaton Corp. 

2.2  FABRICATED WIRING DEVICES 

 A. Provide factory fabricated wiring devices, in types, styles, colors, and electrical ratings for applications 

indicated and complying with NEMA Standards Pub. No. WD 1.  Where types and grades are not 

indicated, provide proper selection as determined by Installer to fulfill wiring requirements, and 

complying with NEC and NEMA Standards for wiring devices.  Color selection to be verified by 

Contractor with Architect/Engineer. 

2.3  RECEPTACLES 

 A. All ground fault receptacles shall be extra heavy duty duplex, tamper resistant, hospital grade, 20 

amperes, 125 volts, 2 pole, 3 wire grounding type with green hexagonal equipment ground 

screw,integral ground fault circuit interrupter, UL rated Class A, Group 1, with metal plaster ears, side 

wiring, NEMA Configuration 5-20R, tamper resistant, self-testing with red and green LED indicator 

lights.  Device shall include solid state ground-fault sensing and signalling, with a 5 milliampere 

ground fault trip level, plus or minus 1 milliampere. Hubbell Cat. #GFR8300SG, or approved 

substitute. 

2.4  DEVICE PLATES 

 A. Weatherproof device plates shall have spring-hinged waterproof cap suitably configured for each 
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application, including face plate gaskets and corrosion-resistant fasteners.  Boxes and devices shall be 

recessed, weatherproof with smoke gray opaque in-use covers. Intermatic Cat. #WP1000(H)GRC. 

 B. Existing mechanical spaces where concealed work is impractical, such as masonry or block walls, 

Provide 4” square boxes, surface mounted, with ½” deep surface mounted device plates consisting of 

same material for devices indicated on plans, whether single or double gang. Use of plaster flange and 

standard cover plate will not be acceptable.  

PART 3 – EXECUTION  

3.1  INSTALLATION OF WIRING DEVICES 

 A. Install wiring devices as indicated, in compliance with manufacturer's written instructions, applicable 

requirements of NEC and NECA's "Standard of Installation", and in accordance with recognized 

industry practices to fulfill project requirements. 

 B. Coordinate with other work, including painting, electrical box and wiring work, as necessary to 

interface installation of wiring devices with other work. 

 C. Install wiring devices only in electrical boxes which are clean, free from building materials, dirt and 

debris. 

 D. Provide electrical connections for wiring. 

 E. Delay installation of all wiring devices until wiring work is completed. 

3.2  PROTECTION OF WALL PLATES AND RECEPTACLES 

 A. At time of Substantial Completion, replace those items which have been damaged, including those 

burned and scorched by faulty plugs. 

3.3  GROUNDING 

 A. Provide electrically continuous, tight grounding connections for wiring devices. 

3.4  TESTING AND COMMISSIONING 

 A. Prior to energizing circuitry, test wiring devices for electrical continuity and proper polarity 

connections.  After energizing circuitry, test wiring devices to demonstrate compliance with 

requirements. 

END OF SECTION 26 0140 
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SECTION 26 0156 

ADJUSTABLE FREQUENCY DRIVES 

PART 1 – GENERAL  

1.1  DESCRIPTION OF WORK 

 A. Extent of adjustable frequency drive (AFD) work as indicated in contract documents. 

 B. Refer to other sections of this Division for Basic Materials and Methods. 

 C. Types of motor controllers in this section shall include the following:   

   1. Solid state, Pulse Width Modulation Design (PWM) 

   2. Six-step wave form inverter. 

1.2  SUBMITTALS 

 A. Product Data:  Submit manufacturer's data on adjustable frequency drives (AFD). 

 B. Furnish a total voltage harmonic distortion calculation under worst case conditions in accordance with 

the procedures outlined in IEEE Standard 519-1981, based on information requested from and 

supplied by the Electrical Contractor to the adjustable frequency drive (AFD) supplier. 

PART 2 – PRODUCTS  

2.1  ACCEPTABLE MANUFACTURERS 

 A. Submit in compliance with requirements and provide products of one of the following: 

Asea Brown Boveri 

Allen-Bradley 

Cutler-Hammer 

Siemens 

Square D 

2.2  ADJUSTABLE FREQUENCY DRIVE (AFD) 

 A. Furnish and install a complete Adjustable Frequency Drive as described in this specification and as 

detailed on the applicable drawings. 

