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SECTION 26 05 19
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Single conductor building wire.
Underground feeder and branch-circuit cable.
Armored cable.
Metal-clad cable.
Wiring connectors.
Electrical tape.
Heat shrink tubing.
Oxide inhibiting compound.

~IETMOUO®

Wire pulling lubricant.
J. Cable ties.
1.02 RELATED REQUIREMENTS
A. Section 07 84 00 - Firestopping.

B. Section 26 05 05 - Selective Demolition for Electrical: Disconnection, removal, and/or extension
of existing electrical conductors and cables.

C. Section 26 05 26 - Grounding and Bonding for Electrical Systems: Additional requirements for
grounding conductors and grounding connectors.

D. Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

Section 28 31 00 - Fire Detection and Alarm: Fire alarm system conductors and cables.
Section 31 23 16 - Excavation.
Section 31 23 16.13 - Trenching: Excavating, bedding, and backfilling.
. Section 31 23 23 - Fill: Bedding and backfilling.
1.03 REFERENCE STANDARDS
A. ASTM B3 - Standard Specification for Soft or Annealed Copper Wire.

B. ASTM B8 - Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard,
Medium-Hard, or Soft.

C. ASTM B33 - Standard Specification for Tin-Coated Soft or Annealed Copper Wire for Electrical
Purposes.

D. ASTM B787/B787M - Standard Specification for 19 Wire Combination Unilay-Stranded Copper
Conductors for Subsequent Insulation.

E. ASTM D3005 - Standard Specification for Low-Temperature Resistant Vinyl Chloride Plastic
Pressure-Sensitive Electrical Insulating Tape.

F. ASTM D4388 - Standard Specification for Nonmetallic Semi-Conducting and Electrically
Insulating Rubber Tapes.

G. NECA 1 - Standard for Good Workmanship in Electrical Construction.
H. NECA 120 - Standard for Installing Armored Cable (AC) and Metal-Clad Cable (MC).
.  NEMA WC 70 - Power Cables Rated 2000 Volts or Less for the Distribution of Electrical Energy.

I omm

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND 26 0519 -1
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NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems.
NFPA 70 - National Electrical Code.

UL 4 - Armored Cable.

UL 44 - Thermoset-Insulated Wires and Cables.

UL 83 - Thermoplastic-Insulated Wires and Cables.

UL 486A-486B - Wire Connectors.

UL 486C - Splicing Wire Connectors.

UL 486D - Sealed Wire Connector Systems.

UL 510 - Polyvinyl Chloride, Polyethylene, and Rubber Insulating Tape.

UL 1569 - Metal-Clad Cables.

1.04 ADMINISTRATIVE REQUIREMENTS

A

Coordination:

1.  Coordinate sizes of raceways, boxes, and equipment enclosures installed under other
sections with the actual conductors to be installed, including adjustments for conductor
sizes increased for voltage drop.

2. Coordinate with electrical equipment installed under other sections to provide terminations
suitable for use with the conductors to be installed.

3. Notify Architect of any conflicts with or deviations from the contract documents. Obtain
direction before proceeding with work.

1.05 SUBMITTALS

A.
B.

F.

See Section 01 30 00 - Administrative Requirements, for submittal procedures.

Product Data: Provide manufacturer's standard catalog pages and data sheets for conductors
and cables, including detailed information on materials, construction, ratings, listings, and
available sizes, configurations, and stranding.

Sustainable Design Documentation: Submit manufacturer's product data on conductor and
cable showing compliance with specified lead content requirements.

Design Data: Indicate voltage drop and ampacity calculations for aluminum conductors
substituted for copper conductors. Include proposed modifications to raceways, boxes, wiring
gutters, enclosures, etc. to accommodate substituted conductors.

Manufacturer's Installation Instructions: Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

Project Record Documents: Record actual installed circuiting arrangements. Record actual
routing for underground circuits.

1.06 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

D. Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND 260519-2
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1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store conductors and cables in accordance with manufacturer's
instructions.

1.08 FIELD CONDITIONS

A. Do not install or otherwise handle thermoplastic-insulated conductors at temperatures lower
than 14 degrees F, unless otherwise permitted by manufacturer's instructions. When installation
below this temperature is unavoidable, notify Architect and obtain direction before proceeding
with work.

PART 2 PRODUCTS
2.01 CONDUCTOR AND CABLE APPLICATIONS

A. Do not use conductors and cables for applications other than as permitted by NFPA 70 and
product listing.

B. Provide single conductor building wire installed in suitable raceway unless otherwise indicated,
permitted, or required.

2.02 CONDUCTOR AND CABLE GENERAL REQUIREMENTS
A. Provide products that comply with requirements of NFPA 70.
B. Provide products listed, classified, and labeled as suitable for the purpose intended.

C. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, etc. as required for a complete operating system.

Comply with NEMA WC 70.

Thermoplastic-Insulated Conductors and Cables: Listed and labeled as complying with UL 83.
Thermoset-Insulated Conductors and Cables: Listed and labeled as complying with UL 44.
Conductors for Grounding and Bonding: Also comply with Section 26 05 26.

Temmo

Conductors and Cables Installed Exposed in Spaces Used for Environmental Air (only where
specifically permitted): Plenum rated, listed and labeled as suitable for use in return air
plenums.

Conductor Material:

1.  Copper Conductors: Soft drawn annealed, 98 percent conductivity, uncoated copper
conductors complying with ASTM B3, ASTM B8, or ASTM B787/B 787M unless otherwise
indicated.

2. Tinned Copper Conductors: Comply with ASTM B33.

J. Minimum Conductor Size:
1. Branch Circuits: 12 AWG.
a. Exceptions:
1) 20 A, 120V circuits longer than 75 feet: 10 AWG, for voltage drop.
2) 20 A, 120V circuits longer than 150 feet: 8 AWG, for voltage drop.
3) 20A, 277 V circuits longer than 150 feet: 10 AWG, for voltage drop.
2. Control Circuits: 14 AWG.

K. Conductor Color Coding:
1. Color code conductors as indicated unless otherwise required by the authority having
jurisdiction. Maintain consistent color coding throughout project.
2. Color Coding Method: Integrally colored insulation.
a. Conductors size 4 AWG and larger may have black insulation color coded using vinyl
color coding electrical tape.
3. Color Code:

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND 260519-3
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a. 480Y/277 V, 3 Phase, 4 Wire System:
1) Phase A: Brown.
2) Phase B: Orange.
3) Phase C: Yellow.
4) Neutral/Grounded: Gray.
b. 208Y/120V, 3 Phase, 4 Wire System:
1) Phase A: Black.
2) Phase B: Red.
3) Phase C: Blue.
4) Neutral/Grounded: White.
c. Equipment Ground, All Systems: Green.
d. Isolated Ground, All Systems: Green with yellow stripe.
e. Travelers for 3-Way and 4-Way Switching: Pink.
f.  For control circuits, comply with manufacturer's recommended color code.

2.03 SINGLE CONDUCTOR BUILDING WIRE

A. Manufacturers:
1.  Copper Building Wire:
a. Cerro Wire LLC: www.cerrowire.com/#sle.
b. Southwire Company: www.southwire.com/#sle.
c. Houston Wire & Cable co.
d. Substitutions: See Section 01 60 00 - Product Requirements.

B. Description: Single conductor insulated wire.

C. Conductor Stranding:
1.  Feeders and Branch Circuits:
a. Size 10 AWG and Smaller: Solid.
b. Size 8 AWG and Larger: Stranded.
2.  Control Circuits: Stranded.

D. Insulation Voltage Rating: 600 V.

E. Insulation:
1.  Copper Building Wire: Type THHN/THWN or THHN/THWN-2, except as indicated below.
a. Size 4 AWG and Larger: Type XHHW-2.
b. Fixture Wiring Within Luminaires: Type TFFN/TFN for luminaires with labeled
maximum temperature of 90 degrees C; Approved suitable type for luminaires with
labeled maximum temperature greater than 90 degrees C.

2.04 ARMORED CABLE

A. Manufacturers:
1.  AFC Cable Systems Inc: www.afcweb.com/#sle.
2. Encore Wire Corporation: www.encorewire.com/#sle.
3. Southwire Company: www.southwire.com/#sle.
4. Substitutions: See Section 01 60 00 - Product Requirements.

B. Description: NFPA 70, Type AC cable listed and labeled as complying with UL 4, and listed for
use in classified firestop systems to be used.

C. Conductor Stranding:
1. Size 10 AWG and Smaller: Solid.
2. Size 8 AWG and Larger: Stranded.

D. Insulation Voltage Rating: 600 V.
E. Insulation: Type THHN.

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND 260519-4
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F. Grounding: Combination of interlocking armor and integral bonding wire.

1. Provide additional full-size integral insulated equipment grounding conductor for redundant
grounding, suitable for general purpose, non-essential electrical systems in non-hazardous
patient care areas of health care facilities.

G. Armor: Steel, interlocked tape.
2.05 METAL-CLAD CABLE
A. Manufacturers:

1.  AFC Cable Systems Inc: www.afcweb.com/#sle.

2. Encore Wire Corporation: www.encorewire.com/#sle.

3.  Southwire Company: www.southwire.com/#sle.

4. Substitutions: See Section 01 60 00 - Product Requirements.

B. Description: NFPA 70, Type MC cable listed and labeled as complying with UL 1569, and listed
for use in classified firestop systems to be used.

C. Conductor Stranding:
1. Size 10 AWG and Smaller: Solid.
2. Size 8 AWG and Larger: Stranded.

D. Insulation Voltage Rating: 600 V.

E. Insulation: Type THHN, THHN/THWN, or THHN/THWN-2.

F. Provide dedicated neutral conductor for each phase conductor where indicated or required.

G. Grounding: Full-size integral equipment grounding conductor.
1.  Provide additional isolated/insulated grounding conductor where indicated or required.

H. Armor: Steel, interlocked tape.

I.  Provide PVC jacket applied over cable armor where indicated or required for environment of
installed location.

2.06 WIRING CONNECTORS

A. Description: Wiring connectors appropriate for the application, suitable for use with the
conductors to be connected, and listed as complying with UL 486A-486B or UL 486C as
applicable.

B. Connectors for Grounding and Bonding: Comply with Section 26 05 26.

C. Wiring Connectors for Splices and Taps:
1.  Copper Conductors Sizes 10 and under: Use twist-on insulated spring connectors.
2. Copper Conductors Sizes 8 and larger: Use mechanical connectors.

D. Wiring Connectors for Terminations:

1. Provide terminal lugs for connecting conductors to equipment furnished with terminations
designed for terminal lugs.

2. Provide compression adapters for connecting conductors to equipment furnished with
mechanical lugs when only compression connectors are specified.

3.  Where over-sized conductors are larger than the equipment terminations can
accommodate, provide connectors suitable for reducing to appropriate size, but not less
than required for the rating of the overcurrent protective device.

4. Conductors for Control Circuits: Use crimped terminals for all connections.

E. Do not use insulation-piercing or insulation-displacement connectors designed for use with
conductors without stripping insulation.
F. Do not use push-in wire connectors as a substitute for twist-on insulated spring connectors.
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND 260519-5
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G. Twist-on Insulated Spring Connectors: Rated 600 V, 221 degrees F for standard applications
and 302 degrees F for high temperature applications; pre-filled with sealant and listed as
complying with UL 486D for damp and wet locations.

1. Manufacturers:
a. 3M: www.3m.com/#sle.
b. Ideal Industries, Inc: www.idealindustries.com/#sle.
c. NSl Industries LLC: www.nsiindustries.com/#sle.
d. Substitutions: See Section 01 60 00 - Product Requirements.

H. Mechanical Connectors: Provide bolted type or set-screw type.
1. Manufacturers:
a. Burndy: www.burndy.com.
b. llsco: www.ilsco.com/#sle.
c. Thomas & Betts Corporation: www.tnb.com/#sle.
d. Substitutions: See Section 01 60 00 - Product Requirements.

I.  Crimped Terminals: Nylon-insulated, with insulation grip and terminal configuration suitable for
connection to be made.
1. Manufacturers:
a. Burndy: www.burndy.com.
b. llsco: www.ilsco.com/#sle.
c. Thomas & Betts Corporation: www.tnb.com/#sle.
d. Substitutions: See Section 01 60 00 - Product Requirements.

2.07 WIRING ACCESSORIES

A. Electrical Tape:
1. Manufacturers:
a. 3M: www.3m.com/#sle.
b. Plymouth Rubber Europa: www.plymouthrubber.com/#sle.
c. Substitutions: See Section 01 60 00 - Product Requirements.

2. Vinyl Color Coding Electrical Tape: Integrally colored to match color code indicated; listed
as complying with UL 510; minimum thickness of 7 mil; resistant to abrasion, corrosion,
and sunlight; suitable for continuous temperature environment up to 221 degrees F.

a. Product: 3 M.
b. Substitutions: See Section 01 60 00 - Product Requirements.

3. Vinyl Insulating Electrical Tape: Complying with ASTM D3005 and listed as complying with
UL 510; minimum thickness of 7 mil; resistant to abrasion, corrosion, and sunlight;
conformable for application down to 0 degrees F and suitable for continuous temperature
environment up to 221 degrees F.

a. Product: 3 M.
b. Substitutions: See Section 01 60 00 - Product Requirements.

4. Rubber Splicing Electrical Tape: Ethylene Propylene Rubber (EPR) tape, complying with
ASTM D4388; minimum thickness of 30 mil; suitable for continuous temperature
environment up to 194 degrees F and short-term 266 degrees F overload service.

5.  Electrical Filler Tape: Rubber-based insulating moldable putty, minimum thickness of 125
mil; suitable for continuous temperature environment up to 176 degrees F.

6. Varnished Cambric Electrical Tape: Cotton cambric fabric tape, with or without adhesive,
oil-primed and coated with high-grade insulating varnish; minimum thickness of 7 mil;
suitable for continuous temperature environment up to 221 degrees F.

7.  Moisture Sealing Electrical Tape: Insulating mastic compound laminated to flexible,
all-weather vinyl backing; minimum thickness of 90 mil.

B. Heat Shrink Tubing: Heavy-wall, split-resistant, with factory-applied adhesive; rated 600 V;
suitable for direct burial applications; listed as complying with UL 486D.

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND 260519-6
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E.

1. Manufacturers:
a. 3M: www.3m.com/#sle.
b. Burndy: www.burndy.com.
c. Thomas & Betts Corporation: www.tnb.com/#sle.
d. Substitutions: See Section 01 60 00 - Product Requirements.

Oxide Inhibiting Compound: Listed; suitable for use with the conductors or cables to be
installed.
1. Manufacturers:

a. Burndy: www.burndy.com.

b. Ideal Industries, Inc: www.idealindustries.com/#sle.

c. llsco: www.ilsco.com/#sle.

d. Substitutions: See Section 01 60 00 - Product Requirements.

Wire Pulling Lubricant: Listed; suitable for use with the conductors or cables to be installed and
suitable for use at the installation temperature.
1. Manufacturers:

a. 3M: www.3m.com/#sle.

b. American Polywater Corporation: www.polywater.com/#sle.

c. Ideal Industries, Inc: www.idealindustries.com/#sle.

d. Substitutions: See Section 01 60 00 - Product Requirements.

Cable Ties: Material and tensile strength rating suitable for application.

PART 3 EXECUTION
3.01 EXAMINATION

A
B.
C.

D.
E.

Verify that interior of building has been protected from weather.
Verify that work likely to damage wire and cable has been completed.

Verify that raceways, boxes, and equipment enclosures are installed and are properly sized to
accommodate conductors and cables in accordance with NFPA 70.

Verify that field measurements are as shown on the drawings.
Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION

A

Clean raceways thoroughly to remove foreign materials before installing conductors and cables.

3.03 INSTALLATION

A. Circuiting Requirements:
1. Unless dimensioned, circuit routing indicated is diagrammatic.
2. When circuit destination is indicated and routing is not shown, determine exact routing
required.
3. Arrange circuiting to minimize splices.
4. Include circuit lengths required to install connected devices within 10 ft of location shown.
5. Maintain separation of Class 1, Class 2, and Class 3 remote-control, signaling, and
power-limited circuits in accordance with NFPA 70.
6. Maintain separation of wiring for emergency systems in accordance with NFPA 70.
7. Circuiting Adjustments: Unless otherwise indicated, when branch circuits are shown as
separate, combining them together in a single raceway is not permitted.
B. Install products in accordance with manufacturer's instructions.
C. Install conductors and cable in a neat and workmanlike manner in accordance with NECA 1.
D. Install armored cable (Type AC) in accordance with NECA 120.
E. Install metal-clad cable (Type MC) in accordance with NECA 120.
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND 260519-7
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F. Installation in Raceway:

1. Tape ends of conductors and cables to prevent infiltration of moisture and other
contaminants.

2. Pull all conductors and cables together into raceway at same time.

3. Do not damage conductors and cables or exceed manufacturer's recommended maximum
pulling tension and sidewall pressure.

4. Use suitable wire pulling lubricant where necessary, except when lubricant is not
recommended by the manufacturer.

G. Paralleled Conductors: Install conductors of the same length and terminate in the same
manner.

H. Secure and support conductors and cables in accordance with NFPA 70 using suitable supports
and methods approved by the authority having jurisdiction. Provide independent support from
building structure. Do not provide support from raceways, piping, ductwork, or other systems.

I.  Terminate cables using suitable fittings.

1.  Armored Cable (Type AC):
a. Use listed fittings and anti-short, insulating bushings.
b. Cut cable armor only using specialized tools to prevent damaging conductors or
insulation. Do not use hacksaw or wire cutters to cut armor.
2. Metal-Clad Cable (Type MC):
a. Use listed fittings.
b. Cut cable armor only using specialized tools to prevent damaging conductors or
insulation. Do not use hacksaw or wire cutters to cut armor.

J. Install conductors with a minimum of 12 inches of slack at each outlet.

K. Where conductors are installed in enclosures for future termination by others, provide a
minimum of 5 feet of slack.

L. Neatly train and bundle conductors inside boxes, wireways, panelboards and other equipment
enclosures.

M. Group or otherwise identify neutral/grounded conductors with associated ungrounded
conductors inside enclosures in accordance with NFPA 70.

N. Make wiring connections using specified wiring connectors.

1. Make splices and taps only in accessible boxes. Do not pull splices into raceways or make
splices in conduit bodies or wiring gutters.

2. Remove appropriate amount of conductor insulation for making connections without
cutting, nicking or damaging conductors.

3. Do not remove conductor strands to facilitate insertion into connector.

4.  Clean contact surfaces on conductors and connectors to suitable remove corrosion,
oxides, and other contaminates. Do not use wire brush on plated connector surfaces.

5. Mechanical Connectors: Secure connections according to manufacturer's recommended
torque settings.

6. Compression Connectors: Secure connections using manufacturer's recommended tools
and dies.

O. Insulate splices and taps that are made with uninsulated connectors using methods suitable for
the application, with insulation and mechanical strength at least equivalent to unspliced
conductors.

1.  Dry Locations: Use insulating covers specifically designed for the connectors, electrical
tape, or heat shrink tubing.
a. For taped connections, first apply adequate amount of rubber splicing electrical tape
or electrical filler tape, followed by outer covering of vinyl insulating electrical tape.
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND 260519-8

CABLES


http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388

NEW CAESAR RODNEY ELEMENTARY SCHOOL 2017073.00

T.

b. For taped connections likely to require re-entering, including motor leads, first apply
varnished cambric electrical tape, followed by adequate amount of rubber splicing
electrical tape, followed by outer covering of vinyl insulating electrical tape.

2. Damp Locations: Use insulating covers specifically designed for the connectors, electrical
tape, or heat shrink tubing.

a. For connections with insulating covers, apply outer covering of moisture sealing
electrical tape.

b. For taped connections, follow same procedure as for dry locations but apply outer
covering of moisture sealing electrical tape.

3.  Wet Locations: Use heat shrink tubing.

Insulate ends of spare conductors using vinyl insulating electrical tape.

Field-Applied Color Coding: Where vinyl color coding electrical tape is used in lieu of integrally
colored insulation as permitted in Part 2 under "Color Coding", apply half overlapping turns of
tape at each termination and at each location conductors are accessible.

Identify conductors and cables in accordance with Section 26 05 53.

Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified in Section 07 84 00.

Unless specifically indicated to be excluded, provide final connections to all equipment and
devices, including those furnished by others, as required for a complete operating system.

3.04 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Inspect and test in accordance with NETA ATS, except Section 4.

C. Perform inspections and tests listed in NETA ATS, Section 7.3.2. The insulation resistance test
is required for all conductors. The resistance test for parallel conductors listed as optional is not
required.

D. Correct deficiencies and replace damaged or defective conductors and cables.

END OF SECTION
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SECTION 26 05 26
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Grounding and bonding requirements.
Conductors for grounding and bonding.
Connectors for grounding and bonding.
Ground bars.
Ground rod electrodes.
Ground enhancement material.
Ground access wells.
Grounding and bonding components.

~IETMOUO®

Provide all components necessary to complete the grounding system(s) consisting of:
1.  Existing metal underground water pipe.

2. Metal frame of the building.

3.  Existing metal underground gas piping system.

4. Metal underground gas piping system.

1.02 RELATED REQUIREMENTS

A. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables: Additional
requirements for conductors for grounding and bonding, including conductor color coding.

B. Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.
C. Section 26 56 00 - Exterior Lighting: Additional grounding and bonding requirements for
pole-mounted luminaires.
1.03 REFERENCE STANDARDS
A. |EEE 81 - IEEE Guide for Measuring Earth Resistivity, Ground Impedance, and Earth Surface
Potentials of a Grounding System.
NECA 1 - Standard for Good Workmanship in Electrical Construction.
NEMA GR 1 - Grounding Rod Electrodes and Grounding Rod Electrode Couplings.
NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems.
NETA STD ATS - Acceptance Testing Specifications for Electrical Power Distribution
Equipment and Systems; International Electrical Testing Association.
F. NFPA 70 - National Electrical Code.
G. UL 467 - Grounding and Bonding Equipment.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Verify exact locations of underground metal water service pipe entrances to building.
2. Coordinate the work with other trades to provide steel reinforcement complying with
specified requirements for concrete-encased electrode.
3. Notify Architect of any conflicts with or deviations from the contract documents. Obtain
direction before proceeding with work.

moow

B. Sequencing:
1. Do not install ground rod electrodes until final backfill and compaction is complete.
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1.05 PERFORMANCE REQUIREMENTS

A

Grounding System Resistance: 25 ohms.

1.06 SUBMITTALS

A.
B.

Mmoo

H.

See Section 01 30 00 - Administrative Requirements for submittals procedures.

Product Data: Provide manufacturer's standard catalog pages and data sheets for grounding
and bonding system components.

Shop Drawings:
Product Data: Provide for grounding electrodes and connections.
Test Reports: Indicate overall resistance to ground and resistance of each electrode.

Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated by
product testing agency. Include instructions for storage, handling, protection, examination,
preparation, and installation of product.

Project Record Documents: Record actual locations of grounding electrode system
components and connections.

Project Record Documents: Record actual locations of components and grounding electrodes.

1.07 QUALITY ASSURANCE

A.
B.

C.

Conform to requirements of NFPA 70.

Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

Installer Qualifications for Signal Reference Grids: Company with minimum five years
documented experience with high frequency grounding systems.

Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.08 DELIVERY, STORAGE, AND HANDLING

A

Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2 PRODUCTS
2.01 GROUNDING AND BONDING REQUIREMENTS

A.
B.

Do not use products for applications other than as permitted by NFPA 70 and product listing.

Unless specifically indicated to be excluded, provide all required components, conductors,
connectors, conduit, boxes, fittings, supports, accessories, etc. as necessary for a complete
grounding and bonding system.

Where conductor size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.

Grounding System Resistance:

1. Achieve specified grounding system resistance under normally dry conditions unless
otherwise approved by Architect. Precipitation within the previous 48 hours does not
constitute normally dry conditions.

2. Grounding Electrode System: Not greater than 5 ohms to ground, when tested according
to IEEE 81 using "fall-of-potential" method.
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3.

Between Grounding Electrode System and Major Electrical Equipment Frames, System
Neutral, and Derived Neutral Points: Not greater than 0.5 ohms, when tested using
"point-to-point" methods.

E. Grounding Electrode System:

1.

6.

Provide connection to required and supplemental grounding electrodes indicated to form

grounding electrode system.

a. Provide continuous grounding electrode conductors without splice or joint.

b. Install grounding electrode conductors in raceway where exposed to physical
damage. Bond grounding electrode conductor to metallic raceways at each end with
bonding jumper.

Metal Underground Water Pipe(s):

a. Provide connection to underground metal domestic and fire protection (where
present) water service pipe(s) that are in direct contact with earth for at least 10 feet
at an accessible location not more than 5 feet from the point of entrance to the
building.

b. Provide bonding jumper(s) around insulating joints/pipes as required to make pipe
electrically continuous.

c. Provide bonding jumper around water meter of sufficient length to permit removal of
meter without disconnecting jumper.

Metal Building or Structure Frame:

a. Provide connection to metal building or structure frame effectively grounded in
accordance with NFPA 70 at nearest accessible location.

Ground Ring:

a. Provide a ground ring encircling the building or structure consisting of bare copper
conductor not less than 2 AWG in direct contact with earth, installed at a depth of not
less than 30 inches.

b. Where location is not indicated, locate ground ring conductor at least 24 inches
outside building perimeter foundation.

c. Provide ground enhancement material around conductor where indicated.

d. Provide connection from ground ring conductor to:

1)  Perimeter columns of metal building frame.
2) Ground rod electrodes located as indicated.

Ground Rod Electrode(s):

a. Provide three electrodes in an equilateral triangle configuration unless otherwise
indicated or required.

b. Space electrodes not less than 10 feet from each other and any other ground
electrode.

c. Where location is not indicated, locate electrode(s) at least 5 feet outside building
perimeter foundation as near as possible to electrical service entrance; where
possible, locate in softscape (uncovered) area.

d. Provide ground access well for each electrode.

Provide additional ground electrode(s) as required to achieve specified grounding

electrode system resistance.

F. Service-Supplied System Grounding:

1.

For each service disconnect, provide grounding electrode conductor to connect neutral
(grounded) service conductor to grounding electrode system. Unless otherwise indicated,
make connection at neutral (grounded) bus in service disconnect enclosure.

For each service disconnect, provide main bonding jumper to connect neutral (grounded)
bus to equipment ground bus where not factory-installed. Do not make any other
connections between neutral (grounded) conductors and ground on load side of service
disconnect.
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G. Bonding and Equipment Grounding:

1.

8.
9.

Provide bonding for equipment grounding conductors, equipment ground busses, metallic

equipment enclosures, metallic raceways and boxes, device grounding terminals, and

other normally non-current-carrying conductive materials enclosing electrical

conductors/equipment or likely to become energized as indicated and in accordance with

NFPA 70.

Provide insulated equipment grounding conductor in each feeder and branch circuit

raceway. Do not use raceways as sole equipment grounding conductor.

Where circuit conductor sizes are increased for voltage drop, increase size of equipment

grounding conductor proportionally in accordance with NFPA 70.

Unless otherwise indicated, connect wiring device grounding terminal to branch circuit

equipment grounding conductor and to outlet box with bonding jumper.

Terminate branch circuit equipment grounding conductors on solidly bonded equipment

ground bus only. Do not terminate on neutral (grounded) or isolated/insulated ground bus.

Provide bonding jumper across expansion or expansion/deflection fittings provided to

accommodate conduit movement.

Provide bonding for interior metal piping systems in accordance with NFPA 70. This

includes, but is not limited to:

a. Metal water piping where not already effectively bonded to metal underground water
pipe used as grounding electrode.

b. Metal gas piping.

Provide bonding for interior metal air ducts.

Provide bonding for metal building frame where not used as a grounding electrode.

H. Isolated Ground System:

1.

2.

3.

Where isolated ground receptacles or other isolated ground connections are indicated,
provide separate isolated/insulated equipment grounding conductors.

Connect isolated/insulated equipment grounding conductors only to separate
isolated/insulated equipment ground busses.

Connect the isolated/insulated equipment grounding conductors to the solidly bonded
equipment ground bus only at the service disconnect or separately derived system
disconnect. Do not make any other connections between isolated ground system and
normal equipment ground system on the load side of this connection.

I.  Pole-Mounted Luminaires: Also comply with Section 26 56 00.
2.02 GROUNDING AND BONDING COMPONENTS
A. General Requirements:

1.

2.

Provide products listed, classified, and labeled by Underwriter's Laboratories Inc. (UL) or
testing firm acceptable to authority having jurisdiction as suitable for the purpose indicated.
Provide products listed and labeled as complying with UL 467 where applicable.

B. Conductors for Grounding and Bonding, in addition to requirements of Section 26 05 19:

1.

Use insulated copper conductors unless otherwise indicated.
a. Exceptions:
1)  Use bare copper conductors where installed underground in direct contact with
earth.
2) Use bare copper conductors where directly encased in concrete (not in
raceway).

C. Connectors for Grounding and Bonding:

1.

2.

Description: Connectors appropriate for the application and suitable for the conductors
and items to be connected; listed and labeled as complying with UL 467.

Unless otherwise indicated, use exothermic welded connections for underground,
concealed and other inaccessible connections.
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a. Exceptions:
1)  Use mechanical connectors for connections to electrodes at ground access
wells.
3. Unless otherwise indicated, use exothermic welded connections for accessible
connections.
a. Exceptions:
1)  Use exothermic welded connections for connections to metal building frame.
4. Manufacturers - Mechanical and Compression Connectors:
a. Advanced Lightning Technology (ALT): www.altfab.com/#sle.
b. Burndy: www.burndy.com.
c. Thomas & Betts Corporation: www.tnb.com/#sle.
d. Substitutions: See Section 01 60 00 - Product Requirements.
5. Manufacturers - Exothermic Welded Connections:
a. Burndy: www.burndy.com.
b. Cadweld, a brand of Erico International Corporation: www.erico.com/#sle.
c. ThermOweld, a brand of Continental Industries, Inc: www.thermoweld.com/#sle.
d. Substitutions: See Section 01 60 00 - Product Requirements.

D. Ground Bars:
1. Description: Copper rectangular ground bars with mounting brackets and insulators.
2. Size: As indicated.
3.  Holes for Connections: As indicated or as required for connections to be made.
4. Manufacturers:
a. Advanced Lightning Technology (ALT): www.altfab.com/#sle.
b. Erico International Corporation: www.erico.com/#sle.
c. Harger Lightning & Grounding: www.harger.com/#sle.
d. ThermOweld, a brand of Continental Industries, Inc: www.thermoweld.com/#sle.
e. Substitutions: See Section 01 60 00 - Product Requirements.

E. Ground Rod Electrodes:
1. Comply with NEMA GR 1.
2.  Material: Copper-bonded (copper-clad) steel.
3. Size: 3/4 inch diameter by 10 feet length, unless otherwise indicated.
4. Manufacturers:
a. Advanced Lightning Technology (ALT): www.altfab.com/#sle.
b. Erico International Corporation: www.erico.com/#sle.
c. Galvan Industries, Inc: www.galvanelectrical.com/#sle.
d. Harger Lightning & Grounding: www.harger.com/#sle.
e. Substitutions: See Section 01 60 00 - Product Requirements.

F. Ground Enhancement Material:

1. Description: Factory-mixed conductive material designed for permanent and
maintenance-free improvement of grounding effectiveness by lowering resistivity.

2.  Resistivity: Not more than 20 ohm-cm in final installed form.

3. Manufacturers:
a. Erico International Corporation: www.erico.com/#sle.
b. Harger Lightning & Grounding: www.harger.com/#sle.
c. ThermOweld, a brand of Continental Industries, Inc: www.thermoweld.com.
d. Substitutions: See Section 01 60 00 - Product Requirements.

G. Ground Access Wells:
1.  Description: Open bottom round or rectangular well with access cover for testing and
inspection; suitable for the expected load at the installed location.
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2. Size: As required to provide adequate access for testing and inspection, but not less than
minimum size requirements specified.
a. Round Wells: Not less than 8 inches in diameter.

3. Depth: As required to extend below frost line to prevent frost upheaval, but not less than

10 inches.

Cover: Factory-identified by permanent means with word "GROUND".

Manufacturers:

a. Advanced Lightning Technology (ALT): www.altfab.com/#sle.

b. Erico International Corporation: www.erico.com/#sle.

c. Harger Lightning & Grounding: www.harger.com/#sle.

d. ThermOweld, a brand of Continental Industries, Inc: www.thermoweld.com.

e. Substitutions: See Section 01 60 00 - Product Requirements.

2.03 MANUFACTURERS
A. Cooper Power Systems: www.cooperpower.com.

o>

B. Framatome Connectors International: www.fciconnect.com.

C. Lightning Master Corporation: www.lightningmaster.com.

D. Substitutions: See Section 01 60 00 - Product Requirements.
2.04 CONNECTORS AND ACCESSORIES

A. Mechanical Connectors: Bronze.
1.  Substitutions: See Section 01 60 00 - Product Requirements.

B. Wire: Stranded copper.

C. Grounding Electrode Conductor: Size to meet NFPA 70 requirements.
PART 3 EXECUTION
3.01 EXAMINATION

A. Verify that work likely to damage grounding and bonding system components has been
completed.

Verify that field measurements are as shown on the drawings.
Verify that conditions are satisfactory for installation prior to starting work.

Oow

Verify existing conditions prior to beginning work.

E. Verify that final backfill and compaction has been completed before driving rod electrodes.
3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Install grounding and bonding system components in a neat and workmanlike manner in
accordance with NECA 1.

C. Ground Rod Electrodes: Unless otherwise indicated, install ground rod electrodes vertically.
Where encountered rock prohibits vertical installation, install at 45 degree angle or bury
horizontally in trench at least 30 inches (750 mm) deep in accordance with NFPA 70 or provide
ground plates.

1. Outdoor Installations: Unless otherwise indicated, install with top of rod 6 inches below
finished grade.

D. Make grounding and bonding connections using specified connectors.
1.  Remove appropriate amount of conductor insulation for making connections without
cutting, nicking or damaging conductors. Do not remove conductor strands to facilitate
insertion into connector.
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2. Remove nonconductive paint, enamel, or similar coating at threads, contact points, and
contact surfaces.

3. Exothermic Welds: Make connections using molds and weld material suitable for the
items to be connected in accordance with manufacturer's recommendations.

4. Mechanical Connectors: Secure connections according to manufacturer's recommended
torque settings.

5. Compression Connectors: Secure connections using manufacturer's recommended tools
and dies.

Identify grounding and bonding system components in accordance with Section 26 05 53.
Provide bonding to meet requirements described in Quality Assurance.

Equipment Grounding Conductor: Provide separate, insulated conductor within each feeder
and branch circuit raceway. Terminate each end on suitable lug, bus, or bushing. Each of
branch circuits and feeder circuits shall have dedicated equipment grounding conductor, sharing
this conductor with other grounding conductors is not permitted.

3.03 FIELD QUALITY CONTROL

A

B.
C.
D

m

Perform inspection in accordance with Section 01 40 00.
Inspect and test in accordance with NETA STD ATS except Section 4.
Perform inspections and tests listed in NETA STD ATS, Section 7.13.

Perform ground electrode resistance tests under normally dry conditions. Precipitation within the
previous 48 hours does not constitute normally dry conditions.

Investigate and correct deficiencies where measured ground resistances do not comply with
specified requirements.

END OF SECTION
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SECTION 26 05 29
HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS
PART 1 GENERAL
1.01 SECTION INCLUDES

A. Support and attachment components for equipment, conduit, cable, boxes, and other electrical
work.

1.02 RELATED REQUIREMENTS

A. Section 03 30 00 - Cast-in-Place Concrete: Concrete equipment pads.
Section 05 50 00 - Metal Fabrications: Materials and requirements for fabricated metal supports.
Section 26 05 34 - Conduit: Additional support and attachment requirements for conduits.
Section 26 05 37 - Boxes: Additional support and attachment requirements for boxes.

moow

Section 26 51 00 - Interior Lighting: Additional support and attachment requirements for interior
luminaires.

m

Section 26 56 00 - Exterior Lighting: Additional support and attachment requirements for
exterior luminaires.

1.03 REFERENCE STANDARDS

A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and
Steel Products.

ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware.

ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel.
MFMA-4 - Metal Framing Standards Publication.
NECA 1 - Standard for Good Workmanship in Electrical Construction.
NFPA 70 - National Electrical Code.
G. UL 5B - Strut-Type Channel Raceways and Fittings.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate sizes and arrangement of supports and bases with the actual equipment and
components to be installed.

2. Coordinate the work with other trades to provide additional framing and materials required
for installation.

3. Coordinate compatibility of support and attachment components with mounting surfaces at
the installed locations.

4. Coordinate the arrangement of supports with ductwork, piping, equipment and other
potential conflicts installed under other sections or by others.

5. Notify Architect of any conflicts with or deviations from the contract documents. Obtain
direction before proceeding with work.

w

mmoo

B. Sequencing:
1. Do not install products on or provide attachment to concrete surfaces until concrete has
fully cured in accordance with Section 03 30 00.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 26 0529 -1
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m

Product Data: Provide manufacturer's standard catalog pages and data sheets for metal
channel (strut) framing systems, non-penetrating rooftop supports, and post-installed concrete
and masonry anchors.

Shop Drawings: Include details for fabricated hangers and supports where materials or
methods other than those indicated are proposed for substitution.

Installer's Qualifications: Include evidence of compliance with specified requirements.
Product Data: Provide manufacturer’s catalog data for fastening systems.

Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated by
product testing agency. Include instructions for storage, handling, protection, examination,
preparation, and installation of product.

1.06 QUALITY ASSURANCE

A.
B.
C.

Comply with NFPA 70.
Comply with applicable building code.

Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

Installer Qualifications for Powder-Actuated Fasteners (when specified): Certified by fastener
system manufacturer with current operator's license.

Installer Qualifications for Field-Welding: As specified in Section 05 50 00.

Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLING

A

Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2 PRODUCTS
2.01 SUPPORT AND ATTACHMENT COMPONENTS

A

General Requirements:

1. Provide all required hangers, supports, anchors, fasteners, fittings, accessories, and
hardware as necessary for the complete installation of electrical work.

2. Provide products listed, classified, and labeled by Underwriter's Laboratories Inc. (UL) or
testing firm acceptable to authority having jurisdiction as suitable for the purpose indicated,
where applicable.

3. Where support and attachment component types and sizes are not indicated, select in
accordance with manufacturer's application criteria as required for the load to be
supported with a minimum safety factor of 1.5. Include consideration for vibration,
equipment operation, and shock loads where applicable.

4. Do not use products for applications other than as permitted by NFPA 70 and product
listing.

5. Steel Components: Use corrosion resistant materials suitable for the environment where
installed.

a. Indoor Dry Locations: Use zinc-plated steel or approved equivalent unless otherwise
indicated.

b. Outdoor and Damp or Wet Indoor Locations: Use galvanized steel, stainless steel, or
approved equivalent unless otherwise indicated.

c. Zinc-Plated Steel: Electroplated in accordance with ASTM B633.

d. Galvanized Steel: Hot-dip galvanized after fabrication in accordance with ASTM
A123/A123M or ASTM A153/A153M.

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 260529-2
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Materials for Metal Fabricated Supports: Comply with Section 05 50 00.

C. Conduit and Cable Supports: Straps, clamps, etc. suitable for the conduit or cable to be
supported.
1. Conduit Straps: One-hole or two-hole type; steel or malleable iron.
2. Conduit Clamps: Bolted type unless otherwise indicated.
3. Manufacturers:
a. Cooper Crouse-Hinds, a division of Eaton Corporation:
www.cooperindustries.com/#sle.
b. Erico International Corporation: www.erico.com/#sle.
c. 0-Z/Gedney, a brand of Emerson Industrial Automation:
www.emersonindustrial.com/#sle.
d. Thomas & Betts Corporation: www.tnb.com/#sle.
e. Substitutions: See Section 01 60 00 - Product Requirements.

D. Outlet Box Supports: Hangers, brackets, etc. suitable for the boxes to be supported.
1. Manufacturers:

a. Cooper Crouse-Hinds, a division of Eaton Corporation:
www.cooperindustries.com/#sle.

b. Erico International Corporation: www.erico.com/#sle.

c. 0-Z/Gedney, a brand of Emerson Industrial Automation:
www.emersonindustrial.com/#sle.

d. Thomas & Betts Corporation: www.tnb.com/#sle.

e. Substitutions: See Section 01 60 00 - Product Requirements.

E. Metal Channel (Strut) Framing Systems: Factory-fabricated continuous-slot metal channel
(strut) and associated fittings, accessories, and hardware required for field-assembly of
supports.

1.  Comply with MFMA-4.

2. Channel (Strut) Used as Raceway (only where specifically indicated): Listed and labeled
as complying with UL 5B.

3. Channel Material:

a. Indoor Dry Locations: Use painted steel, zinc-plated steel, or galvanized steel.

b. Outdoor and Damp or Wet Indoor Locations: Use galvanized steel.

Minimum Channel Thickness: Steel sheet, 12 gage, 0.1046 inch.

Minimum Channel Dimensions: 1-5/8 inch width by 13/16 inch height.

Manufacturers:

Cooper B-Line, a division of Eaton Corporation: www.cooperindustries.com/#sle.

Thomas & Betts Corporation: www.tnb.com/#sle.

Unistrut, a brand of Atkore International Inc: www.unistrut.com/#sle.

Substitutions: See Section 01 60 00 - Product Requirements.

Source Limitations: Furnish channels (struts) and associated fittings, accessories,

and hardware produced by a single manufacturer.

ook~

P oo

F. Hanger Rods: Threaded zinc-plated steel unless otherwise indicated.
1. Minimum Size, Unless Otherwise Indicated or Required:
Equipment Supports: 1/2 inch diameter.
Single Conduit up to 1 inch (27mm) trade size: 1/4 inch diameter.
Single Conduit larger than 1 inch (27mm) trade size: 3/8 inch diameter.
Trapeze Support for Multiple Conduits: 3/8 inch diameter.
Outlet Boxes: 1/4 inch diameter.
Luminaires: 1/4 inch diameter.

"0 Q0T

G. Anchors and Fasteners:

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 260529-3


http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M

NEW CAESAR RODNEY ELEMENTARY SCHOOL 2017073.00

—_

20N AR WD

Unless otherwise indicated and where not otherwise restricted, use the anchor and
fastener types indicated for the specified applications.

Concrete: Use preset concrete inserts, expansion anchors, or screw anchors.
Solid or Grout-Filled Masonry: Use expansion anchors or screw anchors.

Hollow Masonry: Use toggle bolts.

Hollow Stud Walls: Use toggle bolts.

Steel: Use beam clamps, machine bolts, or welded threaded studs.

Sheet Metal: Use sheet metal screws.

Powder-actuated fasteners are not permitted.

Hammer-driven anchors and fasteners are not permitted.

Preset Concrete Inserts: Continuous metal channel (strut) and spot inserts specifically
designed to be cast in concrete ceilings, walls, and floors.

a. Comply with MFMA-4.

b. Channel Material: Use galvanized steel.

c. Manufacturer: Same as manufacturer of metal channel (strut) framing system.

2.02 MANUFACTURERS

A. Thomas & Betts Corporation: www.tnb.com.

B. Threaded Rod Company: www.threadedrod.com.

C. Substitutions: See Section 01 60 00 - Product Requirements.
2.03 MATERIALS

Hangers, Supports, Anchors, and Fasteners - General: Corrosion-resistant materials of size
and type adequate to carry the loads of equipment and conduit, including weight of wire in
conduit.

Supports: Fabricated of structural steel or formed steel members; galvanized.

A

w

Anchors and Fasteners:

©OoOND>ARWN =

Do not use powder-actuated anchors.

Obtain permission from Architect before using powder-actuated anchors.

Concrete Structural Elements: Use precast inserts.

Steel Structural Elements: Use beam clamps.

Concrete Surfaces: Use self-drilling anchors or expansion anchors.

Hollow Masonry, Plaster, and Gypsum Board Partitions: Use hollow wall fasteners.
Solid Masonry Walls: Use expansion anchors.

Sheet Metal: Use sheet metal screws.

Wood Elements: Use wood screws.

Formed Steel Channel:

1.
2.

Product: manufactured by [B-Line.
Substitutions: See Section 01 60 00 - Product Requirements.

PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that field measurements are as shown on the drawings.

B. Verify that mounting surfaces are ready to receive support and attachment components.

C. Verify that conditions are satisfactory for installation prior to starting work.
3.02 INSTALLATION

A.
B.

Install products in accordance with manufacturer's instructions.

Install support and attachment components in a neat and workmanlike manner in accordance
with NECA 1.

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 260529-4
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Provide independent support from building structure. Do not provide support from piping,
ductwork, or other systems.

Unless specifically indicated or approved by Architect, do not provide support from suspended
ceiling support system or ceiling grid.

Unless specifically indicated or approved by Architect, do not provide support from roof deck.
Do not penetrate or otherwise notch or cut structural members without approval of Structural
Engineer.

Equipment Support and Attachment:

1.  Use metal fabricated supports or supports assembled from metal channel (strut) to
support equipment as required.

2.  Use metal channel (strut) secured to studs to support equipment surface-mounted on
hollow stud walls when wall strength is not sufficient to resist pull-out.

3. Use metal channel (strut) to support surface-mounted equipment in wet or damp locations
to provide space between equipment and mounting surface.

4. Securely fasten floor-mounted equipment. Do not install equipment such that it relies on its
own weight for support.

Conduit Support and Attachment: Also comply with Section 26 05 34.

Box Support and Attachment: Also comply with Section 26 05 37.

Interior Luminaire Support and Attachment: Also comply with Section 26 51 00.
Exterior Luminaire Support and Attachment: Also comply with Section 26 56 00.

Preset Concrete Inserts: Use manufacturer provided closure strips to inhibit concrete seepage
during concrete pour.

Secure fasteners according to manufacturer's recommended torque settings.
Remove temporary supports.

Identify independent electrical component support wires above accessible ceilings (only where
specifically indicated or permitted) with color distinguishable from ceiling support wires in
accordance with NFPA 70.

3.03 FIELD QUALITY CONTROL

A.
B.
C.

See Section 01 40 00 - Quality Requirements, for additional requirements.
Inspect support and attachment components for damage and defects.

Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by
manufacturer. Replace components that exhibit signs of corrosion.

Correct deficiencies and replace damaged or defective support and attachment components.
END OF SECTION
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SECTION 26 05 34
CONDUIT
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Galvanized steel rigid metal conduit (RMC).
Flexible metal conduit (FMC).
Liquidtight flexible metal conduit (LFMC).
Electrical metallic tubing (EMT).
Rigid polyvinyl chloride (PVC) conduit.
Conduit fittings.
Accessories.