 B. Installation and start-up services for the equipment shall be covered by this specification. 

 C. The AFD shall be furnished by a single vendor who has actively been manufacturing AFD's for a 

period of at least ten (10) years. 

 D. Complete drawings shall be furnished for approval before proceeding with manufacture.  Drawings 

shall consist of a specific bill of material, connection diagrams and suitable outline drawings showing 

details necessary to locate conduit entrances and field wiring, including but not limited to power and 

control wiring as related to this project. 

 E. The AFD shall comply with the latest applicable standards of ANSI, IEEE, and NEMA.  As a 

minimum, the full load output current of the drive shall be equal to the equivalent motor horsepower 

as listed in the National Electrical Code Table 430-250. 

 F. The AFD manufacturer shall maintain, as part of a national network, an engineering service facility 

within 250 miles of the project to provide start-up service, emergency service calls, repair work, 

service contracts, maintenance and training of customer personnel. 
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 G. Construction: 

   1. The specified equipment is of the pulse width modulated (PWM) design, but the six-step wave 

form design shall also be acceptable.  It is the intent of these specifications to match the AFD with 

the motor amperage and horsepower rating in accordance with the N.E.C. 

   2. The AFD shall be 480 volts, 3 phase with features and options as specified. 

   3. The AFD shall provide a microprocessor-based adjustment of a 3 phase motor speed.  The 

adjustable frequency and voltage output shall provide constant volts per Hertz excitation for the 

motor up to 60 Hertz. 

   4. The second step shall utilize a pulse width modulated (PWM) inverter that converts the fixed D.C. 

voltage to an adjustable frequency output.  The inverter section shall use power transistors as 

switching devices. 

   5. Standard operating conditions shall be: 

    a. Incoming Power:  3 Phase, 480 volt, (+10% to -10%) and 60 Hertz (+/- 2 Hertz) power to a 

fixed potential D.C. bus level. 

    b. Humidity:  0 to 95% (non-condensing and non-corrosive) 

    c. Altitude:  0 to 3,300 feet above sea level 

    d. Ambient Temperature:  0 to 40 degrees C. 

    e. Minimum Frequency:  96% at rated load. 

   6. The AFD enclosure shall be NEMA 1 and shall have complete front accessibility with easily 

removable assemblies.                                         

   7. Enclosures shall be not less than 16 gauge steel with surfaces thoroughly cleaned and 

phosphatized prior to painting.  Cabinet shall be primed with a corrosion resistant coating and 

finish painted with an ANSI 61 gray. 

   8. Door shall include knock-outs for mounting operator devices.  Devices to be installed shall 

include: 

    a. A.C. line disconnect switch 

    b. Auto/manual selector switch 

    c. Start-stop pushbutton 

    d. Speed potentiometer 

    e. Ammeter 0-100 AMPs - with driver board 

    f. Frequency meter - 0 - 120 Hertz 

 H. Optional features to be installed: 

   1. External manual mechanical bypass switch, (inverter-off-bypass), with output fused to ensure 

short circuit protection.  Switch and all required electronics and interlocks shall be prewired and 

housed in a NEMA 1 "Top Hat" cabinet. 

   2. Also installed within the "Top Hat" cabinet shall be a magnetic starter and overload protection 

with its own power supply.  Overload heater elements shall be sized in accordance with motor 

nameplate rating.  This starter shall include stop-start pushbuttons for control of motor while in 

the bypass mode. 
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2.3  EQUIPMENT 

 A. The following equipment list is for general guidance only and does not represent a full complement of 

parts and materials required for a complete AFD for the project.  It shall be the responsibility of the 

Electrical Contractor to consult and cooperate with both the AFD manufacturer and the control 

contractor. 

   1. Motors 3 Horsepower and Larger: 

a. Adjustable Frequency Drive                 

b. NEMA I Enclosure      

c. A.C. Line Disconnect Switch                

d. Operators             

e. Frequency Meter       

f. Ammeter               

g. Meter Driver Board    

h. 4-20 MA, 0-10 Volts D.C. 

 Control Signal Input. 

i. Manual Bypass         

j. Starter Kit           

k. Starter Overload 

 Elements  - Size as required by nameplate 

PART 3 – EXECUTION  

3.1  INSTALLATION OF ADJUSTABLE FREQUENCY DRIVES 

 A. Install adjustable frequency drives with all required options and wiring as indicated in contract 

documents, and in accordance with manufacturer's written instructions, applicable requirements of 

NEC, NEMA Standards and NECA's "Standard of Installation" and in compliance with recognized 

industry practices to ensure that products fulfill requirements. 

 B. The AFD shall be protected against damage at all times.  The drive shall be installed in a clean, dry 

environment with temperature and humidity within the range as specified by the drive manufacturer. 

 C. The Electrical Contractor shall furnish and install all required power and control wiring and make all 

final connections to AFD's and bypass starters. 

3.2  TESTS AND CHECKS 

 A. Factory: 

   1. All final assemblies shall be tested at full load with application of line-to-line and line-to-ground 

bolted faults.  The AFD shall trip electronically without device failure. 

   2. After all tests have been performed, each AFD shall undergo a 24- hour burn-in test.  The drive 

shall be burned in at 100% inductive or motor load for 24-hours without an unscheduled 

shutdown.                                 

 B. Field:  Testing, checkout and start-up of the ADF equipment shall be performed under the technical 

direction of the manufacturer's service engineer.  Under no circumstances are any portions of the drive 

system to be energized without authorization from the manufacturer's representative. 
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3.3  ADJUST AND CLEAN 

 A. Inspect operating mechanisms for malfunctioning and where necessary adjust units for free mechanical 

movement. 

 B. Touch-up scratched or marred surfaces to match original finish. 

3.4  FIELD QUALITY CONTROL 

 A. Subsequent to wire/cable hookup, energize AFD and demonstrate functioning of equipment in 

accordance with requirements. 

END OF SECTION 260156 
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SECTION 26 0190 

SUPPORTING DEVICES 

PART 1 – GENERAL  

1.1  DESCRIPTION OF WORK 

 A. Types of supports, anchors, sleeves and seals specified in this section include the following: 

Hangers. 

Riser Clamps. 

C-clamps 

I-beam clamps. 

One-hole conduit straps. 

Two-hole conduit straps. 

Round steel rods. 

Lead expansion anchors. 

Toggle bolts. 

U-Channel Strut Systems. 

PART 2 – PRODUCTS  

2.1  MANUFACTURED SUPPORTING DEVICES 

 A. Provide supporting devices, complying with manufacturer's standard materials, design and construct in 

accordance with published product information, and as required for a complete installation, and as 

herein specified.                                                     

 B. Supports:  Provide supporting devices of types, sizes and materials having the following construction 

features: 

Hangers:  For supporting EMT conduit, electro-galvanized steel, with 1/4" minimum diameter hole for 

round steel rod; approximately MSS types 5, 7, 9 or spring steel conduit clips. 

   Reducing Couplings:  Steel rod reducing coupling, 1/4" minimum black steel. 

   C-Clamps:  Black malleable iron, 1/4" minimum rod size. 

I-Beam Clamps:  Black steel, 1-1/4" x 3/16" stock; 3/8" cross  bolt;  flange width 2"; approx. 52 

pounds per 100 units. 

   One-Hole Conduit Straps:  For supporting EMT conduit, electro- galvanized steel. 

Two-Hole Conduit Straps:  For supporting EMT conduit, electro-galvanized steel; 3/4" strap width; 

and 2-1/8" between center of screw holes. 

   Hexagon Nuts:  For 1/4" rod size; galvanized steel. 

   Round Steel Rod:  Black steel; 1/4" min. dia. 

   Offset Conduit Clamps:  For supporting rigid metal conduit; black steel. 

 C. Anchors:  Provide anchors of types, sizes and materials indicated; and having the following 

construction features: 

   Lead Expansion Anchors:  1/4" - 20 Minimum . 
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   Toggle Bolts:  Springhead; 3/16 x 4". 

 D. Manufacturer:  Subject to compliance with requirements, provide anchors of the following: 

   Ackerman Johnson Fastening Systems, Inc. 

   Elcen Metal Products Co. 

   Ideal Industries, Inc. 

   Rawlplug Co., Inc. 

   Star Expansion Co. 

   U.S. Expansion Bolt Co. 

   Erico Products, Inc. (Caddy) 

   Hilti, Inc. 