IOTMOO D

. Conduit, fittings and conduit bodies.

1.02 RELATED REQUIREMENTS
A. Section 03 30 00 - Cast-in-Place Concrete: Concrete encasement of conduits.
B. Section 07 84 00 - Firestopping.

C. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables: Metal clad cable
(Type MC), armored cable (Type AC), and manufactured wiring systems, including uses
permitted.

D. Section 26 05 26 - Grounding and Bonding for Electrical Systems.
E. Section 26 05 29 - Hangers and Supports for Electrical Systems.
F. Section 26 0553 - Identification for Electrical Systems.

G. Section 26 05 37 - Boxes.

H

Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

I.  Section 31 23 16 - Excavation.
J.  Section 31 23 16.13 - Trenching: Excavating, bedding, and backfilling.
1.03 REFERENCE STANDARDS
A. ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC).
B. ANSI C80.3 - American National Standard for Electrical Metallic Tubing -- Steel (EMT-S).

C. ANSI C80.5 - American National Standard for Electrical Rigid Metal Conduit -- Aluminum
(ERMC-A).

NECA 1 - Standard for Good Workmanship in Electrical Construction.
NECA 101 - Standard for Installing Steel Conduits (Rigid, IMC, EMT).
NECA 111 - Standard for Installing Nonmetallic Raceways (RNC, ENT, LFNC).

NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic
Tubing, and Cable.

NFPA 70 - National Electrical Code.

UL 1 - Flexible Metal Conduit.

UL 6 - Electrical Rigid Metal Conduit-Steel.

UL 360 - Liquid-Tight Flexible Steel Conduit.
UL 514B - Conduit, Tubing, and Cable Fittings.

®nmo
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M. UL 651 - Schedule 40, 80, Type EB and A Rigid PVC Conduit and Fittings.

N.

UL 797 - Electrical Metallic Tubing-Steel.

1.04 ADMINISTRATIVE REQUIREMENTS

A

B.

Coordination:

1. Coordinate minimum sizes of conduits with the actual conductors to be installed, including
adjustments for conductor sizes increased for voltage drop.

2. Coordinate the arrangement of conduits with structural members, ductwork, piping,
equipment and other potential conflicts installed under other sections or by others.

3. Verify exact conduit termination locations required for boxes, enclosures, and equipment
installed under other sections or by others.

4. Coordinate the work with other trades to provide roof penetrations that preserve the
integrity of the roofing system and do not void the roof warranty.

5. Notify Architect of any conflicts with or deviations from the contract documents. Obtain
direction before proceeding with work.

Sequencing:
1. Do not begin installation of conductors and cables until installation of conduit is complete
between outlet, junction and splicing points.

1.05 SUBMITTALS

A.
B.

C.

E.
F.

G.

See Section 01 30 00 - Administrative Requirements for submittals procedures.

Product Data: Provide manufacturer's standard catalog pages and data sheets for conduits and

fittings.

Shop Drawings:

1. Indicate proposed arrangement for conduits to be installed within structural concrete slabs,
where permitted.

2. Include proposed locations of roof penetrations and proposed methods for sealing.

Project Record Documents: Record actual routing for conduits installed underground, conduits
embedded within concrete slabs, and conduits 2 inch (53 mm) trade size and larger.

Product Data: Provide for metallic conduit and flexible metal conduit.

Samples of Materials Actually Delivered to Site:
1.  Two pieces each of conduit, 2 feet long.

Project Record Documents: Accurately record actual routing of conduits larger than 2 inches.

1.06 QUALITY ASSURANCE

A.
B.

C.

D.

Conform to requirements of NFPA 70.

Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

Products: Listed and classified by Underwriters Laboratories Inc. as suitable for purpose
specified and shown.

1.07 DELIVERY, STORAGE, AND HANDLING

A

B.

Receive, inspect, handle, and store conduit and fittings in accordance with manufacturer's
instructions.

Accept conduit on site. Inspect for damage.

CONDUIT 260534-2
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C. Protect conduit from corrosion and entrance of debris by storing above grade. Provide
appropriate covering.

D. Protect PVC conduit from sunlight.
PART 2 PRODUCTS
2.01 CONDUIT APPLICATIONS

A. Do not use conduit and associated fittings for applications other than as permitted by NFPA 70
and product listing.

B. Unless otherwise indicated and where not otherwise restricted, use the conduit types indicated
for the specified applications. Where more than one listed application applies, comply with the
most restrictive requirements. Where conduit type for a particular application is not specified,
use galvanized steel rigid metal conduit.

C. Underground:

1. Under Slab on Grade: Use rigid PVC conduit.

2.  Exterior, Direct-Buried: Use rigid PVC conduit.

3.  Exterior, Embedded Within Concrete: Use rigid PVC conduit.

4.  Where rigid polyvinyl (PVC) conduit is provided, transition to galvanized steel rigid metal
conduit where emerging from underground.

5. Where rigid polyvinyl (PVC) conduit larger than 2 inch (53 mm) trade size is provided, use
galvanized steel rigid metal conduit elbows for bends.

Embedded Within Concrete:

Concealed Within Masonry Walls: Use galvanized steel rigid metal conduit.

Concealed Within Hollow Stud Walls: Use electrical metallic tubing (EMT).

Concealed Above Accessible Ceilings: Use electrical metallic tubing (EMT).

Interior, Damp or Wet Locations: Use galvanized steel rigid metal conduit.

Exposed, Interior, Not Subject to Physical Damage: Use galvanized steel rigid metal conduit.

ST I GmMmmOo

Exposed, Interior, Subject to Physical Damage: Use galvanized steel rigid metal conduit.
1.  Locations subject to physical damage include, but are not limited to:
a. Where exposed below 8 feet, except within electrical and communication rooms or
closets.

Exposed, Exterior: Use galvanized steel rigid metal conduit.

L. Concealed, Exterior, Not Embedded in Concrete or in Contact With Earth: Use galvanized steel
rigid metal conduit.

M. Connections to Luminaires Above Accessible Ceilings: Use flexible metal conduit.
1. Maximum Length: 6 feet.

N. Connections to Vibrating Equipment:

Dry Locations: Use flexible metal conduit.

Damp, Wet, or Corrosive Locations: Use liquidtight flexible metal conduit.
Maximum Length: 6 feet unless otherwise indicated.

Vibrating equipment includes, but is not limited to:

a. Transformers.

b. Motors.

c. HVAC equipment.

O. Fished in Existing Walls, Where Necessary: Use flexible metal conduit.
2.02 CONDUIT REQUIREMENTS
A. Provide all conduit, fittings, supports, and accessories required for a complete raceway system.

PN~
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D.

Provide products listed, classified, and labeled by Underwriter's Laboratories Inc. (UL) or testing
firm acceptable to authority having jurisdiction as suitable for the purpose indicated.

Minimum Conduit Size, Unless Otherwise Indicated:

1. Branch Circuits: 3/4 inch (21 mm) trade size.

2. Branch Circuit Homeruns: 3/4 inch (21 mm) trade size.

3. Control Circuits: 1/2 inch (16 mm) trade size.

4. Flexible Connections to Luminaires: 1/2 inch (16 mm) trade size.
5. Underground, Interior: 3/4 inch (21 mm) trade size.
Underground, Exterior: 1 inch (27 mm) trade size.

Where conduit size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.

2

2.03 GALVANIZED STEEL RIGID METAL CONDUIT (RMC)

A

Manufacturers:

1.  Allied Tube & Conduit: www.alliedeg.com/#sle.

2. Republic Conduit: www.republic-conduit.com/#sle.

3.  Wheatland Tube Company: www.wheatland.com/#sle.

4.  Substitutions: See Section 01 60 00 - Product Requirements.

Description: NFPA 70, Type RMC galvanized steel rigid metal conduit complying with ANSI
C80.1 and listed and labeled as complying with UL 6.
Fittings:
1. Manufacturers:
a. Bridgeport Fittings Inc: www.bpffittings.com/#sle.
b. 0-Z/Gedney, a brand of Emerson Industrial Automation:
www.emersonindustrial.com/#sle.
c. Thomas & Betts Corporation: www.tnb.com/#sle.
d. Substitutions: See Section 01 60 00 - Product Requirements.
2. Non-Hazardous Locations: Use fittings complying with NEMA FB 1 and listed and labeled
as complying with UL 514B.
3. Material: Use steel or malleable iron.
4. Connectors and Couplings: Use threaded type fittings only. Threadless set screw and
compression (gland) type fittings are not permitted.

2.04 METAL CONDUIT

A

B.
C.

Manufacturers:

1. Allied Tube & Conduit: www.alliedtube.com.

2. Beck Manufacturing, Inc: www.beckmfg.com.

3.  Wheatland Tube Company: www.wheatland.com.

4. Substitutions: See Section 01 60 00 - Product Requirements.

Rigid Steel Conduit: ANSI C80.1.
Fittings and Conduit Bodies: NEMA FB 1; material to match conduit.

2.05 FLEXIBLE METAL CONDUIT (FMC)

A

Manufacturers:

1.  AFC Cable Systems, Inc: www.afcweb.com/#sle.

2.  Electri-Flex Company: www.electriflex.com/#sle.

3. International Metal Hose: www.metalhose.com/#sle.

4. Substitutions: See Section 01 60 00 - Product Requirements.

Description: NFPA 70, Type FMC standard wall steel flexible metal conduit listed and labeled
as complying with UL 1, and listed for use in classified firestop systems to be used.

CONDUIT 260534-4
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C. Fittings:

1. Manufacturers:
a. Bridgeport Fittings Inc: www.bpffittings.com/#sle.
b. 0-Z/Gedney, a brand of Emerson Industrial Automation:

www.emersonindustrial.com/#sle.

c. Thomas & Betts Corporation: www.tnb.com/#sle.
d. Substitutions: See Section 01 60 00 - Product Requirements.

2. Description: Fittings with insulated bushing complying with NEMA FB 1 and listed and
labeled as complying with UL 514B.

3. Material: Use steel or malleable iron.

D. Description: Interlocked steel construction.
E. Fittings: NEMAFB 1.
2.06 LIQUIDTIGHT FLEXIBLE METAL CONDUIT (LFMC)

A. Manufacturers:
1.  AFC Cable Systems, Inc: www.afcweb.com.
2.  Electri-Flex Company: www.electriflex.com.
3. International Metal Hose: www.metalhose.com.
4. Substitutions: See Section 01 60 00 - Product Requirements.

B. Description: NFPA 70, Type LFMC polyvinyl chloride (PVC) jacketed steel flexible metal conduit
listed and labeled as complying with UL 360.

C. Fittings:

1. Manufacturers:
a. Bridgeport Fittings Inc: www.bpffittings.com/#sle.
b. 0-Z/Gedney, a brand of Emerson Industrial Automation:

www.emersonindustrial.com/#sle.

c. Thomas & Betts Corporation: www.tnb.com/#sle.
d. Substitutions: See Section 01 60 00 - Product Requirements.

2. Description: Fittings with insulated bushing complying with NEMA FB 1 and listed and
labeled as complying with UL 514B.

3. Material: Use steel or malleable iron.

2.07 ELECTRICAL METALLIC TUBING (EMT)

A. Manufacturers:
1. Allied Tube & Conduit: www.alliedeg.com.
2. Republic Conduit: www.republic-conduit.com/#sle.
3.  Wheatland Tube Company: www.wheatland.com.
4. Substitutions: See Section 01 60 00 - Product Requirements.

B. Description: NFPA 70, Type EMT steel electrical metallic tubing complying with ANSI C80.3
and listed and labeled as complying with UL 797.

C. Fittings:

1. Manufacturers:
a. Bridgeport Fittings Inc: www.bptfittings.com/#sle.
b. 0-Z/Gedney, a brand of Emerson Industrial Automation:

www.emersonindustrial.com/#sle.

c. Thomas & Betts Corporation: www.tnb.com/#sle.
d. Substitutions: See Section 01 60 00 - Product Requirements.

2. Description: Fittings with insulated bushings complying with NEMA FB 1 and listed and
labeled as complying with UL 514B.

3. Material: Use steel or malleable iron.

CONDUIT 260534-5
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4. Connectors and Couplings: Use compression (gland) or set-screw type.
a. Do not use indenter type connectors and couplings.
5. Damp or Wet Locations (where permitted): Use fittings listed for use in wet locations.
6. Embedded Within Concrete (where permitted): Use fittings listed as concrete-tight.
Fittings that require taping to be concrete-tight are acceptable.

2.08 RIGID POLYVINYL CHLORIDE (PVC) CONDUIT

A

Manufacturers:

1. Cantex Inc: www.cantexinc.com/#sle.

2. Carlon, a brand of Thomas & Betts Corporation: www.carlon.com/#sle.
3.  JM Eagle: www.jmeagle.com/#sle.

4. Substitutions: See Section 01 60 00 - Product Requirements.

Description: NFPA 70, Type PVC rigid polyvinyl chloride conduit complying with NEMA TC 2
and listed and labeled as complying with UL 651; Schedule 40 unless otherwise indicated,
Schedule 80 where subject to physical damage; rated for use with conductors rated 90 degrees
C.

Fittings:

1. Manufacturer: Same as manufacturer of conduit to be connected.

2. Description: Fittings complying with NEMA TC 3 and listed and labeled as complying with
UL 651; material to match conduit.

2.09 ACCESSORIES

A

B.

C.
D.
E.

Conduit Joint Compound: Corrosion-resistant, electrically conductive; suitable for use with the
conduit to be installed.

Solvent Cement for PVC Conduit and Fittings: As recommended by manufacturer of conduit
and fittings to be installed.

Pull Strings: Use nylon cord with average breaking strength of not less than 200 pound-force.
Sealing Compound for Sealing Fittings: Listed for use with the particular fittings to be installed.

Modular Seals for Conduit Penetrations: Rated for minimum of 40 psig; Suitable for the
conduits to be installed.

PART 3 EXECUTION
3.01 EXAMINATION

A

B.
C.
D
E

Verify that field measurements are as shown on drawings.

Verify that mounting surfaces are ready to receive conduits.

Verify that conditions are satisfactory for installation prior to starting work.
Verify routing and termination locations of conduit prior to rough-in.

Conduit routing is shown on drawings in approximate locations unless dimensioned. Route as
required to complete wiring system.

3.02 INSTALLATION

A

moow

Install products in accordance with manufacturer's instructions.

Install conduit in a neat and workmanlike manner in accordance with NECA 1.
Install galvanized steel rigid metal conduit (RMC) in accordance with NECA 101.
Install rigid polyvinyl chloride (PVC) conduit in accordance with NECA 111.

Conduit Routing:
1. Unless dimensioned, conduit routing indicated is diagrammatic.

CONDUIT 260534-6
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11.

When conduit destination is indicated and routing is not shown, determine exact routing
required.

Conceal all conduits unless specifically indicated to be exposed.

Conduits in the following areas may be exposed, unless otherwise indicated:

a. Electrical rooms.

b. Mechanical equipment rooms.

c. Within joists in areas with no ceiling.

Arrange conduit to maintain adequate headroom, clearances, and access.

Arrange conduit to provide no more than the equivalent of four 90 degree bends between
pull points.

Arrange conduit to provide no more than 150 feet between pull points.

Arrange conduit to prevent moisture traps. Provide drain fittings at low points and at
sealing fittings where moisture may collect.

Maintain minimum clearance of 6 inches between conduits and piping for other systems.
Maintain minimum clearance of 12 inches between conduits and hot surfaces. This
includes, but is not limited to:

a. Heaters.
b. Hot water piping.
c. Flues.

Group parallel conduits in the same area together on a common rack.

F. Conduit Support:

1.

2.

3.

© ®

Secure and support conduits in accordance with NFPA 70 and Section 26 05 29 using

suitable supports and methods approved by the authority having jurisdiction.

Provide independent support from building structure. Do not provide support from piping,

ductwork, or other systems.

Installation Above Suspended Ceilings: Do not provide support from ceiling support

system. Do not provide support from ceiling grid or allow conduits to lay on ceiling tiles.

Use conduit strap to support single surface-mounted conduit.

a. Use clamp back spacer with conduit strap for damp and wet locations to provide
space between conduit and mounting surface.

Use metal channel (strut) with accessory conduit clamps to support multiple parallel

surface-mounted conduits.

Use conduit clamp to support single conduit from beam clamp or threaded rod.

Use trapeze hangers assembled from threaded rods and metal channel (strut) with

accessory conduit clamps to support multiple parallel suspended conduits.

Use of spring steel conduit clips for support of conduits is not permitted.

Use of wire for support of conduits is not permitted.

a. For securing conduits to studs in hollow stud walls.

b. For suspending conduits supported by spring steel conduit clips (only where
specifically indicated or permitted).

G. Connections and Terminations:

1.

CONDUIT

Use approved zinc-rich paint or conduit joint compound on field-cut threads of galvanized
steel conduits prior to making connections.

Where two threaded conduits must be joined and neither can be rotated, use three-piece
couplings or split couplings. Do not use running threads.

Use suitable adapters where required to transition from one type of conduit to another.
Provide drip loops for liquidtight flexible conduit connections to prevent drainage of liquid
into connectors.

Terminate threaded conduits in boxes and enclosures using threaded hubs or double lock
nuts for dry locations and raintight hubs for wet locations.
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6. Provide insulating bushings or insulated throats at all conduit terminations to protect
conductors.

7. Secure joints and connections to provide maximum mechanical strength and electrical
continuity.

H. Penetrations:

1. Do not penetrate or otherwise notch or cut structural members, including footings and
grade beams, without approval of Structural Engineer.

2. Make penetrations perpendicular to surfaces unless otherwise indicated.

3. Provide sleeves for penetrations as indicated or as required to facilitate installation. Set
sleeves flush with exposed surfaces unless otherwise indicated or required.

4. Conceal bends for conduit risers emerging above ground.

5.  Seal interior of conduits entering the building from underground at first accessible point to
prevent entry of moisture and gases.

6. Where conduits penetrate waterproof membrane, seal as required to maintain integrity of
membrane.

7. Make penetrations for roof-mounted equipment within associated equipment openings and
curbs where possible to minimize roofing system penetrations. Where penetrations are
necessary, seal as indicated or as required to preserve integrity of roofing system and
maintain roof warranty. Include proposed locations of penetrations and methods for sealing
with submittals.

8. Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified in Section 07 84 00.

I.  Underground Installation:
1. Provide trenching and backfilling in accordance with Section 31 23 16.13.
2. Minimum Cover, Unless Otherwise Indicated or Required:
a. Underground, Exterior: 24 inches.
b. Under Slab on Grade: 12 inches to bottom of slab.
3.  Provide underground warning tape in accordance with Section 26 05 53 along entire
conduit length.

J.  Concrete Encasement: Where conduits not otherwise embedded within concrete are indicated
to be concrete-encased, provide concrete in accordance with Section 03 30 00 with minimum
concrete cover of 3 inches on all sides unless otherwise indicated.

K. Hazardous (Classified) Locations: Where conduits cross boundaries of hazardous (classified)
locations, provide sealing fittings located as indicated or in accordance with NFPA 70.

L. Conduit Movement Provisions: Where conduits are subject to movement, provide expansion
and expansion/deflection fittings to prevent damage to enclosed conductors or connected
equipment. This includes, but is not limited to:

1. Where conduits cross structural joints intended for expansion, contraction, or deflection.
2. Where conduits are subject to earth movement by settlement or frost.

M. Condensation Prevention: Where conduits cross barriers between areas of potential substantial
temperature differential, provide sealing fitting or approved sealing compound at an accessible
point near the penetration to prevent condensation. This includes, but is not limited to:

1. Where conduits pass from outdoors into conditioned interior spaces.
2. Where conduits pass from unconditioned interior spaces into conditioned interior spaces.

N. Provide pull string in all empty conduits and in conduits where conductors and cables are to be
installed by others. Leave minimum slack of 12 inches at each end.

O. Provide grounding and bonding in accordance with Section 26 05 26.
P. Identify conduits in accordance with Section 26 05 53.

CONDUIT 260534 -8
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3.03 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by
manufacturer. Replace components that exhibit signs of corrosion.

C. Correct deficiencies and replace damaged or defective conduits.
3.04 CLEANING

A. Clean interior of conduits to remove moisture and foreign matter.
3.05 PROTECTION

A. Immediately after installation of conduit, use suitable manufactured plugs to provide protection
from entry of moisture and foreign material and do not remove until ready for installation of
conductors.

3.06 INTERFACE WITH OTHER PRODUCTS

A. Install conduit to preserve fire resistance rating of partitions and other elements, using materials
and methods specified in Section 07 8400.

B. Route conduit through roof openings for piping and ductwork wherever possible. Where
separate roofing penetration is required, coordinate location and installation method with roofing
installation specified in Section roofing section.

END OF SECTION

CONDUIT 260534-9
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SECTION 26 05 37
BOXES

PART 1 GENERAL
1.01 SECTION INCLUDES

Outlet and device boxes up to 100 cubic inches, including those used as junction and pull
boxes.

Cabinets and enclosures, including junction and pull boxes larger than 100 cubic inches.
Wall and ceiling outlet boxes.

A

moow

A

B.
C.
D

m

F.

A
B.
C.

ST I G mMmmOo

K.

BOXES

Floor boxes.

Pull and junction boxes.
1.02 RELATED REQUIREMENTS

Section 07 84 00 - Firestopping.

Section 26 05 26 - Grounding and Bonding for Electrical Systems.
Section 26 05 29 - Hangers and Supports for Electrical Systems.
Section 26 27 26 - Wiring Devices:

1.

Wall plates.

Section 26 2716 - Electrical Cabinets and Enclosures.

Section 26 2726 - Wiring Devices: Wall plates in finished areas, floor box service fittings,
fire-rated poke-through fittings, and access floor boxes.

1.03 REFERENCE STANDARDS

NECA 1 - Standard for Good Workmanship in Electrical Construction.

NECA 130 - Standard for Installing and Maintaining Wiring Devices.

NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic
Tubing, and Cable.

NEMA OS 1 - Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports.
NEMA OS 2 - Nonmetallic Outlet Boxes, Device Boxes, Covers and Box Supports.
NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).
NFPA 70 - National Electrical Code.
UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations.
UL 50E - Enclosures for Electrical Equipment, Environmental Considerations.
UL 508A - Industrial Control Panels.
UL 514A - Metallic Outlet Boxes.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1.

Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,
or other potential obstructions within the dedicated equipment spaces and working
clearances for electrical equipment required by NFPA 70.

Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

Coordinate minimum sizes of boxes with the actual installed arrangement of conductors,
clamps, support fittings, and devices, calculated according to NFPA 70.

Coordinate minimum sizes of pull boxes with the actual installed arrangement of
connected conduits, calculated according to NFPA 70.

26 0537 -1
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Coordinate the placement of boxes with millwork, furniture, devices, equipment, etc.
installed under other sections or by others.

Coordinate the work with other trades to preserve insulation integrity.

Coordinate the work with other trades to provide walls suitable for installation of
flush-mounted boxes where indicated.

Notify Architect of any conflicts with or deviations from the contract documents. Obtain
direction before proceeding with work.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Project Record Documents: Record actual locations and mounting heights of outlet, pull, and
junction boxes on project record documents.

1.06 QUALITY ASSURANCE
A. Conform to requirements of NFPA 70.
PART 2 PRODUCTS

2.01 BOXES

A. General Requirements:

1.

2.

3.

4.

5.

Do not use boxes and associated accessories for applications other than as permitted by
NFPA 70 and product listing.