 E. U-Channel Strut Systems:  Provide U-channel strut system for supporting electrical equipment, 

16-gauge hot dip galvanized steel, construct with 9/16" dia. holes, 8" o.c. on top surface, with standard 

hot dip galvanized finish, and with the following fittings which mate and match with U-channel. 

Beam clamps. 

Thinwall conduit clamps. 

Conduit hangers. 

U-bolts. 

 F. Manufacturers:  Subject to compliance with requirements, provide channel systems of one of the 

following: 

B-Line Systems, Inc. 

Elcen Metal Products Co. 

Power-Strut Div.; Van Huffel Tube Corp. 

Unistrut Div.; GTE Products Corp. 

Hilti, Inc. 

PART 3 – EXECUTION  

3.1  INSTALLATION OF SUPPORTING DEVICES 

 A. Install hangers and anchors in accordance with manufacturer's written instructions and with recognized 

industry practices to insure supporting devices comply with requirements.  Comply with requirements 

of NECA, NEC and ANSI/NEMA for installation of supporting devices. 

 B. Install hangers, supports, clamps and attachments to support piping properly from building structure.  

Arrange for grouping of parallel runs of horizontal conduits to be supported together on trapeze type 

hangers where possible.  Install supports with maximum spacings. 

END OF SECTION 260190 
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SECTION 26 0452 

GROUNDING 

PART 1 – GENERAL  

1.1  DESCRIPTION OF WORK 

 A. Types of grounding in this section include the following: 

   Grounding: 

 Metal piping. 

 Enclosures. 

 Systems. 

 Equipment. 

 Building Structural Steel (Bonding) 

PART 2 – PRODUCTS  

2.1  GROUNDING 

 A. Except as otherwise indicated, provide each electrical grounding system indicated, with assembly of 

materials including, but not necessarily limited to, cables/wires, connectors, terminals (solderless 

lugs), and other items and accessories needed for complete installation.  Where materials or 

components are not otherwise indicated, comply with NEC, NEMA, and established industry 

standards for applications indicated. 

 B. Provide conduit, tube, duct, cable and fittings complying with Division 26 Basic Materials and 

Methods section, "Raceways", in accordance with the following listing: 

Rigid steel conduit. 

Electrical metallic tubing. 

Flexible metal conduit. 

Liquid-tight flexible metal conduit. 

Rigid metal conduit fittings. 

EMT fittings. 

Flexible metal conduit fittings. 

Liquid-tight flexible metal conduit fittings. 

2.2  ELECTRICAL GROUNDING CONDUCTORS 

 A. Unless otherwise indicated, furnish a green insulated equipment grounding conductor for all feeders 

and branch circuits, matching power supply wiring materials and sized according to NEC. 

2.3  BONDING PLATES, CONNECTIONS, TERMINALS & CLAMPS 

 A. Provide electrical bonding plates, connectors, terminals and clamps as recommended by bonding plate, 

connector, terminal and clamp manufacturers for applications. 

2.4  GROUND RODS & PLATES 

 A. Ground Rods:  Steel with copper welded exterior, 3/4" dia. x 10'. 
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PART 3 – EXECUTION  

3.1  INSTALLATION OF GROUNDING SYSTEMS 

 A. Install electrical grounding systems in accordance with manufacturer's written instructions and with 

recognized industry practices to ensure grounding complies with requirements.  Comply with 

requirements of NEC, NESC, NEMA and UL standards for installation of grounding systems. 

 B. Coordinate with other electrical work as necessary to interface installation of grounding system with 

other work. 

 C. Clamp cable connections to ground rods. 

 D. Install bonding jumpers with ground clamps on water meter piping to electrically bypass water meter. 

 E. Install clamp-on connectors only on thoroughly cleaned metal contact surfaces, to ensure electrical 

conductivity and circuit integrity. 

3.2  FIELD QUALITY CONTROL 

 A. Upon completion of installation of electrical grounding system, test ground resistance with ground 

resistance tester.  Where tests show resistance-to-ground is over 25 ohms, take appropriate action to 

reduce resistance to 25 ohms or less by driving additional ground rods and/or by chemically treating 

soil encircling ground rods with sodium chloride, calcium chloride, copper sulphate, or magnesium. 

Then retest to demonstrate compliance. 