Provide all boxes, fittings, supports, and accessories required for a complete raceway
system and to accommodate devices and equipment to be installed.

Provide products listed, classified, and labeled by Underwriter's Laboratories Inc. (UL) or
testing firm acceptable to authority having jurisdiction as suitable for the purpose indicated.
Where box size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.

Provide grounding terminals within boxes where equipment grounding conductors
terminate.

B. Outlet and Device Boxes Up to 100 cubic inches, Including Those Used as Junction and Pull
Boxes:

1.
2.

3.
4.
5
6.
7.
8
9.
10.

11.

12.

Use sheet-steel boxes for dry locations unless otherwise indicated or required.

Use cast iron boxes or cast aluminum boxes for damp or wet locations unless otherwise
indicated or required; furnish with compatible weatherproof gasketed covers.

Use suitable concrete type boxes where flush-mounted in concrete.

Use suitable masonry type boxes where flush-mounted in masonry walls.

Use raised covers suitable for the type of wall construction and device configuration where
required.

Use shallow boxes where required by the type of wall construction.

Do not use "through-wall" boxes designed for access from both sides of wall.

Sheet-Steel Boxes: Comply with NEMA OS 1, and list and label as complying with UL
514A.

Cast Metal Boxes: Comply with NEMA FB 1, and list and label as complying with UL
514A; furnish with threaded hubs.

Boxes for Supporting Luminaires and Ceiling Fans: Listed as suitable for the type and
weight of load to be supported; furnished with fixture stud to accommodate mounting of
luminaire where required.

Boxes for Ganged Devices: Use multigang boxes of single-piece construction. Do not use
field-connected gangable boxes.

Wall Plates: Comply with Section 26 27 26.

C. Cabinets and Enclosures, Including Junction and Pull Boxes Larger Than 100 cubic inches:

BOXES

260537-2
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1. Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E, or UL
508A.

2. NEMA 250 Environment Type, Unless Otherwise Indicated:

3. Junction and Pull Boxes Larger Than 100 cubic inches:
a. Provide screw-cover or hinged-cover enclosures unless otherwise indicated.

2.02 MANUFACTURERS

A.
B.
C.

Appleton Electric: www.appletonelec.com.
Steel City
Substitutions: Reco, Inc. See Section 01 60 00 - Product Requirements.

2.03 OUTLET BOXES

A

B.
C.

D.

Sheet Metal Outlet Boxes: NEMA OS 1, galvanized steel.

1. Luminaire and Equipment Supporting Boxes: Rated for weight of equipment supported;
include 1/2 inch male fixture studs where required.

2. Concrete Ceiling Boxes: Concrete type.

Nonmetallic Outlet Boxes: NEMA OS 2.

Cast Boxes: NEMA FB 1, Type FD, aluminum. Provide gasketed cover by box manufacturer.
Provide threaded hubs.

Wall Plates for Finished Areas: As specified in Section 26 2726.

2.04 FLOOR BOXES

A.
B.
C.
D.

Floor Boxes: NEMA OS 1, fully adjustable, 4 inches deep.
Material: Cast metal.

Shape: Rectangular.

Service Fittings: As specified in Section 26 2726.

2.05 PULL AND JUNCTION BOXES

A
B.
C.

Sheet Metal Boxes: NEMA OS 1, galvanized steel.
Hinged Enclosures: As specified in Section 26 2716.

Surface Mounted Cast Metal Box: NEMA 250, Type 4; flat-flanged, surface mounted junction
box:

1. Material: Galvanized cast iron; Cast Aluminum.

2. Cover: Furnish with ground flange, neoprene gasket, and stainless steel cover screws.

In-Ground Cast Metal Box: NEMA 250, Type 6, outside flanged, recessed cover box for flush
mounting:

1.  Material: Galvanized cast iron; Cast Aluminum.

2. Cover: Nonskid cover with neoprene gasket and stainless steel cover screws.

3. Cover Legend: "ELECTRIC".

PART 3 EXECUTION
3.01 EXAMINATION

3.02

oo wp

BOXES

Verify that field measurements are as shown on drawings.

Verify that mounting surfaces are ready to receive boxes.

Verify that conditions are satisfactory for installation prior to starting work.

Verify locations of floor boxes and outlets in offices and work areas prior to rough-in.
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3.03 INSTALLATION

A.
B.

=

0 10O

cHon

BOXES

Install products in accordance with manufacturer's instructions.

Perform work in a neat and workmanlike manner in accordance with NECA 1 and, where
applicable, NECA 130, including mounting heights specified in those standards where mounting
heights are not indicated.

Arrange equipment to provide minimum clearances in accordance with manufacturer's
instructions and NFPA 70.

Box Supports:

1. Secure and support boxes in accordance with NFPA 70 and Section 26 05 29 using
suitable supports and methods approved by the authority having jurisdiction.

2. Provide independent support from building structure except for cast metal boxes (other
than boxes used for fixture support) supported by threaded conduit connections in
accordance with NFPA 70. Do not provide support from piping, ductwork, or other
systems.

Install boxes plumb and level.

Flush-Mounted Boxes:

1. Install boxes in noncombustible materials such as concrete, tile, gypsum, plaster, etc. so
that front edge of box or associated raised cover is not set back from finished surface
more than 1/4 inch or does not project beyond finished surface.

2. Install boxes in combustible materials such as wood so that front edge of box or
associated raised cover is flush with finished surface.

3. Repair rough openings around boxes in noncombustible materials such as concrete, tile,
gypsum, plaster, etc. so that there are no gaps or open spaces greater than 1/8 inch at the
edge of the box.

Install boxes as required to preserve insulation integrity.

Install permanent barrier between ganged wiring devices when voltage between adjacent
devices exceeds 300 V.

Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified in Section 07 84 00.

Close unused box openings.

Install blank wall plates on junction boxes and on outlet boxes with no devices or equipment
installed or designated for future use.

Provide grounding and bonding in accordance with Section 26 05 26.
Install boxes securely, in a neat and workmanlike manner, as specified in NECA 1.

Install in locations as shown on Drawings, and as required for splices, taps, wire pulling,
equipment connections, and as required by NFPA 70.

Coordinate installation of outlet boxes for equipment connected under Section 26 2717.
Set wall mounted boxes at elevations to accommodate mounting heights indicated.

Electrical boxes are shown on Drawings in approximate locations unless dimensioned.
1. Adjust box locations up to 10 feet if required to accommodate intended purpose.

Orient boxes to accommodate wiring devices oriented as specified in Section 26 2726.
Maintain headroom and present neat mechanical appearance.
Install pull boxes and junction boxes above accessible ceilings and in unfinished areas only.

Inaccessible Ceiling Areas: Install outlet and junction boxes no more than 6 inches from ceiling
access panel or from removable recessed luminaire.
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Al
AJ.

AK.

AL.

AM.
AN.

Install boxes to preserve fire resistance rating of partitions and other elements, using materials
and methods specified in Section 07 8400.

Coordinate mounting heights and locations of outlets mounted above counters, benches, and
backsplashes.

Locate outlet boxes to allow luminaires positioned as shown on reflected ceiling plan.
Align adjacent wall mounted outlet boxes for switches, thermostats, and similar devices.
Use flush mounting outlet box in finished areas.

. Locate flush mounting box in masonry wall to require cutting of masonry unit corner only.

Coordinate masonry cutting to achieve neat opening.

. Do not install flush mounting box back-to-back in walls; provide minimum 6 inches separation.

Provide minimum 24 inches separation in acoustic rated walls.

. Secure flush mounting box to interior wall and partition studs. Accurately position to allow for

surface finish thickness.

. Use stamped steel bridges to fasten flush mounting outlet box between studs.

. Install flush mounting box without damaging wall insulation or reducing its effectiveness.

. Use adjustable steel channel fasteners for hung ceiling outlet box.

. Do not fasten boxes to ceiling support wires.

. Support boxes independently of conduit, except cast box that is connected to two rigid metal

conduits both supported within 12 inches of box.

Use gang box where more than one device is mounted together. Do not use sectional box.
Use gang box with plaster ring for single device outlets.

Use cast outlet box in exterior locations exposed to the weather and wet locations.

Use cast floor boxes for installations in slab on grade; formed steel boxes are acceptable for
other installations.

Set floor boxes level.

Large Pull Boxes: Use hinged enclosure in interior dry locations, surface-mounted cast metal
box in other locations.

3.04 ADJUSTING

A
B.
C.

Adjust floor boxes flush with finish flooring material.
Adjust flush-mounting outlets to make front flush with finished wall material.
Install knockout closures in unused box openings.

3.05 CLEANING

A

Clean interior of boxes to remove dirt, debris, plaster and other foreign material.

3.06 PROTECTION

A

BOXES

Immediately after installation, protect boxes from entry of moisture and foreign material until
ready for installation of conductors.

END OF SECTION
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SECTION 26 05 53
IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Electrical identification requirements.
Identification nameplates and labels.
Wire and cable markers.
Voltage markers.

moow

Warning signs and labels.

F. Field-painted identification of conduit.
1.02 RELATED REQUIREMENTS

A. Section 09 90 00 - Painting and Coating.

B. Section 26 05 73 - Overcurrent Protective Device Coordination Study: Arc flash hazard warning
labels.

1.03 REFERENCE STANDARDS
A. ANSI Z535.2 - American National Standard for Environmental and Facility Safety Signs.
B. ANSI Z535.4 - American National Standard for Product Safety Signs and Labels.
C. NFPA 70 - National Electrical Code.
D. UL 969 - Marking and Labeling Systems.
1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements for submittals procedures.
B. Product Data: Provide catalog data for nameplates, labels, and markers.

C. Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated by
product testing agency. Include instructions for storage, handling, protection, examination,
preparation and installation of product.

1.05 QUALITY ASSURANCE
A. Conform to requirements of NFPA 70.
1.06 EXTRA MATERIALS
A. See Section 01 6000 - Product Requirements for additional requirements.
PART 2 PRODUCTS
2.01 IDENTIFICATION REQUIREMENTS

A. Identification for Equipment:
1.  Use identification nameplate to identify each piece of electrical distribution and control
equipment and associated sections, compartments, and components.
2. Arc Flash Hazard Warning Labels: Comply with Section 26 05 73.

B. Identification for Conductors and Cables:

1. Color Coding for Power Conductors 600 V and Less: Comply with Section 26 05 19.

2. Use identification nameplate or identification label to identify color code for ungrounded
and grounded power conductors inside door or enclosure at each piece of feeder or
branch-circuit distribution equipment when premises has feeders or branch circuits served
by more than one nominal voltage system.

IDENTIFICATION FOR ELECTRICAL SYSTEMS 26 0553 -1
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2.02 MANUFACTURERS

A.
B.
C.
D.

Brady Corporation: www.bradycorp.com.

Seton Identification Products: www.seton.com/aec.
HellermannTyton: www.hellermanntyton.com.

Substitutions: See Section 01 60 00 - Product Requirements.

2.03 IDENTIFICATION NAMEPLATES AND LABELS

A

Identification Nameplates:

1. Materials:

2. Mounting Holes for Mechanical Fasteners: Two, centered on sides for sizes up to 1 inch
high; Four, located at corners for larger sizes.

Identification Labels:

1. Materials: Use self-adhesive laminated plastic labels; UV, chemical, water, heat, and
abrasion resistant.

2. Text: Use factory pre-printed or machine-printed text. Do not use handwritten text unless
otherwise indicated.

Nameplates: Engraved three-layer laminated plastic, black letters on white background.

Locations:

1. Each electrical distribution and control equipment enclosure.
2. Communication cabinets.

3. Disconnect switches, and starters.

Letter Size:
1. Use 1/8 inch letters for identifying individual equipment and loads.
2. Use 1/4 inch letters for identifying grouped equipment and loads.

2.04 WIRE AND CABLE MARKERS

A

—IemmoO

Manufacturers:
1. Panduit Corp.
2.  Substitutions: See Section 01 60 00 - Product Requirements.

Markers for Conductors and Cables: Use wrap-around self-adhesive vinyl cloth, wrap-around
self-adhesive vinyl self-laminating, heat-shrink sleeve, plastic sleeve, plastic clip-on, or vinyl split
sleeve type markers suitable for the conductor or cable to be identified.

Markers for Conductor and Cable Bundles: Use plastic marker tags secured by nylon cable
ties.

Legend: Power source and circuit number or other designation indicated.

Text: Use factory pre-printed or machine-printed text, all capitalized unless otherwise indicated.
Minimum Text Height: 1/8 inch.

Color: Black text on white background unless otherwise indicated.

Description: split sleeve type wire markers.

Locations: Each conductor at panelboard gutters, pull boxes, outlet boxes, and junction boxes
each load connection.

Legend:
1. Power and Lighting Circuits: Branch circuit or feeder number indicated on drawings.
2. Control Circuits: Control wire number indicated on shop drawings.

2.05 VOLTAGE MARKERS

A

Manufacturers: Panduit Corp

IDENTIFICATION FOR ELECTRICAL SYSTEMS 26 0553-2
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® T mo

1.  Substitutions: See Section 01 60 00 - Product Requirements.

Minimum Size:

1. Markers for Equipment: 1 1/8 by 4 1/2 inches.

2. Markers for Conduits: As recommended by manufacturer for conduit size to be identified.
3.  Markers for Pull Boxes: 1 1/8 by 4 1/2 inches.

4. Markers for Junction Boxes: 1/2 by 2 1/4 inches.

Legend:
1. Markers for Voltage Identification: Highest voltage present.
2. Markers for System Identification:

a. Emergency Power System: Text "EMERGENCY".

b. Other Systems: Type of service.

Color: Black text on orange background unless otherwise indicated.
Location: Furnish markers for each conduit longer than 6 feet.
Spacing: 20 feet on center.

Color:

1. 480 Volt System: Brown.
2. 208 Volt System: Yellow.
3.  Fire Alarm System: Red.

Legend:

1. 480 Volt System: brown.
2. 208 Volt System: yellow.
3.  Fire Alarm System: red.

2.06 WARNING SIGNS AND LABELS

A.
B.

Comply with ANSI Z535.2 or ANSI Z535.4 as applicable.

Warning Signs:
1. Materials:
2. Minimum Size: 7 by 10 inches unless otherwise indicated.

Warning Labels:

1. Materials: Use factory pre-printed or machine-printed self-adhesive polyester or
self-adhesive vinyl labels; UV, chemical, water, heat, and abrasion resistant; produced
using materials recognized to UL 969.

2. Machine-Printed Labels: Use thermal transfer process printing machines and accessories
recommended by label manufacturer.

3. Minimum Size: 2 by 4 inches unless otherwise indicated.

PART 3 EXECUTION
3.01 PREPARATION

A.
B.

Clean surfaces to receive adhesive products according to manufacturer's instructions.
Degrease and clean surfaces to receive nameplates and labels.

3.02 INSTALLATION

A
B.

Install products in accordance with manufacturer's instructions.

Install identification products to be plainly visible for examination, adjustment, servicing, and

maintenance. Unless otherwise indicated, locate products as follows:

1.  Surface-Mounted Equipment: Enclosure front.

2. Flush-Mounted Equipment: Inside of equipment door.

3. Free-Standing Equipment: Enclosure front; also enclosure rear for equipment with rear
access.
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4. Elevated Equipment: Legible from the floor or working platform.
5. Interior Components: Legible from the point of access.
6. Conductors and Cables: Legible from the point of access.

Install identification products centered, level, and parallel with lines of item being identified.

D. Secure nameplates to exterior surfaces of enclosures using stainless steel screws and to
interior surfaces using self-adhesive backing or epoxy cement.

E. Install self-adhesive labels and markers to achieve maximum adhesion, with no bubbles or
wrinkles and edges properly sealed.

END OF SECTION

o
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SECTION 26 05 73
OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY
PART 1 GENERAL
1.01 SECTION INCLUDES

A. Arc flash and shock risk assessment.
1. Includes arc flash hazard warning labels.

B. Short circuit study.
C. Coordination study and analysis.
1.02 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate the work to provide equipment and associated protective devices complying
with criteria for selection and adjustment, as determined by studies to be performed.
2. Notify Architect of any conflicts with or deviations from the contract documents. Obtain
direction before proceeding with work.

B. Sequencing:
1. Submit study reports prior to or concurrent with product submittals.
2. Do not order equipment until matching study reports and product submittals have both
been evaluated by Architect.

C. Scheduling:
1. Arrange access to existing facility for data collection with Owner.
2. Where work of this section involves interruption of existing electrical service, arrange
service interruption with Owner.

1.03 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Study reports, stamped or sealed and signed by study preparer.

C. Product Data: In addition to submittal requirements specified in other sections, include
manufacturer's standard catalog pages and data sheets for equipment and protective devices
indicating information relevant to studies.

1. Identify modifications made in accordance with studies that:
a. Can be made at no additional cost to Owner.
b. As submitted will involve a change to the contract sum.

D. Arc Flash Hazard Warning Label Samples: One of each type and legend specified.
E. Study Report: Submit protective device studies as specified, prior to submission of product data

submittals or ordering or fabrication of protective devices.
1. Include stamp or seal and signature of preparing engineer.

F. Field quality control reports.
1.04 PROTECTIVE DEVICE STUDY
A. Analyze the specific electrical and utilization equipment (according to NEC definition), the actual
protective devices to be used, and the actual feeder lengths to be installed.

1. Study Methodology: Comply with requirements and recommendations of NFPA 70, IEEE
399, and IEEE 242.

2. Report: State the methodology and rationale employed in making each type of calculation;
identify computer software package(s) used.

OVERCURRENT PROTECTIVE DEVICE COORDINATION 260573 -1
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B. One-Line Diagrams: Prepare schematic drawing of electrical distribution system, with all
electrical equipment and wiring to be protected by the protective devices; identify nodes on the
diagrams for reference on report that includes:

1.  Calculated fault impedance, X/R ratios, utility contribution, and short circuit values
(asymmetric and symmetric) at the main switchboard bus and all downstream devices
containing protective devices.

2. Breaker and fuse ratings.

3. Transformer kVA and voltage ratings, percent impedance, X/R ratios, and wiring
connections.

4. Identification of each bus, with voltage.

5.  Conduit materials, feeder sizes, actual lengths, and X/R ratios.

C. Short Circuit Study: Calculate the fault impedance to determine available 3-phase short circuit
and ground fault currents at each bus and piece of equipment during normal conditions,
alternate operations, emergency power conditions, and other operations that could result in
maximum fault conditions.

1. Show fault currents available at key points in the system down to a fault current of 7,000 A
at 480 V and 208 V.

2. Include motor contributions in determining the momentary and interrupting ratings of the
protective devices.

3.  Report: Include all pertinent data used in calculations and for each device include:

a. Device identification.

b. Protective device.

c. Device rating.

d. Calculated short circuit current, asymmetrical and symmetrical, and ground fault
current.

D. Coordination Study: Perform an organized time-current analysis of each protective device in
series from the individual device back to the primary source, under normal conditions, alternate
operations, and emergency power conditions.

1.  Graphically illustrate that adequate time separation exists between series devices,
including upstream primary device.

2.  Plot the specific time-current characteristics of each protective device on log-log paper.

3.  Organize plots so that all upstream devices are clearly depicted on one sheet.

4. Also show the following on curve plot sheets:

a. Device identification.

b. Voltage and current transformer ratios for curves.

c. 3-phase and 1-phase ANSI damage curves for each transformer.

d. No-damage, melting, and clearing curves for fuses.

e. Cable damage curves.

f.  Transformer inrush points.

g. Maximum short circuit cutoff point.

h. Simple one-line diagram for the portion of the system that each curve plot illustrates.
i.  Software report for each curve plot, labeled for identification.

E. Analysis: Determine ratings and settings of protective devices to minimize damage caused by a
fault and so that the protective device closest to the fault will open first.

1.  Required Ratings and Settings: Derive required ratings and settings of protective devices
in consideration of upstream protective device settings and optimize system to ensure
selective coordination.

2. Identify any equipment that is underrated as specified.

3. Identify specified protective devices that will not achieve required protection or coordination
and cannot be field adjusted to do so, and for which adequate devices would involve a
change to the contract sum.
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4. In all cases where adequate protection or coordination cannot be achieved at no extra cost
to Owner, provide a discussion of alternatives and logical compromises for best achievable
coordination.

F. Protective Device Rating and Setting Chart: Summarize in tabular format the required

characteristics for each protective device based on the analysis; include:

1.  Device identification.

2. Relay CT ratios, tap, time dial, and instantaneous pickup.

3.  Circuit breaker sensor rating, long-time, short-time, and instantaneous settings, and time
bands.

4. Fuse rating and type.

5.  Ground fault pickup and time delay.

6 Input level and expected response time at two test points that are compatible with
commonly available test equipment and the ratings of the protective device.

7. Highlight all devices that as furnished by Contractor will not achieve required protection.

1.05 QUALITY ASSURANCE

A. Computer Software for Study Preparation: Use the latest edition of commercially available
software utilizing specified methodologies.
1. Acceptable Software Products:
a. SKM Systems Analysis, Inc: www.skm.com/#sle.
b. Substitutions: See Section 01 60 00 - Product Requirements.

B. Contractor Responsibility: Provide all project-related data needed by study preparer, including
equipment, wire sizes, insulation types, conduit types, and actual circuit lengths.
C. Owner's Responsibility: Provide data on relevant Owner power distribution equipment.
PART 2 PRODUCTS
2.01 ARC FLASH HAZARD WARNING LABELS

A. Provide warning labels complying with ANSI Z535.4 to identify arc flash hazards for each work
location analyzed by the arc flash and shock risk assessment.
1. Materials: Comply with Section 26 05 53.
2. Minimum Size: 4 by 6 inches.
3. Legend: Provide custom legend in accordance with NFPA 70E based on
equipment-specific data as determined by arc flash and shock risk assessment.
a. Include the text "Arc Flash and Shock Hazard; Appropriate PPE Required" or
approved equivalent.
b. Include the following information:
1)  Arc flash boundary.
2) Available incident energy and corresponding working distance.
3) Nominal system voltage.

2.02 PROTECTIVE DEVICES

PART 3 EXECUTION

3.01 INSTALLATION
A. Install arc flash warning labels in accordance with Section 26 05 53.

3.02 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements, for additional requirements.
B. Inspect and test in accordance with NETA ATS, except Section 4.

C. Adjust equipment and protective devices for compliance with studies and recommended
settings.

OVERCURRENT PROTECTIVE DEVICE COORDINATION 260573-3
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D. Notify Architect of any conflicts with or deviations from studies. Obtain direction before

proceeding.
E. Submit detailed reports indicating inspection and testing results, and final adjusted settings.
END OF SECTION
OVERCURRENT PROTECTIVE DEVICE COORDINATION 260573-4
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SECTION 26 09 19
ENCLOSED CONTACTORS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. General purpose contactors.

B. Lighting contactors.
1.02 RELATED REQUIREMENTS

A. Section 26 05 29 - Hangers and Supports for Electrical Systems.

B. Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

C. Section 26 28 13 - Fuses.
1.03 REFERENCE STANDARDS

A. NEMA ICS 2 - Industrial Control and Systems Controllers, Contactors and Overload Relays
Rated 600 Volts.

NEMA ICS 5 - Industrial Control and Systems: Control Circuit and Pilot Devices.

NEMA ICS 6 - Industrial Control and Systems: Enclosures.

NEMA KS 1 - Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum).

NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems.
F. NFPA 70 - National Electrical Code.

1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

moow

B. Product Data: Provide dimensions, size, voltage ratings and current ratings.

C. Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated by
product testing agency. Include instructions for storage, handling, protection, examination,
preparation, and installation of product.

D. Maintenance Data: Include instructions for replacing and maintaining coil and contacts.
1.05 QUALITY ASSURANCE
A. Conform to requirements of NFPA 70.

B. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience and with service facilities within
100 miles of Project.

C. Products: Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose
specified and indicated.

PART 2 PRODUCTS
2.01 MANUFACTURERS
A. Allen-Bradley/Rockwell Automation: www.ab.com/#sle.
B. Eaton Corporation; Cutler-Hammer Products: www.eaton.com/#sle.
C. Schneider Electric; Square D Products: www.schneider-electric.us/#sle.
D. Substitutions: See Section 01 60 00 - Product Requirements.
2.02 GENERAL PURPOSE CONTACTORS
A. Description: NEMA ICS 2, AC general purpose magnetic contactor.
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Coil operating voltage: 120 volts, 60 Hertz.
Poles: As required to match circuit configuration and control function.
Enclosure: NEMA ICS 6, Type 1.

Accessories:

1.  Selector Switch: ON/OFF/AUTOMATIC.
2. Indicating Light: RED.

3. Auxiliary Contacts: One, normally open.

2.03 LIGHTING CONTACTORS

A

B.
C.
D
E

@ m

Description: NEMA ICS 2, magnetic lighting contactor.

Configuration: Mechanically held, 3 wire control.

Coil operating voltage: 120 volts, 60 Hertz.

Poles: As required to match circuit configuration and control function.

Contact Rating: Match branch circuit overcurrent protection, considering derating for
continuous loads.

Enclosure: NEMA ICS 6, Type 1.

Accessories:

1.  Selector Switch. ON/OFF/AUTOMATIC.
2. Indicating Light: RED.

3.  Auxiliary Contacts: One, normally open.

2.04 ACCESSORIES

A

TOMTMOO®

Auxiliary Contacts: NEMA ICS 2, 2 normally open contacts in addition to seal-in contact.
Cover Mounted Pilot Devices: NEMA ICS 5, oiltight type.

Pilot Device Contacts: NEMA ICS 5, Form Z, rated A150.

Pushbuttons: Lockable type.

Indicating Lights: , LED type.

Selector Switches: Rotary type.

Relays: NEMAICS 2, .

Control Power Transformers: 120 volt secondary, 50 VA minimum, in each enclosed contactor.
Provide fused primary and secondary, and bond unfused leg of secondary to enclosure.

2.05 DISCONNECTS

A
B.

C.

Combination Contactors: Combine contactor with disconnect in common enclosure.

Disconnects: Thermal magnetic circuit breaker with integral thermal and instantaneous
magnetic trip in each pole; UL listed.

Disconnects: Fusible switch assembly; NEMA KS 1, enclosed knife switch with externally
operable handle. Fuse clips: Designed to accommodate Class R fuses.

PART 3 EXECUTION
3.01 INSTALLATION

A

B.
C.
D

Install enclosed contactors where indicated, in accordance with manufacturer's instructions.
Install enclosed contactors plumb. Provide supports in accordance with Section 26 05 29.
Height: 5 ft to operating handle.

Provide fuses for fusible switches; refer to Section 26 28 13 for product requirements.
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E. Provide engraved plastic nameplates; refer to Section 26 0553 for product requirements and
location.

3.02 FIELD QUALITY CONTROL
A. Perform field inspection and testing in accordance with Section 01 40 00.
B. Inspect and test in accordance with NETA STD ATS, except Section 4.
C. Perform applicable inspections and tests listed in NETA STD ATS, Section 7.16.1.
END OF SECTION
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SECTION 26 09 23
LIGHTING CONTROL DEVICES
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Occupancy sensors.
Time switches.
In-wall interval timers.
Outdoor photo controls.

moow

Daylighting controls.

1.02 RELATED REQUIREMENTS
A. Section 26 05 26 - Grounding and Bonding for Electrical Systems.
B. Section 26 05 29 - Hangers and Supports for Electrical Systems.
C. Section 26 05 37 - Boxes.
D

Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

m

Section 26 09 19 - Enclosed Contactors: Lighting contactors.
Section 26 09 43 - Network Lighting Controls - Lutron.

G. Section 26 27 26 - Wiring Devices: Devices for manual control of lighting, including wall
switches, wall dimmers, fan speed controllers, and wall plates.

H. Section 26 51 00 - Interior Lighting.
I.  Section 26 56 00 - Exterior Lighting.
J.  Section 01 91 00 - Commissioning
K
L.

m

Section 01 91 10 - Functional Testing Procedures
Section 23 08 10 - Control Systems Commissioning
1.03 REFERENCE STANDARDS

A. ANSI C136.10 - American National Standard for Roadway and Area Lighting Equipment -
Locking-Type Photocontrol Devices and Mating Receptacles - Physical and Electrical
Interchangeability and Testing.

NECA 1 - Standard for Good Workmanship in Electrical Construction.
NECA 130 - Standard for Installing and Maintaining Wiring Devices.
NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).
NFPA 70 - National Electrical Code.

UL 773A - Nonindustrial Photoelectric Switches for Lighting Control.

UL 916 - Energy Management Equipment.

UL 917 - Clock-Operated Switches.

UL 1472 - Solid-State Dimming Controls.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1.  Coordinate the placement of lighting control devices with millwork, furniture, equipment,
etc. installed under other sections or by others.

TIOMMOOW®
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B.

2. Coordinate the placement of wall switch occupancy sensors with actual installed door
swings.

3. Coordinate the placement of occupancy sensors with millwork, furniture, equipment or
other potential obstructions to motion detection coverage installed under other sections or
by others.

4. Coordinate the placement of photo sensors for daylighting controls with windows, skylights,
and luminaires to achieve optimum operation. Coordinate placement with ductwork,
piping, equipment, or other potential obstructions to light level measurement installed
under other sections or by others.

5.  Notify Architect of any conflicts or deviations from the contract documents to obtain
direction prior to proceeding with work.

Sequencing:
1. Do not install lighting control devices until final surface finishes and painting are complete.

1.05 SUBMITTALS

A.
B.

C.

G.

See Section 01 30 00 - Administrative Requirements, for submittal procedures.

Product Data: Include ratings, configurations, standard wiring diagrams, dimensions, colors,
service condition requirements, and installed features.

Shop Drawings:

1. Occupancy Sensors: Provide lighting plan indicating location, model number, and
orientation of each occupancy sensor and associated system component.

2. Daylighting Controls: Provide lighting plan indicating location, model number, and
orientation of each photo sensor and associated system component.

Field Quality Control Reports.

Manufacturer's Installation Instructions: Include application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

Operation and Maintenance Data: Include detailed information on device programming and
setup.

Project Record Documents: Record actual installed locations and settings for lighting control
devices.

1.06 QUALITY ASSURANCE

A.
B.

C.

D.

Conform to requirements of NFPA 70.

Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND PROTECTION

A

Store products in a clean, dry space in original manufacturer's packaging in accordance with
manufacturer's written instructions until ready for installation.

1.08 FIELD CONDITIONS

A

Maintain field conditions within manufacturer's required service conditions during and after
installation.
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1.09 WARRANTY
A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.
B. Provide five year manufacturer warranty for all occupancy sensors.

C. Provide two year manufacturer warranty for all daylighting controls.
PART 2 PRODUCTS
2.01 ALL LIGHTING CONTROL DEVICES

A. Provide products listed and classified by Underwriters Laboratories Inc. as suitable for the
purpose specified and indicated.

B. Unless specifically indicated to be excluded, provide all required conduit, wiring, connectors,
hardware, components, accessories, etc. as required for a complete operating system.

C. Products for Switching of Electronic Fluorescent Ballasts: Tested and rated to be suitable for
peak inrush currents specified in NEMA 410.

2.02 OCCUPANCY SENSORS
A. Manufacturers:

ok wN =

Hubbell Building Automation, Inc: www.hubbellautomation.com

Lutron Electronics Company, Inc: www.lutron.com/#sle.

Sensor Switch Inc: www.sensorswitch.com/#sle.

WattStopper: www.wattstopper.com/#sle.

Substitutions: See Section 01 60 00 - Product Requirements.

Source Limitations: Furnish products produced by a single manufacturer and obtained
from a single supplier.

B. All Occupancy Sensors:

1.

®© N

10.

Description: Factory-assembled commercial specification grade devices for indoor use
capable of sensing both major motion, such as walking, and minor motion, such as small
desktop level movements, according to published coverage areas, for automatic control of
load indicated.

Sensor Technology:

a. Passive Infrared/Ultrasonic Dual Technology Occupancy Sensors: Designed to
detect occupancy using a combination of both passive infrared and ultrasonic
technologies.

Provide LED to visually indicate motion detection with separate color LEDs for each sensor

type in dual technology units.

Operation: Unless otherwise indicated, occupancy sensor to turn load on when occupant

presence is detected and to turn load off when no occupant presence is detected during an

adjustable turn-off delay time interval.

Dual Technology Occupancy Sensors: Field configurable turn-on and hold-on activation

with settings for activation by either or both sensing technologies.

Turn-Off Delay: Field adjustable, with time delay settings up to 30 minutes.

Sensitivity: Field adjustable.

Adaptive Technology: Field selectable; capable of self-adjusting sensitivity and time delay

according to conditions.

Compatibility (Non-Dimming Sensors): Suitable for controlling incandescent lighting,

low-voltage lighting with electronic and magnetic transformers, fluorescent lighting with

electronic and magnetic ballasts, and fractional motor loads, with no minimum load
requirements.

Load Rating for Line Voltage Occupancy Sensors: As required to control the load

indicated on drawings.

C. Wall Switch Occupancy Sensors:
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1. All Wall Switch Occupancy Sensors:

a. Description: Occupancy sensors designed for installation in standard wall box at
standard wall switch mounting height with a field of view of 180 degrees, integrated
manual control capability, and no leakage current to load in off mode.

b. Operation: Field selectable to operate either as occupancy sensor (automatic on/off)
or as vacancy sensor (manual-on/automatic off).

c. Manual-Off Override Control: When used to turn off load while in automatic-on mode,
unit to revert back to automatic mode after no occupant presence is detected during
the delayed-off time interval.

2.  Passive Infrared/Ultrasonic Dual Technology Wall Switch Occupancy Sensors: Capable of
detecting motion within an area of 900 square feet.

a. Products:

1)  Hubbell Building Automation.

2) Watt Stopper.

3) Sensor switch.

4) Substitutions: See Section 01 60 00 - Product Requirements.

D. Wall Dimmer Occupancy Sensors:
1.  General Requirements:

a. Description: Occupancy sensors designed for installation in standard wall box at
standard wall switch mounting height with a field of view of 180 degrees, integrated
dimming control capability , and no leakage current to load in off mode.

b. Manual-Off Override Control Capability: When used to turn off load while in
automatic-on mode, unit to revert back to automatic mode after no occupant presence
is detected during the delayed-off time interval.

c. Dimmer: Solid-state with continuous full-range even control following square law
dimming curve, integral radio frequency interference filtering, power failure preset
memory, air gap switch accessible without removing wall plate, and listed as
complying with UL 1472; type and rating suitable for load controlled.

d. Provide field adjustable dimming preset for occupied state.

E. Ceiling Mounted Occupancy Sensors:
1. All Ceiling Mounted Occupancy Sensors:
a. Description: Low profile occupancy sensors designed for ceiling installation.
b. Unless otherwise indicated or required to control the load indicated on drawings,
provide low voltage units, for use with separate compatible accessory power packs.
c. Provide field selectable setting for disabling LED motion detector visual indicator.
d. Occupancy sensor to be field selectable as either manual-on/automatic-off or
automatic on/off.
e. Finish: White unless otherwise indicated.
2. Passive Infrared/Ultrasonic Dual Technology Ceiling Mounted Occupancy Sensors:
a. Standard Range Sensors: Capable of detecting motion within an area of 2000 sqft at
a mounting height of 9 feet, with a field of view of 360 degrees.
1)  Products:
(a) Hubbell Building Automation.
(b) Sensor Switch.
(c) Watt Stopper.
(d) Substitutions: See Section 01 60 00 - Product Requirements.

F. Power Packs for Low Voltage Occupancy Sensors:
1.  Description: Plenum rated, self-contained low voltage class 2 transformer and relay
compatible with specified low voltage occupancy sensors for switching of line voltage
loads.
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Provide quantity and configuration of power and slave packs with all associated wiring and
accessories as required to control the load indicated on drawings.

Input Supply Voltage: Dual rated for 120/277 V ac.

Load Rating:

a. Incandescent Load: Not less than 15 A.

b. Fluorescent Load: Not less than 20 A.

c. Motor Load: Not less than 1 HP.

2.03 TIME SWITCHES
A. Manufacturers:

abrwbd=

Intermatic, Inc: www.intermatic.com/#sle.

Paragon, a brand of Invensys Controls: www.invensyscontrols.com.

Tork, a division of NSI Industries LLC: www.tork.com/#sle.

Substitutions: See Section 01 60 00 - Product Requirements.

Source Limitations: Furnish products produced by a single manufacturer and obtained
from a single supplier.

B. Digital Electronic Time Switches:

1.

2.
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© N

10.

Description: Factory-assembled solid state programmable controller with LCD display,

listed and labeled as complying with UL 916 or UL 917.

Program Capability:

a. Astronomic Time Switches: Single channel, capable of different schedule for each
day of the week with additional holiday schedule available to override normal schedule
for selected days and field-configurable astronomic feature to automatically adjust for
seasonal changes in sunrise and sunset times.

Schedule Capacity: Not less than 16 programmable on/off operations.

Provide automatic daylight savings time and leap year compensation.

Provide power outage backup to retain programming and maintain clock.

Manual override: Capable of overriding current schedule both permanently and

temporarily until next scheduled event.

Provide remote photocell input with light level adjustment.

Input Supply Voltage: As indicated on the drawings.

Output Switch Contact Ratings:

a. Resistive Load: Not less than 30 A at 120-277 V ac.

b. Tungsten Load: Notlessthan5 A at 120 V ac.

c. Inductive Load: Not less than 30 A at 120-277 V ac.

d. BallastLoad: Not less than 20 A at 120 V ac or 6 A at 277 V ac.

e. Motor Load: Not less than 1 HP at 120 V ac or 2 HP at 240 V ac.

Provide lockable enclosure; environmental type per NEMA 250 as specified for the

following installation locations:

a. Indoor clean, dry locations: Type 1.

C. Electromechanical Time Switches:

1.

Description: Factory-assembled controller with motor-operated timing dial mechanism and

adjustable trippers for setting on/off operations, listed and labeled as complying with UL

917.

Program Capability:

a. 24-Hour Time Switches: With same schedule for each day of the week and
skip-a-day feature to omit selected days.

Schedule Capacity:

a. 24-Hour Time Switches: Accommodating not less than 12 pairs of selected on/off
operations per day.
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Manual override: Capable of overriding current schedule both permanently and
temporarily until next scheduled event.

Input Supply Voltage: As indicated on the drawings.

Output Switch Configuration: As required to control the load indicated on drawings.
Output Switch Configuration: SPST dry unpowered maintained contacts.

Output Switch Contact Ratings: As required to control the load indicated on drawings.
Output Switch Contact Ratings:

a. Resistive Load: Not less than 40 A at 120-277 V ac.

b. Tungsten Load: Not less than 40 A at 120 V ac.

¢. Inductive Load: Not less than 20 A at 120-277 V ac.

d. Motor Load: Notless than 1 HP at 120 V ac or 2 HP at 240 V ac.

Provide lockable enclosure; environmental type per NEMA 250 as specified for the
following installation locations:

2.04 IN-WALL INTERVAL TIMERS
A. Manufacturers:

g0~

Intermatic, Inc: www.intermatic.com/#sle.

Paragon, a brand of Invensys Controls: www.invensyscontrols.com.

Tork, a division of NSI Industries LLC: www.tork.com/#sle.

Substitutions: See Section 01 60 00 - Product Requirements.

Source Limitations: Furnish products produced by a single manufacturer and obtained
from a single supplier.

B. Digital Electronic In-Wall Interval Timers:

1.

N

Description: Factory-assembled solid state programmable controller with LCD display,
suitable for mounting in standard wall box, and listed and labeled as complying with UL
916 or UL 917.

Program Capability: Designed to turn load off at end of preset time interval.

Time Interval: Field selectable range of presets available up to 12 hours.

Provide field selectable audible and visual indication to warn that end of interval operation
is about to turn off load.

Provide power outage backup to retain programming and maintain clock.

Manual override: Capable of both turning load off and resetting timer to original preset
time interval.

Switch Configuration: Suitable for use in either SPST or 3-way application.

Contact Ratings:

a. Resistive Load: Not less than 20 A at 120-277 V ac.

b. Tungsten Load: Not less than 15 A at 120 V ac.

c. Ballast Load: Not less than 16 A at 120-277 V ac.

d. Motor Load: Not less than 1 HP at 120 V ac or 2 HP at 240 V ac.

C. Spring Wound In-Wall Interval Timers:

1.

NoOaRrWN

Description: Factory-assembled controller with mechanical spring wound timing
mechanism requiring no electricity to operate; suitable for mounting in standard wall box;
rotary control operator with matching wall plate factory marked with time interval units;
listed and labeled as complying with UL 916 or UL 917.

Program Capability: Designed to turn load off at end of preset time interval.

Time Interval: User selectable from zero up to 15 minutes.

Manual override: Provide hold feature to disable timer for constant on operation.
Switch Configuration: SPST.

Contact Ratings: As required to control the load indicated on drawings.

Contact Ratings:

a. Resistive Load: Not less than 20 A at 120V acor 10 A at 277 V ac.

LIGHTING CONTROL DEVICES 260923-6
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b. Inductive Load: Not less than 20 A at 120V ac or 10 A at 277 V ac.
c. Tungsten Load: Notless than7 A at 120 V ac.
d. Motor Load: Not less than 1 HP at 120 V ac or 2 HP at 250 V ac.

2.05 OUTDOOR PHOTO CONTROLS

A

Manufacturers:

1. Intermatic, Inc: www.intermatic.com/#sle.

2. Paragon, a brand of Invensys Controls: www.invensyscontrols.com.
3. Tork, a division of NSI Industries LLC: www.tork.com/#sle.

4. Substitutions: See Section 01 60 00 - Product Requirements.

Stem-Mounted Outdoor Photo Controls:

1.  Description: Direct-wired photo control unit with threaded conduit mounting stem and
field-adjustable swivel base, listed and labeled as complying with UL 773A.

Housing: Weatherproof, impact resistant polycarbonate.

Photo Sensor: Cadmium sulfide.

Provide external sliding shield for field adjustment of light level activation.

Light Level Activation: 1 to 5 footcandles turn-on and 3 to 1 turn-off to turn-on ratio with
delayed turn-off.

Voltage: As required to control the load indicated on the drawings.

Failure Mode: Fails to the on position.

Load Rating: As required to control the load indicated on the drawings.

Provide accessory wall-mounting bracket where indicated or as required to complete
installation.

arwd

© o~

2.06 DAYLIGHTING CONTROLS

A

Manufacturers:

Hubbell Building Automation, Inc: www.hubbellautomation.com/#sle.

Sensor Switch Inc: www.sensorswitch.com/#sle.

WattStopper: www.wattstopper.com/#sle.

Substitutions: See Section 01 60 00 - Product Requirements.

Source Limitations: Furnish products produced by a single manufacturer and obtained
from a single supplier.

agrOND=

System Description: Control system consisting of photo sensors and compatible control
modules and power packs, contactors, or relays as required for automatic control of load
indicated according to available natural light; capable of integrating with occupancy sensors and
manual override controls.

Daylighting Control Photo Sensors: Low voltage class 2 photo sensor units with output signal
proportional to the measured light level and provision for zero or offset based signal.
1. Sensor Type: Filtered silicon photo diode.
2. Sensor Range:
a. Indoor Photo Sensors: 5 to 100 footcandles.
3. Finish: White unless otherwise indicated.
4. Where wired sensors are indicated, wireless sensors are acceptable provided that all
components and wiring modifications necessary for proper operation are included.
5.  Wireless Daylighting Control Photo Sensors:
a. RF Range: 30 feet through typical construction materials.
b. Electromagnetic Interference/Radio Frequency Interference (EMI/RFI) Limits: Comply
with FCC requirements of CFR, Title 47, Part 15, for Class B application.
c. Power: Battery-operated with minimum ten-year battery life.

Dimming Photo Sensors: Photo sensor units with integral controller compatible with specified
dimming ballasts, for direct continuous dimming of up to 50 ballasts.

LIGHTING CONTROL DEVICES 260923-7


http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20916

NEW CAESAR RODNEY ELEMENTARY SCHOOL 2017073.00

E. Daylighting Control Switching Modules for Low Voltage Sensors: Low voltage class 2 control
unit compatible with specified photo sensors, for switching of compatible power packs,
contactors, or relays in response to changes in measured light levels according to selected
settings.

1.  Operation: Unless otherwise indicated, load to be turned on when light level is below
selected low set point and load to be turned off when light level is above selected high set
point, with a no switching dead band between set points to prevent unwanted cycling.

2. Input Delay: To prevent unwanted cycling due to intermittent light level fluctuations.

3.  Control Capability:

a. Multi-Zone Switching Modules: Capable of controlling up to three separately
programmable channels.

F. Daylighting Control Switching Modules for Wireless Sensors:

1. Description: Plenum rated, self-contained relay compatible with specified wireless photo
sensors for switching of line voltage loads in response to changes in measured light levels
according to selected settings.

2.  Operation: Unless otherwise indicated, load to be turned on when light level is below
selected low set point and load to be turned off when light level is above selected high set
point, with a no switching dead band between set points to prevent unwanted cycling.
Input Delay: To prevent unwanted cycling due to intermittent light level fluctuations.
Control Capability: Capable of controlling one programmable channel.

Input Supply Voltage: Dual rated for 120/277 V ac.

Load Rating:

a. General Purpose Load: Not less than 16 A.

b. Motor Load: Not less than 1/2 HP (120V) and 1.5 HP (277V).

G. Daylighting Control Dimming Modules for Low Voltage Sensors: Low voltage class 2 control
unit compatible with specified photo sensors and with specified dimming ballasts, for both
continuous dimming of compatible dimming ballasts and switching of compatible power packs,
contactors, or relays in response to changes in measured light levels according to selected
settings.

1. Operation: Unless otherwise indicated, specified load to be continuously brightened as not
enough daylight becomes available and continuously dimmed as enough daylight becomes
available.

2. Load to be turned off when available daylight is sufficient to fully dim the load, after the
selected time delay.

3.  Control Capability: Capable of controlling up to three separately programmable channels,
with up to 50 ballasts per channel.

4. Dimming and Fade Rates: Adjustable from 5 to 60 seconds.

5. Cut-Off Delay: Selectable and adjustable from 0 to 20 minutes.

H. Power Packs for Low Voltage Daylighting Control Modules:

1. Description: Plenum rated, self-contained low voltage class 2 transformer and relay
compatible with specified low voltage daylighting control modules for switching of line
voltage loads. Provide quantity and configuration of power and slave packs with all
associated wiring and accessories as required to control the load indicated on drawings.