END OF SECTION 26 0452 
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SECTION 26 0471 

FEEDER CIRCUITS 

PART 1 – GENERAL  

1.1  DESCRIPTION OF WORK 

 A. Feeder circuit work is indicated by drawings and schedules. 

 B. The feeder circuits shall include furnishing and installing a complete wire and conduit system between 

distribution panelboards and major 3 phase loads, between power panels and 3 phase motor loads. 

 C. Types of equipment to be furnished and installed in this section include the following: 

        Rigid Metal Conduit 

   Electrical Metallic Tubing (EMT) 

        Intermediate Metal Conduit (IMC) 

        Wires and Cables 

        Junction Boxes 

        Pull Boxes 

        Conduit Bodies 

        Bushings 

        Locknuts 

        Supporting Devices 

PART 2 – PRODUCTS  

2.1  FEEDER CIRCUITS 

 A. Furnish and install each feeder circuit with assembly of materials, including but not necessarily limited 

to, conduit, wire, pull boxes, junction boxes and other items and accessories needed for a complete 

installation.  Where materials or components are not otherwise indicated, comply with NEC, NEMA 

and established industry standards for applications indicated. 

PART 3 – EXECUTION  

3.1  INSTALLATION OF FEEDER CIRCUITS 

 A. Install feeder circuits, complying with equipment manufacturer's written instructions, applicable 

requirements of NEC, NEMA and NECA's "Standard of Installation", and in accordance with 

recognized industry practices. 

 B. Multiple circuits within a single raceway shall not be permitted under this section. 

END OF SECTION 26 0471 
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SECTION 26 0851 

HEATING TERMINALS 

PART 1 – GENERAL  

1.1  DESCRIPTION OF WORK 

 A. Extent of heating terminal work is indicated by drawings, schedules and specifications. 

 B. Types of electrical heating terminals in this section include the following: 

   1. Self-regulating cable 

   2. Constant wattage cable 

   3. Monitoring controller and sensor 

 C. The heating terminal work shall be designed and installed to provide freeze protection for all exterior 

and interior piping including, but not limited to, supply, return, fill, drain and equalizing lines on 

chillers and cooling towers, fire protection systems where indicated or subjected to freezing and rain 

water conductors where indicated. 

1.2  SUBMITTALS 

 A. Product Data:  Submit manufacturer's data on heating terminals, including dimensions, capacities, 

ratings, performance characteristics, gauges and finishes of materials, installation and wiring 

instructions. 

 B. Shop Drawings: Submit assembly type shop drawings showing unit dimensions, construction details, 

and field electrical connection details. 

PART 2 – PRODUCTS  

2.1  ELECTRIC HEAT TRACING CABLE 

 A. The heat tracing cable shall be either self-regulating or constant wattage type.  Cable installation shall 

be designed to maintain 40 deg. F in a -20 deg. F ambient temperature with a 25 MPH wind factor and 

a 20% safety factor. System shall be designed to operate at the voltage indicated on the plans. 

 B. Heat loss design shall be calculated on a nominal 1-1/2" fiberglass insulation thickness.  Pipe sizes and 

lengths shall be taken from the Mechanical, Plumbing and Fire Protection drawings. 

 C. Heat trace system shall be complete with, but shall not be limited to, controller, sensors, trace cable, 

wiring, connectors, junction boxes, mounting brackets, supports and fastenings as required in the 

quantities and lengths to suit the required installations. 

 D. Monitoring Controller: Furnish a microprocessor base controller with the following characteristics: 

1. Supply Voltage: 120/277 Vac, +/- 10%, 50/60 Hz, internal power less than five watts. 

2. Environmental Temp.: -40F to 125F maximum operating temperature range; 0% - 95% R.H. @ 

40C non-condensing 

3. Microprocessor: Non-volatile memory; no data loss on power outage. 

4. Load Current: 30 AMPs maximum 

5. Control: Double pole solid state switching 

6. Temp. Sensor Input: 100 ohm platinum RTD, 3 wire, 20 ohm maximum, lead wire 

compensation, a = .00385 ohms/ohm/deg. C. 
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7. Outputs: Unit alarm output configurable as “open on alarm” or “close on alarm”.  

AC alarm triac:  isolated solid-state triac, SPST, 0.5 AMP max. @ 12 to 

277 volts AC. 