2. Input Supply Voltage: Dual rated for 120/277 V ac.

3. Load Ratings: As required to control the load indicated on drawings.

I.  Accessories:
1.  Where indicated, provide compatible accessory wall switches for manual override control.
2. Where indicated, provide compatible accessory wireless controls for manual override
control.
a. Products:

ook w
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1)  Hubbell Biuilding Automaiton.
2) Sensor Switch.
3) Substitutions: See Section 01 60 00 - Product Requirements.

PART 3 EXECUTION
3.01 EXAMINATION

A.
B.

C.

F.

G.

Verify that field measurements are as shown on the drawings.

Verify that outlet boxes are installed in proper locations and at proper mounting heights and are
properly sized to accommodate devices and conductors in accordance with NFPA 70.

Verify that openings for outlet boxes are neatly cut and will be completely covered by devices or
wall plates.

Verify that final surface finishes are complete, including painting.

Verify that branch circuit wiring installation is completed, tested, and ready for connection to
lighting control devices.

Verify that the service voltage and ratings of lighting control devices are appropriate for the
service voltage and load requirements at the location to be installed.

Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION

A.
B.

Provide extension rings to bring outlet boxes flush with finished surface.
Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.03 INSTALLATION

A

o

Perform work in a neat and workmanlike manner in accordance with NECA 1 and, where
applicable, NECA 130, including mounting heights specified in those standards unless
otherwise indicated.

Coordinate locations of outlet boxes provided under Section 26 05 37 as required for installation
of lighting control devices provided under this section.
1. Mounting Heights: Unless otherwise indicated, as follows:
a. Wall Switch Occupancy Sensors: 48 inches above finished floor.
b. In-Wall Time Switches: 48 inches above finished floor.
c. In-Wall Interval Timers: 48 inches above finished floor.
2. Orient outlet boxes for vertical installation of lighting control devices unless otherwise
indicated.
3. Locate wall switch occupancy sensors on strike side of door with edge of wall plate 3
inches from edge of door frame. Where locations are indicated otherwise, notify Architect
to obtain direction prior to proceeding with work.

Install lighting control devices in accordance with manufacturer's instructions.

Unless otherwise indicated, connect lighting control device grounding terminal or conductor to
branch circuit equipment grounding conductor and to outlet box with bonding jumper.

Install lighting control devices plumb and level, and held securely in place.

Where required and not furnished with lighting control device, provide wall plate in accordance
with Section 26 27 26.

Provide required supports in accordance with Section 26 05 29.

Where applicable, install lighting control devices and associated wall plates to fit completely
flush to mounting surface with no gaps and rough opening completely covered without strain on
wall plate. Repair or reinstall improperly installed outlet boxes or improperly sized rough
openings. Do not use oversized wall plates in lieu of meeting this requirement.

LIGHTING CONTROL DEVICES 260923-9
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0.

Identify lighting control devices in accordance with Section 26 05 53.

Occupancy Sensor Locations:

1. Location Adjustments: Do not make adjustments to locations without obtaining approval
from the Architect.

2.  Locate ultrasonic and dual technology passive infrared/ultrasonic occupancy sensors a
minimum of 4 feet from air supply ducts or other sources of heavy air flow and as per
manufacturer's recommendations, in order to minimize false triggers.

Outdoor Photo Control Locations:

1. Where possible, locate outdoor photo controls with photo sensor facing north. If north
facing photo sensor is not possible, install with photo sensor facing east, west, or down.

2.  Locate outdoor photo controls so that photo sensors do not face artificial light sources,
including light sources controlled by the photo control itself.

Install outdoor photo controls so that connections are weatherproof. Do not install photo controls
with conduit stem facing up in order to prevent infiltration of water into the photo control.

Daylighting Control Photo Sensor Locations:

1. Location Adjustments: Do not make adjustments to locations without obtaining approval
from the Architect.

2. Unless otherwise indicated, locate photo sensors for closed loop systems to accurately
measure the light level controlled at the designated task location, while minimizing the
measured amount of direct light from natural or artificial sources such as windows or
pendant luminaires.

3. Unless otherwise indicated, locate photo sensors for open loop systems to accurately
measure the level of daylight coming into the space, while minimizing the measured
amount of lighting from artificial sources.

Lamp Burn-In: Operate lamps at full output for minimum of 100 hours or prescribed period per
manufacturer's recommendations prior to use with any dimming controls. Replace lamps that
fail prematurely due to improper lamp burn-in.

Unless otherwise indicated, install power packs for lighting control devices above accessible
ceiling or above access panel in inaccessible ceiling near the sensor location.

3.04 FIELD QUALITY CONTROL

A
B.
C.

D.
E.
F.

G.

See Section 01 40 00 - Quality Requirements, for additional requirements.
Inspect each lighting control device for damage and defects.

Test occupancy sensors to verify proper operation, including time delays and ambient light
thresholds where applicable. Verify optimal coverage for entire room or area. Record test
results in written report to be included with submittals.

Test time switches to verify proper operation.
Test outdoor photo controls to verify proper operation, including time delays where applicable.

Test daylighting controls to verify proper operation, including light level measurements and time
delays where applicable. Record test results in written report to be included with submittals.

Correct wiring deficiencies and replace damaged or defective lighting control devices.

3.05 ADJUSTING

A.
B.

Adjust devices and wall plates to be flush and level.

Adjust occupancy sensor settings to minimize undesired activations while optimizing energy
savings, and to achieve desired function as indicated or as directed by Architect.

LIGHTING CONTROL DEVICES 2609 23-10
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C. Where indicated or as directed by Architect, install factory masking material or adjust integral
blinders on passive infrared (PIR) and dual technology occupancy sensor lenses to block
undesired motion detection.

D. Adjust time switch settings to achieve desired operation schedule as indicated or as directed by
Architect. Record settings in written report to be included with submittals.

E. Adjust external sliding shields on outdoor photo controls under optimum lighting conditions to
achieve desired turn-on and turn-off activation as indicated or as directed by Architect.

F. Adjust daylighting controls under optimum lighting conditions after all room finishes, furniture,
and window treatments have been installed to achieve desired operation as indicated or as
directed by Architect. Record settings in written report to be included with submittals. Readjust
controls calibrated prior to installation of final room finishes, furniture, and window treatments
that do not function properly as determined by Architect.

3.06 CLEANING

A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match
original factory finish.

3.07 COMMISSIONING
A. See Section 01 91 13 for commissioning requirements.
3.08 CLOSEOUT ACTIVITIES
A. See Section 01 78 00 - Closeout Submittals, for closeout submittals.
B. See Section 01 79 00 - Demonstration and Training, for additional requirements.

C. Demonstration: Demonstrate proper operation of lighting control devices to Architect, and
correct deficiencies or make adjustments as directed.

END OF SECTION
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SECTION 26 22 00
LOW-VOLTAGE TRANSFORMERS

PART 1 GENERAL
1.01 SECTION INCLUDES

A.
B.

General purpose transformers.
K-factor transformers rated for nonlinear loads.

1.02 RELATED REQUIREMENTS

A.
B.
C.
D

E.
F.

Section 03 30 00 - Cast-in-Place Concrete: Concrete equipment pads.
Section 26 05 26 - Grounding and Bonding for Electrical Systems.
Section 26 05 34 - Conduit: Flexible conduit connections.

Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

Section 26 05 34 - Conduit: Flexible conduit connections.
Section 26 24 16 - Panelboards.

1.03 REFERENCE STANDARDS

A

w

Mmoo

AT IO

L.

10 CFR 431, Subpart K - Energy Efficiency Program for Certain Commercial and Industrial
Equipment - Distribution Transformers.

IEEE C57.94 - IEEE Recommended Practice for Installation, Application, Operation, and
Maintenance of Dry-Type Distribution and Power Transformers.

IEEE C57.96 - Guide for Loading Dry-Type Distribution and Power Transformers.
NECA 1 - Standard for Good Workmanship in Electrical Construction.
NECA 409 - Standard for Installing and Maintaining Dry-Type Transformers.

NEMA ST 1 - Specialty Transformers (Except General Purpose Type); National Electrical
Manufacturers Association.

NEMA ST 20 - Dry-Type Transformers for General Applications.

NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).

NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems.
NFPA 70 - National Electrical Code.

UL 506 - Standard for Specialty Transformers.

UL 1561 - Standard for Dry-Type General Purpose and Power Transformers.

1.04 ADMINISTRATIVE REQUIREMENTS

A

B.
C.

Coordination: Coordinate the work with placement of support framing and anchors required for
mounting of transformers.

NEMA TR-1/ANSI 57.12.51 and 57.12.50

Federal Register - US department of Energy, Office of Energy Efficiency and Renewable
Energy, 10 CFR Part 30, July 29, 2004. Energy Conservation Program for Commercial and
Industrial Equipment, Energy Conservaiton Standards for Distribution Transformers, Proposed
Rule.

ANSI/ASHRAE/IESNA 90.1 - Energy Efficient Design on New Buildings Except Low- Rise
Residential Buildings.
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1.  Transformer selection based on optimizing the combination of no-load, part-load, and
full-load losses without compromising operational and reliability requirements for the
building.

ANSI/NEMA TP-1 - Guide for Determining Energy Efficiency for Distribution Transformers.

1. For Reference only. US DOE deos not consider NEMA TP-1 efficiency levels to reflect low
life cycle cost.

ANSI/NEMA TP-2 - Standard Test Method for Measuring Energy Consumption of Distribution
Transformers.

IEEE C57.110-1998 - IEEE Recommended Practice for establishing transformer capability

when feeding nonsinusoidal load currents.

1. Transformers losses increase in proportion to the mix of electronic equipment in the
overall load fed from transformer.

1.05 SUBMITTALS

A.
B.

1.06 QU

E.

See Section 01 30 00 - Administrative Requirements, for submittal procedures.

Product Data: Include voltage, kVA, impedance, tap configurations, insulation system class and
rated temperature rise, efficiency, sound level, enclosure ratings, outline and support point
dimensions, weight, required clearances, service condition requirements, and installed features.
Provide linear load efficiency data at 25 %, 35%, 50 %, 75 % , and 100 % full load.

1. Vibration Isolators: Include attachment method and rated load and deflection.

Shop Drawings: Provide dimensioned plan and elevation views of transformers and adjacent
equipment with all required clearances indicated.

Product Data: Provide outline and support point dimensions of enclosures and accessories,
unit weight, voltage, kVA, and impedance ratings and characteristics, tap configurations,
insulation system type, core and coil material and rated temperature rise.

Test Reports: Indicate loss data, efficiency at 0, 25, 50, 75 and 100 percent rated load, and
sound level.

Manufacturer's Installation Instructions: Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

Maintenance Data: Include recommended maintenance procedures and intervals.
Project Record Documents: Record actual locations of transformers.

ALITY ASSURANCE

Conform to requirements of NFPA 70.

Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

Products: Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose
specified and indicated.

1.07 DELIVERY, STORAGE, AND HANDLING

A

Store in a clean, dry space. Maintain factory wrapping or provide an additional heavy canvas or
heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

LOW-VOLTAGE TRANSFORMERS 262200-2
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B.

Handle in accordance with manufacturer's written instructions. Lift only with lugs provided for
the purpose. Handle carefully to avoid damage to transformer internal components, enclosure,
and finish.

1.08 FIELD CONDITIONS

A

B.

Ambient Temperature: Do not exceed the following maximum temperatures during and after
installation of transformers.

1.  Greater than 10 kVA: 104 degrees F maximum.

2. Lessthan 10 kVA: 77 degrees F maximum.

Ambient Temperature: Do not exceed 86 degrees F average or 104 degrees F maximum
measured during any 24 hour period during and after installation of transformers.

1.09 WARRANTY

A

See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A

mmoow

Schneider Electric; Square D Products; Premium 30 energy efficient:
www.schneider-electric.us/#sle.

Eaton Electrical/Cutler-Hammer: www.eatonelectrical.com.
GE Industrial: www.geindustrial.com.

Powersmiths International Corp.

Substitutions: See Section 01 60 00 - Product Requirements.

Source Limitations: Furnish transformers produced by the same manufacturer as the other
electrical distribution equipment used for this project and obtained from a single supplier.

2.02 ALL TRANSFORMERS

A

Description: High performance,energy efficient, copper wound transformer with 30 % less loses
than NEMA TP_1 . Factory-assembled, dry type transformers for 60 Hz operation designed and
manufactured in accordance with NEMA ST 20 and listed and labeled by Underwriters
Laboratories Inc. as suitable for the purpose specified and indicated.

Unless noted otherwise, transformer ratings indicated are for continuous loading according to
IEEE C57.96 under the following service conditions:
1. Altitude: Less than 3,300 feet.
2. Ambient Temperature:
a. Greater than 10 kVA: Not exceeding 104 degrees F.
b. Less than 10 kVA: Not exceeding 77 degrees F.
3.  Ambient Temperature: Not exceeding 86 degrees F average or 104 degrees F maximum
measured during any 24 hour period.

Core: High grade, non-aging silicon steel with high magnetic permeability and low hysteresis
and eddy current losses. Keep magnetic flux densities substantially below saturation point, even
at 10 percent primary overvoltage. Tightly clamp core laminations to prevent plate movement
and maintain consistent pressure throughout core length.

Impregnate core and coil assembly with non-hydroscopic thermo-setting varnish to effectively
seal out moisture and other contaminants.

Basic Impulse Level: 10 kV for transformer up to 300 kva , 30 kv for transformer 300 kva and
up.

Ground core and coil assembly to enclosure by means of a visible flexible copper grounding
strap.

LOW-VOLTAGE TRANSFORMERS 262200-3
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G.
H.

Isolate core and coil from enclosure using vibration-absorbing mounts.

Nameplate: Include transformer connection data, ratings, wiring diagrams, and overload
capacity based on rated winding temperature rise.

2.03 GENERAL PURPOSE TRANSFORMERS

A

O w

Description: Self-cooled, two winding transformers listed and labeled as complying with UL 506
or UL 1561; ratings as indicated on the drawings.

Primary Voltage: 480 volts delta, 3 phase.
Secondary Voltage: 208Y/120 volts, 3 phase 4 wire.

Insulation System and Allowable Average Winding Temperature Rise:
1. 15 kVA and Larger: Class 220 degrees C insulation system with 115 degrees C average
winding temperature rise.

Coil Conductors: Continuous copper windings with terminations brazed or welded.

Winding Taps:

1. Lessthan 3 kVA: None.

2. 3 kVA through 15 kVA: Two 5 percent full capacity primary taps below rated voltage.

3. 15 kVA through 300 kVA: Two 2.5 percent full capacity primary taps above and four 2.5
percent full capacity primary taps below rated voltage.

4. 500 kVA and Larger: Two 2.5 percent full capacity primary taps above and two 2.5 percent
full capacity primary taps below rated voltage.

Energy Efficiency: DOE 2016 energy efficiency levels.
Sound Levels: Low sound levels at least 5 db less than NEMA ST 20 standard sound levels.

Mounting Provisions:

1. Less than 15 kVA: Suitable for wall mounting.

2. 15 kVA through 75 kVA: Suitable for wall, floor, or trapeze mounting.
3. Larger than 75 kVA: Suitable for floor mounting.

Transformer Enclosure: Comply with NEMA ST 20.
1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the
following installation locations:
a. Indoor clean, dry locations: Type 2.
2. Construction: Heavy gage steel.
a. Lessthan 15 kVA: Totally enclosed, non-ventilated.
b. 15 kVA and Larger: Ventilated.
3. Finish: Manufacturer's standard grey, suitable for outdoor installations.
4. Provide lifting eyes or brackets.

Accessories:
1.  Lug Kits: Sized as required for termination of conductors as indicated on the drawings.

Primary Voltage: 480 volts, 3 phase.
Secondary Voltage: 208Y/120 volts, 3 phase.

Insulation system and average winding temperature rise for rated kVA as follows:
1.  1-15kVA: Class 185 with 115 degrees C rise, in a 40 C ambient setting.
2. 16-500 kVA: Class 220 with 115 degrees C rise, in a 40 C ambient setting.

Case Temperature: Do not exceed 35 degrees C rise above ambient at warmest point at full

load.

Winding Taps:

1.  Transformers Less than 15 kVA: Two 5 percent below rated voltage, full capacity taps on
primary winding.

LOW-VOLTAGE TRANSFORMERS 262200-4
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<

X.
Y.

2. Transformers 15 kVA and Larger: Two 2-1/2% full capacity taps above and below normal
primary voltage.

Energy Standard
1.  Efficiency at 50% load is at least 0.9% higher than NEMA TP-1 for transformers up to 750
KVA.

Basic Impulse Level: 30kV for transformers 300 kVA and larger.
Basic Impulse Level: 10 kV

Ground core and coil assembly to enclosure by means of a visible flexible copper grounding
strap.

Mounting:

1. 1-15 kVA: Suitable for wall mounting.

2. 16-75 kVA: Suitable for wall mounting.

3. Larger than 75 kVA: Suitable for floor mounting.

Coil Conductors: Continuous copper windings with terminations brazed or welded.

Transformer Enclosure: NEMA ST 20.

1. Type1.

2. Ventilated.

3. Provide lifting eyes or brackets.

4. All terminals, including those for changing taps, must be readily accessible by removing
front cover plates.

Isolate core and coil from enclosure using vibration-absorbing mounts.

Nameplate: Include transformer connection data and overload capacity based on rated
allowable temperature rise.

2.04 K-FACTOR TRANSFORMERS RATED FOR NONLINEAR LOADS

A

moow

m

Description: Self-cooled, two winding transformers listed and labeled as complying with UL
1561, and designed to supply nonlinear loads to the degree designated by the UL defined
K-factor; ratings as indicated on the drawings.

Primary Voltage: 480 volts delta, 3 phase.
Secondary Voltage: 208Y/120 volts, 3 phase.
K-factor Rating: K-4, or higher.

Insulation System and Allowable Average Winding Temperature Rise: Class 220 degrees C
insulation system with 115 degrees C average winding temperature rise.

Coil Conductors: Continuous copper windings with terminations brazed or welded. Individually
insulate secondary conductors and arrange to minimize hysteresis and eddy current losses at
harmonic frequencies. Size secondary neutral conductor at twice the secondary phase
conductor ampacity.

Winding Taps: Two 2.5 percent full capacity primary taps above and four 2.5 percent full
capacity primary taps below rated voltage.

Neutral Bus: Sized to accommodate twice the rated secondary current.
Energy Efficiency: Comply with DOE 2016 requirements.
Sound Levels: Low sound levels at least 5 db less than NEMA ST 20 standard sound levels.

Mounting Provisions:
1. Upto 75 kVA: Suitable for wall, floor, or trapeze mounting.
2. Larger than 75 kVA: Suitable for floor mounting.

LOW-VOLTAGE TRANSFORMERS 262200-5
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L. Electrostatic Shield: Provide grounded copper electrostatic shield between primary and
secondary windings to attenuate electrical noise.

M. Transformer Enclosure: Comply with NEMA ST 20.
1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the
following installation locations:
a. Indoor clean, dry locations: Type 2.
2.  Construction: Steel, ventilated.
3.  Finish: Manufacturer's standard grey, suitable for outdoor installations.
4. Provide lifting eyes or brackets.

N. Accessories:
1. Mounting Brackets: Provide manufacturer's standard brackets.
2. LugKits: Sized as required for termination of conductors as indicated on the drawings.
2.05 SHIELDED TRANSFORMERS

A. Description: Self-cooled, two winding, shielded isolation transformers listed and labeled as
complying with UL 506 or UL 1561; ratings as indicated on the drawings.

Primary Voltage: 480 volts delta, 3 phase.
Secondary Voltage: 208Y/120 volts, 3 phase.

D. Insulation System and Allowable Average Winding Temperature Rise:
1. Lessthan 15 kVA: Class 180 degrees C insulation system with 115 degrees C average
winding temperature rise.
2.  15kVA and Larger: Class 220 degrees C insulation system with 150 degrees C average
winding temperature rise.

O w

E. Coil Conductors: Continuous copper windings with terminations brazed or welded.

Winding Taps:
1. 15 kVA through 300 kVA: Two 2.5 percent full capacity primary taps above and four 2.5
percent full capacity primary taps below rated voltage.

Energy Efficiency: Comply with DOE 2016 requirements.
Sound Levels: Low sound levels at least 5 db less than NEMA ST 20 standard sound levels.
Winding Shield: Electrostatic, with separate insulated grounding connection.

Mounting Provisions:

1. Less than 15 kVA: Suitable for wall mounting.

2. 15 kVA through 75 kVA: Suitable for wall, floor, or trapeze mounting.
3. Larger than 75 kVA: Suitable for floor mounting.

K. Transformer Enclosure: Comply with NEMA ST 20.

1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the
following installation locations:

2. Construction: Steel.
a. Lessthan 15 kVA: Totally enclosed, non-ventilated.
b. 15 kVA and Larger: Ventilated.

3. Finish: Manufacturer's standard grey, suitable for outdoor installations.

4.  Provide lifting eyes or brackets.

2.06 SOURCE QUALITY CONTROL
A. Factory test transformers according to NEMA ST 20.
B. Production test each unit according to NEMA ST 20.

S 0

LOW-VOLTAGE TRANSFORMERS 262200-6


http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201561
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201561
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201561
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201561
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201561
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201561
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201561
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201561
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201561
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201561
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201561
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201561
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201561
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201561
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201561
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201561
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201561
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201561
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201561
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201561
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201561
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201561
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201561
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201561
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201561
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201561
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201561
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201561
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201561
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201561
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201561
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201561
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201561
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201561
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201561
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201561
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201561
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201561
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201561
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201561
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201561
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201561
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201561
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201561
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201561
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201561
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201561

NEW CAESAR RODNEY ELEMENTARY SCHOOL 2017073.00

PART 3 EXECUTION
3.01 EXAMINATION

A.
B.

C.

D.

Verify that field measurements are as shown on the drawings.

Verify that suitable support frames and anchors are installed where required and that mounting
surfaces are ready to receive transformers.

Perform pre-installation tests and inspections on transformers per manufacturer's instructions
and as specified in NECA 409. Correct deficiencies prior to installation.

Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A

B.
C.
D

m

m

A

ozzr

Q.
R.

Perform work in a neat and workmanlike manner in accordance with NECA 1.
Install transformers in accordance with manufacturer's instructions.
Install transformers in accordance with NECA 409 and IEEE C57.94.

Use flexible conduit, under the provisions of Section 26 05 34, 2 feet minimum length, for
connections to transformer case. Make conduit connections to side panel of enclosure.

Arrange equipment to provide minimum clearances as specified on transformer nameplate and
in accordance with manufacturer's instructions and NFPA 70.

Set transformers plumb and level.

Use flexible conduit, under the provisions of Section 26 0534, 2 feet minimum length, for
connections to transformer case. Make conduit connections to side panel of enclosure.

Mount wall-mounted transformers using integral flanges or accessory brackets furnished by the
manufacturer.

Mount floor-mounted transformers on properly sized 4 inch high concrete pad constructed in
accordance with Section 03 30 00.

Mount floor-mounted transformers using vibration isolators suitable for isolating the transformer
noise from the building structure.

Mount floor-mounted transformers on vibration isolating pads suitable for isolating the
transformer noise from the building structure.

Mount trapeze-mounted transformers as indicated.
Provide seismic restraints.
Provide grounding and bonding in accordance with Section 26 05 26.

Remove shipping braces and adjust bolts that attach the core and coil mounting bracket to the
enclosure according to manufacturer's recommendations in order to reduce audible noise
transmission.

Where not factory-installed, install lugs sized as required for termination of conductors as shown
on the drawings.

Identify transformers in accordance with Section 26 05 53.
Install transformer identification nameplate in accordance with Section 26 0553.