8. Indicators: LED: Program Mode, Actual Temperature, Control Temperature, Heater 

Current, Power ON, Heater ON, Alarm Conditions/Programming 

Parameters.  Digital Display:  Actual Temperature, Control Temperature, 

Heater Current, Programming Parameter Values, Alarm Values. 

9. Setpoints: Temperature: 

  Units: Deg. F or Deg. C 

  Control Range: -40 deg. F to 999 deg. F or OFF 

  Low – temp. alarm: -40 deg. F to 999 deg. F or OFF 

  High – temp. alarm: -40 deg. F to 999 deg. F or OFF 

  Ground Fault:  

  Alarm Range: 20 to 100 mA 

  Trip Range: 20 to 100 mA or OFF 

  Current:  

  Low Alarm Range: 0.0 to 30.0 AMPs or OFF 

  High Alarm Range: 1.0 to 30.0 AMPs or OFF 

  Power Limit: 1.0 to 30.0 AMPs or OFF 

  Auto Cycle Time: 0.5 to 24.0 hours or OFF 

10. Alarm Conditions Low Temperature Low Current Memory Failure 

  High Temperature High Current Ground Fault Trip 

  Ground Fault Sensor failure SCR Failure 

11. Heat Trace System 

Diagnostic Test. 

System cycles heating cable regularly (settable period from 0.5 to 24.0 

hours) and confirms proper system operation. 

12. Stored parameters 

(measured): 

Minimum process temperature, maximum process temperature, maximum 

ground-fault current, maximum heating cable current. 

13. Enclosure: NEMA 4X.  

14. Additional Features: Soft start, On/Off or proportional control, power limiting, password 

protection. 

15. Manufacturer: Controller shall be similar to Raychem Corporation’s Digitrace 910/920 or 

approved equal. 

 E. Heat Trace Sensor:  Furnish a 3-wire, platinum resistance temperature detector (RTD) with the 

following parameters: 

   1) Type:        100 ohm platinum. 

   2) Accuracy:       100 ohm +/- 0.25 ohm @ 0 deg. C. 

   3) Alpha:        0.00385 ohm/ohm/deg. C. 

   4) Temperature Measurement Range: RTD – 300: 300 deg. F. (150 deg. C.) 

   5) Exposure Temperature Limits:  RTD – 300: 300 deg. F. (150 deg. C.) 

   6) Manufacturer: Sensor shall be similar to Raychem Corporation’s RTD – 300 or approved equal. 
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 F. Communications:  RS-485 interface to be provided for MODBYS Communications to BAS System. 

 G. Power Wiring:  Provide required circuit breakers and wiring to local panel for required quantity of 

heat trace circuits. 

2.2  MANUFACTURERS 

 A. Subject to compliance with requirements, furnish a heat trace cable system of one of the following: 

   1. Raychem Corporation 

   2. Delta – Therm Corporation 

   3. Thermon Manufacturing Company 

   4. Approved substitute 

PART 3 – EXECUTION  

3.1  INSTALLATION OF HEATING TERMINALS 

 A. Install heat trace cable system and controls as required, in accordance with equipment manufacturer's 

written instructions, and with recognized industry practices, to ensure that the heat trace system 

equipment fulfills project requirements.  Comply with applicable installation requirements of  the  

NEC and NECA's "Standard of Installation". 

 B. Install electric heat trace cable system after the piping tests are complete and before the piping 

insulation is applied.  The Electrical Contractor shall consult, cooperate and coordinate with both the 

Mechanical Contractor and the Insulation Contractor in completing the required work. 

 C. Install heat trace labels every 10’. 

 D. Megger test before and after insulation is complete.  Tests to be documented.  Tests to be witnessed by 

the Construction Manager and Insulation Contractor. 

3.2  GROUNDING 

 A. Provide equipment grounding connections, sufficiently tight to assure a permanent and effective 

ground, for heating terminals and controls as indicated in contract documents. 

3.3  TESTING 

 A. Upon completion of installation of heating terminals and controls and after building circuitry has been 

energized; test heating terminals and all control functions to demonstrate capability and compliance 

with requirements.  Where possible, field correct malfunctioning units, then retest to demonstrate 

compliance. 

END OF SECTION 26 0851 