3.03 FIELD QUALITY CONTROL

A

B.
C.
D

See Section 01 40 00 - Quality Requirements, for additional requirements.
Perform field inspection, testing, and adjusting in accordance with Section 01 40 00.
Inspect and test in accordance with NETA STD ATS, except Section 4.

Perform inspections and tests listed in NETA STD ATS, Section 7.2.1.1. In addition to the basic
requirements of Section 7.2, include the following:

LOW-VOLTAGE TRANSFORMERS 262200-7
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Perform turns ratio tests at all tap positions.

Verification that as-left tap connections are as specified.

Perform excitation-current tests on each phase.

Measure the resistance of each winding at each tap connection.
Overpotential test on all high- and low-voltage windings-to-ground.

3.04 ADJUSTING
A. Measure primary and secondary voltages and make appropriate tap adjustments.

arwbd=

B. Adjust tightness of mechanical and electrical connections to manufacturer's recommended
torque settings.

3.05 CLEANING
A. Clean dirt and debris from transformer components according to manufacturer's instructions.
B. Repair scratched or marred exterior surfaces to match original factory finish.
END OF SECTION
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SECTION 26 24 13
SWITCHBOARDS
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Switchboards.
B. Overcurrent protective devices for switchboards.
C. Switchboard accessories.
1.02 RELATED REQUIREMENTS
A. Section 03 30 00 - Cast-in-Place Concrete: Concrete for supporting foundations and pads.
B. Section 26 05 26 - Grounding and Bonding for Electrical Systems.
C. Section 26 05 29 - Hangers and Supports for Electrical Systems.
D

Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

E. Section 26 05 73 - Overcurrent Protective Device Coordination Study: Additional criteria for the
selection and adjustment of equipment and associated protective devices specified in this
section.

F. Section 26 27 01 - Electrical Service Entrance.
G. Section 26 28 13 - Fuses.
H. Section 26 43 00 - Surge Protective Devices.
1.03 REFERENCE STANDARDS
A. FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service.
B. ANSI C12.1 - American National Standard Code for Electricity Metering.

C. ANSI C39.1 - American National Standard Requirements for Electrical Analog Indicating
Instruments; 1981 (R1992).

D. IEC 60051-1 - Direct Acting Indicating Analogue Electrical Measuring Instruments and Their
Accessories - Part 1: Definitions and General Requirements Common To All Parts;.

E. IEC 60051-2 - Direct Acting Indicating Analogue Electrical Measuring Instruments and Their
Accessories - Part 2: Special Requirements for Ammeters and Voltmeters.

F. IEEE C12.1 - American National Standard Code for Electricity Metering; Institute of Electrical
and Electronic Engineers; 1988.

G. |EEE C57.13 - IEEE Standard Requirements for Instrument Transformers.

H. NECA 1 - Standard for Good Workmanship in Electrical Construction.

I.  NECA 400 - Standard for Installing and Maintaining Switchboards.

J. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).

K. NEMA KS 1 - Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum).

L. NEMA PB 2 - Deadfront Distribution Switchboards.

M. NEMA PB 2.1 - General Instructions for Proper Handling, Installation, Operation, and
Maintenance of Deadfront Distribution Switchboards Rated 600 Volts or Less.

N. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems.

O. NFPA 70 - National Electrical Code.

P. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker
Enclosures.
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Q. UL 891 - Switchboards.
R. UL 1053 - Ground-Fault Sensing and Relaying Equipment.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1.  Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,
or other potential obstructions within the dedicated equipment spaces and working
clearances required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Verify with manufacturer that conductor terminations are suitable for use with the
conductors to be installed.

4. Coordinate with manufacturer to provide shipping splits suitable for the dimensional
constraints of the installation.

5. Notify Architect of any conflicts with or deviations from the contract documents. Obtain
direction before proceeding with work.

B. Service Entrance Switchboards:
1. Coordinate with Utility Company to provide switchboards with suitable provisions for
electrical service and utility metering, where applicable.
2. Coordinate with Owner to arrange for Utility Company required access to equipment for
installation and maintenance.
3. Obtain Utility Company approval of switchboard prior to fabrication.
4.  Arrange for inspections necessary to obtain Utility Company approval of installation.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data: Provide manufacturer's standard catalog pages and data sheets for
switchboards, enclosures, overcurrent protective devices, and other installed components and
accessories.

1. Include characteristic trip curves for each type and rating of overcurrent protective device
upon request.

C. Shop Drawings: Indicate dimensions, voltage, bus ampacities, overcurrent protective device
arrangement and sizes, short circuit current ratings, conduit entry locations, conductor terminal
information, and installed features and accessories.

1. Include dimensioned plan and elevation views of switchboards and adjacent equipment
with all required clearances indicated.

Include wiring diagrams showing all factory and field connections.

Clearly indicate whether proposed short circuit current ratings are fully rated or, where

acceptable, series rated systems.

4. Include documentation of listed series ratings.

5. Include documentation demonstrating selective coordination.

D. Service Entrance Switchboards: Include documentation of Utility Company approval of
switchboard.

E. Product Data: Provide electrical characteristics including voltage, frame size and trip ratings,
fault current withstand ratings, and time-current curves of all equipment and components.

2.
3.

F. Shop Drawings: Indicate front and side views of enclosures with overall dimensions shown;
conduit entrance locations and requirements; nameplate legends; size and number of bus bars
per phase, neutral, and ground; and switchboard instrument details.

G. TestReports: Indicate results of factory production tests.
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Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated by
product testing agency. Include instructions for storage, handling, protection, examination,
preparation, and installation of product.

Project Record Documents: Record actual locations of switchboards.

Maintenance Data: Include spare parts listing; source and current prices of replacement parts
and supplies; and recommended maintenance procedures and intervals.

Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1.  See Section 01 60 00 - Product Requirements, for additional provisions.
2. Enclosure Keys: Two of each different key.

1.06 QUALITY ASSURANCE

A.
B.

C.

D.

Conform to requirements of NFPA 70.

Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

Products: Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose
specified and indicated.

1.07 DELIVERY, STORAGE, AND HANDLING

A

B.

Receive, inspect, handle, and store switchboards in accordance with manufacturer's
instructions, NECA 400, and NEMA PB 2.1.

Store in a clean, dry space having a uniform temperature to prevent condensation (including
outdoor switchboards, which are not weatherproof until completely and properly installed).
Where necessary, provide temporary enclosure space heaters or temporary power for
permanent factory-installed space heaters.

Maintain factory wrapping or provide an additional heavy canvas or heavy plastic cover to
protect units from dirt, water, construction debris, and traffic.

Handle carefully to avoid damage to switchboard internal components, enclosure, and finish.

Deliver in 48 inch maximum width shipping splits, individually wrapped for protection and
mounted on shipping skids.

Store in a clean, dry space. Maintain factory wrapping or provide an additional heavy canvas or
heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

Handle in accordance with NEMA PB 2.1 and manufacturer's written instructions. Lift only with
lugs provided for the purpose. Handle carefully to avoid damage to switchboard internal
components, enclosure, and finish.

1.08 FIELD CONDITIONS

A

Maintain field conditions within required service conditions during and after installation.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A.
B.

o

Switchboards - Basis of Design: Schneider Electric co. QED power style switchboard.

Switchboards - Other Acceptable Manufacturers:
1.  Eaton Corporation: www.eaton.com.
2. General Electric Company: www.geindustrial.com/#sle.

Substitutions: See Section 01 60 00 - Product Requirements.
Siemens Industry, Inc: www.usa.siemens.com.
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Eaton Corporation; Cutler-Hammer Products: www.eaton.com.
Schneider Electric; Square D Products: www.schneider-electric.us.
Substitutions: See Section 01 60 00 - Product Requirements.

Products other than basis of design are subject to compliance with specified requirements and
prior approval of Engineer. By using products other than basis of design, Contractor accepts
responsibility for costs associated with any necessary modifications to related work, including
any design fees.

Source Limitations: Furnish switchboards and associated components produced by the same
manufacturer as the other electrical distribution equipment used for this project and obtained
from a single supplier.

2.02 SWITCHBOARDS

A

w

Provide switchboards consisting of all required components, control power transformers,
instrumentation and control wiring, accessories, etc. as necessary for a complete operating
system.

Provide products listed, classified, and labeled as suitable for the purpose intended.

Description: Dead-front switchboard assemblies complying with NEMA PB 2, and listed and
labeled as complying with UL 891; ratings, configurations and features as indicated on the
drawings.

Front-Connected Switchboards:

Main Device(s): Individually-mounted.

Feeder Devices: Panel/group-mounted.

Arrangement: Front accessible only (not rear accessible), rear aligned.
Gutter Access: Bolted covers.

Basis of Design: Schneider Electric QED power style switchboard.

ervice Conditions:
Provide switchboards and associated components suitable for operation under the
following service conditions without derating:
a. Altitude: Less than 6,600 feet.
b. Ambient Temperature:
1)  Switchboards Containing Molded Case or Insulated Case Circuit Breakers:
Between 23 degrees F and 104 degrees F.
2. Provide switchboards and associated components suitable for operation at indicated
ratings under the service conditions at the installed location.
a. Altitude: 1000 feet.
b. Ambient Temperature: Between 23 degrees F and 104 degrees F.

Short Circuit Current Rating:

1. Provide switchboards with listed short circuit current rating not less than the available fault
current at the installed location as indicated on the drawings.

2. Minimum Rating: 65,000 rms symmetrical amperes.

3. Listed series ratings are acceptable, except where not permitted by motor contribution
according to NFPA 70.

4. Label equipment utilizing series ratings as required by NFPA 70.

SO a0

Selectivity: Where the requirement for selectivity is indicated, furnish products as required to
achieve selective coordination.

Main Devices: Configure for top or bottom incoming feed as indicated or as required for the
installation. Provide separate pull section and/or top-mounted pullbox as indicated or as
required to facilitate installation of incoming feed.
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I.  Bussing: Sized in accordance with UL 891 temperature rise requirements.

1. Through bus (horizontal cross bus) to be fully rated through full length of switchboard
(non-tapered). Tapered bus is not permitted.

2. Provide fully rated neutral bus unless otherwise indicated, with a suitable lug for each
feeder or branch circuit requiring a neutral connection.

3.  Provide solidly bonded equipment ground bus through full length of switchboard, with a
suitable lug for each feeder and branch circuit equipment grounding conductor.

4. Phase and Neutral Bus Material: Copper.

5.  Ground Bus Material: Copper.

J.  Conductor Terminations: Suitable for use with the conductors to be installed.
1. Line Conductor Terminations:
a. Main and Neutral Lug Material: Copper, suitable for terminating copper conductors
only.
b. Main and Neutral Lug Type: Mechanical.
2.  Load Conductor Terminations:
a. Lug Material: Copper, suitable for terminating copper conductors only.
b. Lug Type:
1) Provide mechanical lugs unless otherwise indicated.
2) Provide compression lugs where indicated.

K. Enclosures:
1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the
following installation locations:
a. Indoor Clean, Dry Locations: Type 1 or Type 2 (drip-proof).
2. Finish: Manufacturer's standard unless otherwise indicated.

L. Future Provisions:
1.  Prepare designated spaces for future installation of devices including bussing, connectors,
mounting hardware and all other required provisions.
2. Arrange and equip through bus and ground bus to accommodate future installation of
additional switchboard sections.

M. Surge Protective Devices: Where factory-installed, internally mounted surge protective devices
are provided in accordance with Section 26 43 00, list switchboards as a complete assembly
including surge protective device.

N. Ground Fault Protection: Where ground-fault protection is indicated, provide system listed and

labeled as complying with UL 1053.

1.  Where overcurrent protective devices equipped with integral ground fault protection are
used, provide separate neutral current sensor where applicable.

2. Where accessory ground fault sensing and relaying equipment is used, equip companion
overcurrent protective devices with ground-fault shunt trips.
a. Use zero sequence or residual ground fault detection method unless otherwise

indicated.

b. Provide test panel and field-adjustable ground fault pick-up and delay settings.

O. Arc Flash Energy-Reducing Maintenance Switching: For circuit breakers rated 1200 A or
higher, provide a local accessory switch with status indicator light that permits selection of a
maintenance mode with alternate electronic trip unit settings for reduced fault clearing time.

P. Owner Metering:
1. Provide microprocessor-based digital electrical metering system including all instrument
transformers, wiring, and connections necessary for measurements specified.
2. Basis of Design: ION 7350.
3. Measured Parameters:
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PN<xs<cH

Voltage (Volts AC): Line-to-line, line-to-neutral for each phase.
Current (Amps): For each phase and neutral.
Frequency (Hz).
Real power (kW): For each phase, 3-phase total.
Reactive power (kVAR): For each phase, 3-phase total.
Apparent power (kVA): For each phase, 3-phase total.
Power factor.
Current demand.
i. Power demand: Real, reactive, and apparent.
4. Meter Accuracy: Plus/minus 1.0 percent.
5. Features:
a. Communications Capability: Compatible with system indicated. Provide all
accessories necessary for proper interface.
b. Remote monitoring capability via PC.

T@m0 o000

Instrument Transformers:

1.  Comply with IEEE C57.13.

2. Select suitable ratio, burden, and accuracy as required for connected devices.

3.  Current Transformers: Connect secondaries to shorting terminal blocks.

4. Potential Transformers: Include primary and secondary fuses with disconnecting means.

Description: NEMA PB 2 switchboard with electrical ratings and configurations as indicated and
specified.

Ratings:

1. Voltage: 120/208; 277/480 volts.

2. Configuration: Three phase, four wire, grounded.

3. Main Bus: 2000 amps.277/480 v, 2000 amps, 208/120v .

4. Integrated Equipment Rating: 100000 rms amperes symmetrical.

Main Section Devices: Individually mounted and compartmented.
Distribution Section Devices: _Group mounted- double row sections.
Bus Material: Copper with tin plating, standard size.

Bus Connections: Bolted, accessible from front for maintenance.
Fully insulate load side bus bars

Ground Bus: Extend length of switchboard.

Insulated Ground Bus: Extend length of switchboard.

. Molded Case Circuit Breakers: Integral thermal and instantaneous magnetic trip in each pole.

1. Provide circuit breakers UL listed as Type HACR for air conditioning equipment branch
circuits.

2. Include shunt trip where indicated.

3.  Circuit Breakers 1- 400amp and up shall be provided with field repalceable trip unit.

4. All Feeder breakers in 208/120v swithboard shall be series rated for min. of 65 kAIC with
1-pole circuit breakers in all panelboards.All feeder breakers in 480y/277v ,3ph4w
switchboard shall be series rated for min. of 65 KAIC.

. Solid-State Molded Case Circuit Breakers: With electronic sensing, timing and tripping circuits

for adjustable current settings; UL listed.

1. Ground fault trip, ground fault sensing integral with circuit breaker.
2. Instantaneous trip.

3. Adjustable short time/ long time trip.

4. Stationary mounting.

5 Include shunt trip where indicated.
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AC.

AD.
AE.

AF.

AG.

Line and Load Terminations: Accessible from the front only of the switchboard, suitable for the
conductor materials and sizes indicated.

Ground Fault Sensor: Zero sequence type.

Ground Fault Relay: Adjustable ground fault sensitivity from 200 to 1200 amperes, time delay
adjustable from 0 to 15 seconds. Provide monitor panel with lamp to indicate relay operation,
TEST and RESET control switches.Max time delay shall be one second for ground fault
currents equal to or greater ethan 3000 amps.

Future Provisions: Fully equip spaces for future devices with bussing and bus connections,
suitably insulated and braced for short circuit currents. Provide continuous current rating as
indicated.

Enclosure: Type NEMA 1-Indoors.

1. Align sections at front and rear.

2. Switchboard Height: 91.5 inches, excluding floor sills, lifting members and pull boxes.

3.  Finish: Manufacturer's standard light gray enamel over external surfaces. Coat internal
surfaces with minimum one coat corrosion-resisting paint, or plate with cadmium or zinc.

4. Structure: Free standing, self supporting, totally front accessible.

2.03 OVERCURRENT PROTECTIVE DEVICES

A

Circuit Breakers:
1.  Interrupting Capacity:

a. Provide circuit breakers with interrupting capacity as required to provide the short
circuit current rating indicated, but not less than specified minimum requirements.

b. Fully Rated Systems: Provide circuit breakers with interrupting capacity not less than
the short circuit current rating indicated.

c. Series Rated Systems: Provide circuit breakers listed in combination with upstream
devices to provide interrupting rating not less than the short circuit current rating
indicated.

2.  Molded Case Circuit Breakers:

a. Description: Quick-make, quick-break, over center toggle, trip-free, trip-indicating
circuit breakers; listed and labeled as complying with UL 489, and complying with FS
W-C-375 where applicable; ratings, configurations, and features as indicated on the
drawings.

1) Provide thermal magnetic circuit breakers unless otherwise indicated.
2)  Provide electronic trip circuit breakers where indicated.
b. Minimum Interrupting Capacity:
1) 14000 rms symmetrical amperes at 240 VAC or 208 VAC.
2) 21000 rms symmetrical amperes at 480 VAC.

c. Thermal Magnetic Circuit Breakers: For each pole, furnish thermal inverse time
tripping element for overload protection and magnetic instantaneous tripping element
for short circuit protection.

1)  Provide field-adjustable magnetic instantaneous trip setting for circuit breaker
frame sizes 225 amperes and larger.

d. Electronic Trip Circuit Breakers: Furnish solid state, microprocessor-based, true rms
sensing trip units.

1) Provide the following field-adjustable trip response settings:
(a) Long time pickup, adjustable by replacing interchangeable trip unit or by
setting dial.
(b) Long time delay.
(c) Short time pickup and delay.
(d) Instantaneous pickup.
(e) Ground fault pickup and delay where ground fault protection is indicated.

SWITCHBOARDS 262413-7



NEW CAESAR RODNEY ELEMENTARY SCHOOL 2017073.00

e. Provide the following features and accessories where indicated or where required to
complete installation:
1)  Shunt Trip: Provide coil voltage as required for connection to indicated trip
actuator.

2.04 SURGE PROTECTIVE DEVICES

A. See Section for factory-installed, internally mounted surge protective devices. List and label
switchboards containing surge protective devices as a complete assembly including surge
protective device.

2.05 POWER METERS

A. Manufacturers:
1. SQ D ION 7350 or approved equal.
2.  Substitutions: See Section 01 60 00 - Product Requirements.

B. Watt-Hour Meters and Wattmeters: ANSI C12.1, three phase induction type with two stators,
each with current and potential coil, rated 5 amperes and 120 volts at 60 Hertz.

Meter suitable for connection to 3- and 4-wire circuits.

Potential indicating lamps.

Adjustments for light and full load, phase balance, and power factor.

Digital register.

Integral demand indicator.

Ratchets to prevent reverse rotation.

Removable meter with draw-out test plug.

Semi-flush mounted case with matching cover.

BACnet gateway to provide connection to building automation system.

C. Provide meters with appropriate multiplier tags.
2.06 METERING TRANSFORMERS

A. Manufacturers:
1. Square D or equal.
2. Substitutions: See Section 01 60 00 - Product Requirements.

©OND>O PR WN =

B. Current Transformers: IEEE C57.13, 5 ampere secondary, wound; bushing; bar or window
type, with single secondary winding and secondary shorting device, primary/secondary ratio as
required, burden and accuracy consistent with connected metering and relay devices, 60 Hertz.

C. Potential Transformers: IEEE C57.13, 120 volt single secondary, disconnecting type with
integral fuse mountings, primary/secondary ratio as required, burden and accuracy consistent
with connected metering and relay devices, 60 Hertz.

2.07 SOURCE QUALITY CONTROL

A. Factory test switchboards according to NEMA PB 2, including the following production (routine)
tests on each switchboard assembly or component:

Dielectric tests.

Mechanical operation tests.

Grounding of instrument transformer cases test.

Electrical operation and control wiring tests, including polarity and sequence tests.

Ground-fault sensing equipment test.

g~

w

Shop inspect and test switchboard according to NEMA PB 2.

C. Make completed switchboard available for inspection at manufacturer's factory prior to
packaging for shipment. Notify Owner at least 7 days before inspection is allowed.
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PART 3 EXECUTION
3.01 EXAMINATION

A.
B.

C.
D.

Verify that field measurements are as shown on the drawings.

Verify that the ratings and configurations of the switchboards and associated components are
consistent with the indicated requirements.

Verify that mounting surfaces are ready to receive switchboards.
Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION

A.
B.

Provide concrete housekeeping pad under the provisions of Section .
Verify that field measurements are as instructed by manufacturer.

3.03 INSTALLATION

A.
B.

C.

A

povozzr

R.

Install products in accordance with manufacturer's instructions.

Install switchboards in accordance with NECA 1 (general workmanship), NECA 400, and NEMA
PB 2.1.

Arrange equipment to provide required clearances and maintenance access, including
accommodations for any drawout devices.

Where switchboard is indicated to be mounted with inaccessible side against wall, provide
minimum clearance of 1/2 inch between switchboard and wall.

Provide required support and attachment components in accordance with Section 26 05 29.
Install switchboards plumb and level.

Unless otherwise indicated, mount switchboards on properly sized 4 inch high concrete pad
constructed in accordance with Section 03 30 00.

Provide grounding and bonding in accordance with Section 26 05 26.
Install all field-installed devices, components, and accessories.

Where accessories are not self-powered, provide control power source as indicated or as
required to complete installation.

Set field-adjustable circuit breaker tripping function settings as determined by overcurrent
protective device coordination study performed in accordance with Section 26 05 73.

Set field-adjustable ground fault protection pickup and time delay settings as indicated.
Provide filler plates to cover unused spaces in switchboards.

Identify switchboards in accordance with Section 26 05 53.

Install switchboard in locations shown on drawings, according to NEMA PB 2.1.

Install in a neat and workmanlike manner, as specified in NECA 400.

Tighten accessible bus connections and mechanical fasteners after placing switchboard.
Identify switchboards in accordance with Section 26 05 53.

3.04 FIELD QUALITY CONTROL

A.
B.

C.

See Section 01 40 00 - Quality Requirements, for additional requirements.

Disconnect surge protective devices (SPDs) prior to performing any high potential testing.
Replace SPDs damaged by performing high potential testing with SPDs connected.

Before energizing switchboard, perform insulation resistance testing in accordance with NECA
400 and NEMA PB 2.1.
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Perform field inspection and testing in accordance with Section .
Inspect and test in accordance with NETA STD ATS, except Section 4.
Perform inspections and tests listed in NETA STD ATS, Section 7.1.

Molded Case and Insulated Case Circuit Breakers: Perform inspections and tests listed in
NETA ATS, Section 7.6.1.1 for all main circuit breakers and circuit breakers larger than 225
amperes. Tests listed as optional are not required.

G mmo

H. Ground Fault Protection Systems: Test in accordance with manufacturer's instructions as
required by NFPA 70.
1.  Perform inspections and tests listed in NETA ATS, Section 7.14. The insulation-resistance
test on control wiring listed as optional is not required.

Meters: Perform inspections and tests listed in NETA ATS, Section 7.11.2.
Instrument Transformers: Perform inspections and tests listed in NETA ATS, Section 7.10.
Test shunt trips to verify proper operation.

Correct deficiencies and replace damaged or defective switchboards or associated
components.

3.05 ADJUSTING

A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended
torque settings.

I

Adjust alignment of switchboard covers and doors.
Adjust all operating mechanisms for free mechanical movement.
Tighten bolted bus connections in accordance with manufacturer's instructions.
Adjust circuit breaker trip and time delay settings to values indicated.

F. Adjust circuit breaker trip and time delay settings to values as instructed by Architect.
3.06 CLEANING

A. See Section 01 74 19 - Construction Waste Management and Disposal, for additional
requirements.

B. Clean dirt and debris from switchboard enclosures and components according to
manufacturer's instructions.

C. Touch up scratched or marred surfaces to match original finish.
3.07 CLOSEOUT ACTIVITIES
A. See Section 01 78 00 - Closeout Submittals, for closeout submittals.
B. See Section 01 79 00 - Demonstration and Training, for additional requirements.
3.08 PROTECTION
A. Protect installed switchboards from subsequent construction operations.
END OF SECTION

moow
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SECTION 26 24 16
PANELBOARDS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Power distribution panelboards.

B. Lighting and appliance panelboards.

C. Overcurrent protective devices for panelboards.
1.02 RELATED REQUIREMENTS

A. Section 03 30 00 - Cast-in-Place Concrete: Concrete equipment pads.

B. Section 26 05 26 - Grounding and Bonding for Electrical Systems.
C. Section 26 05 29 - Hangers and Supports for Electrical Systems.
D

Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

E. Section 26 05 73 - Overcurrent Protective Device Coordination Study: Additional criteria for the
selection and adjustment of equipment and associated protective devices specified in this
section.

F. Section 26 22 00 - Low-Voltage Transformers: Small power centers with integral primary
breaker, transformer, and panelboard.

G. Section 26 28 13 - Fuses: Fuses for fusible switches and spare fuse cabinets.
H. Section 26 43 00 - Surge Protective Devices.
1.03 REFERENCE STANDARDS
A. FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service.
NECA 1 - Standard for Good Workmanship in Electrical Construction.
NECA 407 - Standard for Installing and Maintaining Panelboards.
NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).

NEMA ICS 2 - Industrial Control and Systems Controllers, Contactors and Overload Relays
Rated 600 Volts.

NEMA KS 1 - Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum).
NEMA PB 1 - Panelboards.

H. NEMA PB 1.1 - General Instructions for Proper Installation, Operation and Maintenance of
Panelboards Rated 600 Volts or Less.

NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems.
NFPA 70 - National Electrical Code.
UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations.

moow
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UL 50E - Enclosures for Electrical Equipment, Environmental Considerations.
UL 67 - Panelboards.
UL 98 - Enclosed and Dead-Front Switches.

UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker
Enclosures.
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UL 869A - Reference Standard for Service Equipment.
UL 943 - Ground-Fault Circuit-Interrupters.

0o
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R. UL 1053 - Ground-Fault Sensing and Relaying Equipment.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,
or other potential obstructions within the dedicated equipment spaces and working
clearances for electrical equipment required by NFPA 70.

2.  Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Coordinate the work with other trades to provide walls suitable for installation of
flush-mounted panelboards where indicated.

4.  Verify with manufacturer that conductor terminations are suitable for use with the
conductors to be installed.

5. Notify Architect of any conflicts with or deviations from the contract documents. Obtain
direction before proceeding with work.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data: Provide manufacturer's standard catalog pages and data sheets for
panelboards, enclosures, overcurrent protective devices, and other installed components and
accessories.

1. Include characteristic trip curves for each type and rating of overcurrent protective device
upon request.

C. Shop Drawings: Indicate outline and support point dimensions, voltage, main bus ampacity,
overcurrent protective device arrangement and sizes, short circuit current ratings, conduit entry
locations, conductor terminal information, and installed features and accessories.

1. Include wiring diagrams showing all factory and field connections.
2. Clearly indicate whether proposed short circuit current ratings are fully rated or, where
acceptable, series rated systems.

D. Manufacturer's Installation Instructions: Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

E. Project Record Documents: Record actual installed locations of panelboards and actual
installed circuiting arrangements.

F. Maintenance Data: Include information on replacement parts and recommended maintenance
procedures and intervals.

G. Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.
2. Panelboard Keys: Two of each different key.

1.06 QUALITY ASSURANCE
A. Conform to requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

D. Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.
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1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store panelboards in accordance with manufacturer's instructions
and NECA 407.

B. Storein a clean, dry space. Maintain factory wrapping or provide an additional heavy canvas or
heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

C. Handle carefully in accordance with manufacturer's written instructions to avoid damage to
panelboard internal components, enclosure, and finish.

1.08 FIELD CONDITIONS
A. Maintain ambient temperature within the following limits during and after installation of
panelboards:
1.  Panelboards Containing Circuit Breakers: Between 23 degrees F and 104 degrees F.
1.09 MAINTENANCE MATERIALS
A. See Section 01 6000 - Product Requirements, for additional provisions.
B. Furnish two of each panelboard key.
PART 2 PRODUCTS
2.01 MANUFACTURERS
A. Eaton Corporation; Cutler-Hammer Products: www.eaton.com/#sle.
B. General Electric Company: www.geindustrial.com/#sle.
C. Schneider Electric; Square D Products: www.schneider-electric.us/#sle.
D. Substitutions: See Section 01 60 00 - Product Requirements.
E

Source Limitations: Furnish panelboards and associated components produced by the same
manufacturer as the other electrical distribution equipment used for this project and obtained
from a single supplier.

2.02 ALL PANELBOARDS

A. Provide products listed and labeled by Underwriters Laboratories Inc. as suitable for the
purpose indicated.

B. Unless otherwise indicated, provide products suitable for continuous operation under the
following service conditions:
1.  Altitude: Less than 6,600 feet.
2.  Ambient Temperature:
a. Panelboards Containing Circuit Breakers: Between 23 degrees F and 104 degrees F.

C. Short Circuit Current Rating:
1. Provide panelboards with listed short circuit current rating not less than the available fault
current at the installed location as indicated on the drawings.
2. Listed series ratings are acceptable, except where not permitted by motor contribution
according to NFPA 70.
3. Label equipment utilizing series ratings as required by NFPA 70.
D. Panelboards Used for Service Entrance: Listed and labeled as suitable for use as service
equipment according to UL 869A.

E. Mains: Configure for top or bottom incoming feed as indicated or as required for the installation.
F. Branch Overcurrent Protective Devices: Replaceable without disturbing adjacent devices.

G. Bussing: Sized in accordance with UL 67 temperature rise requirements.
1. Provide fully rated neutral bus unless otherwise indicated, with a suitable lug for each
feeder or branch circuit requiring a neutral connection.
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M.

2. Provide solidly bonded equipment ground bus in each panelboard, with a suitable lug for
each feeder and branch circuit equipment grounding conductor.

3.  Provide separate isolated/insulated ground bus where indicated or where isolated
grounding conductors are provided.

Conductor Terminations: Suitable for use with the conductors to be installed.

Enclosures: Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E.
1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the
following installation locations:
a. Indoor Clean, Dry Locations: Type 1.
2. Boxes: Galvanized steel unless otherwise indicated.
a. Provide wiring gutters sized to accommodate the conductors to be installed.
3. Fronts:
a. Fronts for Surface-Mounted Enclosures: Same dimensions as boxes.
b. Fronts for Flush-Mounted Enclosures: Overlap boxes on all sides to conceal rough
opening.
c. Finish for Painted Steel Fronts: Manufacturer's standard grey unless otherwise
indicated.
4. Lockable Doors: All locks keyed alike unless otherwise indicated.
5. Metal frame for type written directory
6.

Future Provisions: Prepare all unused spaces for future installation of devices including
bussing, connectors, mounting hardware and all other required provisions.

Panelboard Contactors: Where panelboard contactors are indicated, provide electrically
operated, mechanically held magnetic contactor complying with NEMA ICS 2.

1. Ampere Rating: Not less than ampere rating of panelboard bus.

2. Short Circuit Current Rating: Not less than the panelboard short circuit current rating.
3. Coil Voltage: As required for connection to control system indicated.

Ground Fault Protection: Where ground-fault protection is indicated, provide system listed and

labeled as complying with UL 1053.

1. Where electronic circuit breakers equipped with integral ground fault protection are used,
provide separate neutral current sensor where applicable.

Selectivity: Where the requirement for selectivity is indicated, furnish products as required to
achieve selective coordination.

2.03 POWER DISTRIBUTION PANELBOARDS

A

Description: Panelboards complying with NEMA PB 1, power and feeder distribution type,
circuit breaker type, and listed and labeled as complying with UL 67; ratings, configurations and
features as indicated on the drawings.

Products:

1. SQD.

2. General Electric.

3. Eaton Cutler Hammer.

4.  Substitutions: See Section 01 60 00 - Product Requirements.

Conductor Terminations:

1. Main and Neutral Lug Material: Copper, suitable for terminating copper conductors only.
2. Main and Neutral Lug Type: Mechanical.

Bussing:

1. Phase and Neutral Bus Material: Copper.

2.  Ground Bus Material: Copper.
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Circuit Breakers:

1. Provide bolt-on type or plug-in type secured with locking mechanical restraints.
2. Provide thermal magnetic circuit breakers unless otherwise indicated.

3. Provide electronic trip circuit breakers where indicated.

Enclosures:

1. Provide surface-mounted enclosures unless otherwise indicated.

2.  Fronts: Provide door-in-door trim with hinged cover for access to load terminals and wiring
gutters, and separate lockable continous hinged door with concealed hinges for access to
overcurrent protective device handles without exposing live parts.

3. Provide metal circuit directory holder mounted on inside of door.

Manufacturers:
1.  SQ.D or Equal.
2. Substitutions: See Section 01 60 00 - Product Requirements.

Description: NEMA PB 1, circuit breaker type.
Service Conditions:

1. Altitude: 1000 feet.
2. Temperature: 55 degrees F.

Panelboard Bus: Copper, ratings as indicated. Provide copper ground bus in each panelboard.

Minimum integrated short circuit rating: As indicated.

1. 240 Volt Panelboards: 14,000 amperes rms symmetrical (minimum).

2. 480 Volt Panelboards: 21,000 amperes rms symmetrical (minimum).

Molded Case Circuit Breakers: With integral thermal and instantaneous magnetic trip in each

pole; UL listed. For air conditioning equipment branch circuits provide circuit breakers UL listed
as Type HACR.

Molded Case Circuit Breakers with Current Limiters: With replaceable current limiting elements,
in addition to integral thermal and instantaneous magnetic trip in each pole; UL listed.

Circuit Breaker Accessories: Trip units and auxiliary switches as indicated.

Enclosure: NEMA PB 1, Type 1, 5 34" deep, 20" wide, cabinet box. With continued hinge and
lock.

Cabinet Front: Surface type, fastened with , hinged door with flush lock, finished in
manufacturer's standard gray enamel.

2.04 LIGHTING AND APPLIANCE PANELBOARDS

A

Description: Panelboards complying with NEMA PB 1, lighting and appliance branch circuit
type, circuit breaker type, and listed and labeled as complying with UL 67; ratings,
configurations and features as indicated on the drawings.

Products:

1.  SQD.

2.  General Electric.

3. Eaton Cutler Hammer.

4. Substitutions: See Section 01 60 00 - Product Requirements.

Conductor Terminations:
1. Main and Neutral Lug Material: Copper, suitable for terminating copper conductors only.
2. Main and Neutral Lug Type: Mechanical.

Bussing:
1. Phase Bus Connections: Arranged for sequential phasing of overcurrent protective
devices.
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2. Phase and Neutral Bus Material: Copper.
3. Ground Bus Material: Copper.

E. Circuit Breakers: Thermal magnetic bolt-on type unless otherwise indicated.

F. Enclosures:

1. Provide surface-mounted or flush-mounted enclosures as indicated.

2.  Fronts: Provide door-in-door trim with hinged cover for access to load terminals and wiring
gutters, and separate lockable continous hinged door with concealed hinges for access to
overcurrent protective device handles without exposing live parts.

3. Provide metal circuit directory holder mounted on inside of door.

G. Manufacturers:
1.  SQ.D or Equal.
2.  Substitutions: See Section 01 60 00 - Product Requirements.

H. Description: NEMA PB1, circuit breaker type, lighting and appliance branch circuit panelboard.

I.  Panelboard Bus: Copper, ratings as indicated. Provide copper ground bus in each panelboard;
provide insulated ground bus where scheduled.

J. Minimum Integrated Short Circuit Rating: As indicated.
1. 240 Volt Panelboards: 14,000 amperes rms symmetrical (minimum).
2. 480 Volt Panelboards: 21,000 amperes rms symmetrical (minimum).

K. Molded Case Circuit Breakers: Thermal magnetic trip circuit breakers, bolt-on type, with
common trip handle for all poles; UL listed.
1.  Type SWD for lighting circuits.
2.  Type HACR for air conditioning equipment circuits.
3. Class A ground fault interrupter circuit breakers where scheduled.
4. Do not use tandem circuit breakers, or miniature circuit breakers.

L. Enclosure: NEMA PB 1, Type 1.

M. Cabinet Box: 6 inches deep, 20 inches wide for 240 volt and less panelboards, 20 inches wide
for 480 volt panelboards.

N. Cabinet Front: Flush or Surface cabinet front with concealed trim clamps, concealed hinge,
metal directory frame, and flush lock all keyed alike. Finish in manufacturer's standard gray
enamel.

2.05 OVERCURRENT PROTECTIVE DEVICES

A. Molded Case Circuit Breakers:

1.  Description: Quick-make, quick-break, over center toggle, trip-free, trip-indicating circuit
breakers listed and labeled as complying with UL 489, and complying with FS W-C-375
where applicable; ratings, configurations, and features as indicated on the drawings.

2. Interrupting Capacity:

a. Provide circuit breakers with interrupting capacity as required to provide the short
circuit current rating indicated, but not less than:

1) 14000 rms symmetrical amperes at 240 VAC or 208 VAC.
2) 21000 rms symmetrical amperes at 480 VAC.

b. Fully Rated Systems: Provide circuit breakers with interrupting capacity not less than
the short circuit current rating indicated.

c. Series Rated Systems: Provide circuit breakers listed in combination with upstream
devices to provide interrupting rating not less than the short circuit current rating
indicated.

3. Conductor Terminations:

a. Provide mechanical lugs unless otherwise indicated.

b. Lug Material: Copper, suitable for terminating copper conductors only.

PANELBOARDS 262416-6



NEW CAESAR RODNEY ELEMENTARY SCHOOL 2017073.00

8.

9.

10.
11.

Thermal Magnetic Circuit Breakers: For each pole, furnish thermal inverse time tripping
element for overload protection and magnetic instantaneous tripping element for short
circuit protection.
a. Provide field-adjustable magnetic instantaneous trip setting for circuit breaker frame
sizes 225 amperes and larger.
b. Provide interchangeable trip units where indicated.
Electronic Trip Circuit Breakers: Furnish solid state, microprocessor-based, true rms
sensing trip units.
a. Provide the following field-adjustable trip response settings:
1) Long time pickup, adjustable by replacing interchangeable trip unit or by setting
dial.
2) Long time delay.
3) Short time pickup and delay.
4) Instantaneous pickup.
5) Ground fault pickup and delay where ground fault protection is indicated.
Multi-Pole Circuit Breakers: Furnish with common trip for all poles.
Provide the following circuit breaker types where indicated:
a. Ground Fault Circuit Interrupter (GFCI) Circuit Breakers: Listed as complying with UL
943, class A for protection of personnel.
Provide listed switching duty rated circuit breakers with SWD marking for all branch circuits
serving fluorescent lighting.
Provide listed high intensity discharge lighting rated circuit breakers with HID marking for
all branch circuits serving HID lighting.
Do not use tandem circuit breakers.
Do not use handle ties in lieu of multi-pole circuit breakers.

2.06 SOURCE QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements, for additional requirements.
Factory test panelboards according to NEMA PB 1.
PART 3 EXECUTION
3.01 EXAMINATION

B.

A.
B.

C.
D.

A.
B.

C.

m

Verify that field measurements are as shown on the drawings.

Verify that the ratings and configurations of the panelboards and associated components are
consistent with the indicated requirements.

Verify that mounting surfaces are ready to receive panelboards.

Verify that conditions are satisfactory for installation prior to starting work.
3.02 INSTALLATION

Install products in accordance with manufacturer's instructions.

Install panelboards securely, in a neat and workmanlike manner in accordance with NECA 1
(general workmanship), NECA 407 (panelboards), and NEMA PB 1.1.

Arrange equipment to provide minimum clearances in accordance with manufacturer's
instructions and NFPA 70.

Provide required supports in accordance with Section 26 05 29.
Install panelboards plumb.

Install flush-mounted panelboards so that trims fit completely flush to wall with no gaps and
rough opening completely covered.
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X.

Mount panelboards such that the highest position of any operating handle for circuit breakers or
switches does not exceed 79 inches above the floor or working platform.

Mount floor-mounted power distribution panelboards on properly sized 4 inch high concrete pad
constructed in accordance with Section 03 30 00.

Provide minimum of six spare 1 inch trade size conduits out of each flush-mounted panelboard
stubbed into accessible space above ceiling and below floor.

Provide grounding and bonding in accordance with Section 26 05 26.

1. Terminate branch circuit equipment grounding conductors on solidly bonded equipment
ground bus only. Do not terminate on isolated/insulated ground bus.

2. Terminate branch circuit isolated grounding conductors on isolated/insulated ground bus
only. Do not terminate on solidly bonded equipment ground bus.

Install all field-installed branch devices, components, and accessories.

Set field-adjustable circuit breaker tripping function settings as determined by overcurrent
protective device coordination study performed according to Section 26 05 73.

Set field-adjustable ground fault protection pickup and time delay settings as indicated.
Install panelboards in accordance with NEMA PB 1.1 and NECA 1.

Install panelboards plumb. Install recessed panelboards flush with wall finishes, where installed
surface mounted secure or anchor panelboard to brick or cinder block wall.

Height: 6 feet to top of panelboard; install panelboards taller than 6 feet with bottom no more
than 4 inches above floor.

Provide filler plates to cover unused spaces in panelboards.

Provide circuit breaker lock-on devices to prevent unauthorized personnel from de-energizing
essential loads where indicated. Also provide for the following:

1. Emergency and night lighting circuits.

2. Fire detection and alarm circuits.

3. Communications equipment circuits.

4. Intrusion detection and access control system circuits.

5. Video surveillance system circuits.

Identify panelboards in accordance with Section 26 05 53.

Provide computer-generated circuit directory for each lighting and appliance panelboard and
each power distribution panelboard provided with a door, clearly and specifically indicating the
loads served. Identify spares and spaces.

Provide identification nameplate for each panelboard in accordance with Section 26 0553.
Provide arc flash warning labels in accordance with NFPA 70.

Provide spare conduits out of each recessed panelboard to an accessible location above
ceiling. Identify each as SPARE.
1. Minimum spare conduits: 5 empty 1 inch.

Ground and bond panelboard enclosure according to Section 26 0526.

3.03 FIELD QUALITY CONTROL

A

B.
C.
D

Perform inspection, testing, and adjusting in accordance with Section 01 40 00.
Perform field inspection and testing in accordance with Section 01 4000.
Inspect and test in accordance with NETA STD ATS, except Section 4.

Ground Fault Protection Systems: Test in accordance with manufacturer's instructions as
required by NFPA 70.
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E. Test GFCI circuit breakers to verify proper operation.
F. Test shunt trips to verify proper operation.

G. Procure services of a qualified manufacturer's representative to observe installation and assist
in inspection, testing, and adjusting. Include manufacturer's reports with field quality control
submittals.

H. Correct deficiencies and replace damaged or defective panelboards or associated components.

I.  Perform inspections and tests listed in NETA STD ATS, Section 7.5 for switches, Section 7.6 for
circuit breakers.

3.04 ADJUSTING

A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended
torque settings.

B. Adjust alignment of panelboard fronts.

C. Load Balancing: For each panelboard, rearrange circuits such that the difference between each
measured steady state phase load does not exceed 20 percent and adjust circuit directories
accordingly. Maintain proper phasing for multi-wire branch circuits.

3.05 CLEANING

A. Clean dirt and debris from panelboard enclosures and components according to manufacturer's
instructions.

B. Repair scratched or marred exterior surfaces to match original factory finish.
END OF SECTION
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SECTION 26 27 01
ELECTRICAL SERVICE ENTRANCE

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Service racks.

B. Metering transformer cabinets.

C. Meter bases.
1.02 RELATED REQUIREMENTS

A. Section 26 2413 - Switchboards: Metering transformer compartment.

B. Section 26 0914 - Electrical Power Monitoring: Electric meters.
1.03 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical
Contractors Association.

B. NFPA 70 - National Electrical Code; National Fire Protection Association.
1.04 SYSTEM DESCRIPTION
A. System Characteristics: 480Y/277 volts, three phase, four-wire, 60 Hertz.
B. Service Entrance:
1.05 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting: Convene one week prior to commencing work of this section. Review
service entrance requirements and details with Utility Company representative.

1.06 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data: Provide ratings and dimensions of transformer cabinets and meter bases.
C. Submit utility company-prepared drawings.
1.07 QUALITY ASSURANCE
A. Utility Company: City of Seaford dept of Electric

B. Perform work in accordance with utility company written requirements and NFPA 70.
1. Maintain one copy of each document on site.

C. Products: Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose
specified and indicated.

1.08 PRE-INSTALLATION MEETING

A. Convene one week prior to commencing work of this section. Review service entrance
requirements and details with Utility Company representative.

PART 2 PRODUCTS
2.01 MANUFACTURERS
A. GE Industrial: www.geindustrial.com.
B. Milbank Manufacturing: www.milbankmfg.com.
C. Square D: www.squared.com.
D. Substitutions: See Section 01 60 00 - Product Requirements.
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2.02 COMPONENTS

A. Metering Transformer Cabinets: Sheet metal cabinet with hinged door, conforming to utility
company requirements, with provisions for locking and sealing.
1. Size: As required by utility.

B. Meter Base: Furnished by utility company.
C. Utility Transformer Pad: sized as indicated on drawings or size as required by Delmarva Power.
D. Other Components: As required by utility company.
PART 3 EXECUTION
3.01 PREPARATION
A. Arrange with utility company to obtain permanent electric service to the Project.
B. Verify that field measurements are as indicated on utility company drawings.
3.02 INSTALLATION

A. Install service rack, transformer pad, metering transformer cabinets, and meter base as
required by utility company.

B. Install securely, in a neat and workmanlike manner, as specified in NECA 1.
END OF SECTION
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SECTION 26 27 17
EQUIPMENT WIRING
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Electrical connections to equipment.
1.02 RELATED REQUIREMENTS
A. Section 26 05 34 - Conduit.
B. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables (600 V and Less).
C. Section 26 05 37 - Boxes.
D. Section 26 27 26 - Wiring Devices.
1.03 REFERENCE STANDARDS
A. NEMA WD 1 - General Color Requirements for Wiring Devices.
B. NEMA WD 6 - Wiring Devices - Dimensional Specifications.
C. NFPA 70 - National Electrical Code.
1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data: Provide wiring device manufacturer’s catalog information showing dimensions,
configurations, and construction.

C. Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated by
product testing agency. Include instructions for storage, handling, protection, examination,
preparation, and installation of product.

1.05 QUALITY ASSURANCE
A. Conform to requirements of NFPA 70.

B. Products: Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose
specified and indicated.

1.06 COORDINATION

A. Obtain and review shop drawings, product data, manufacturer's wiring diagrams, and
manufacturer's instructions for equipment furnished under other sections.

B. Determine connection locations and requirements.
C. Sequence rough-in of electrical connections to coordinate with installation of equipment.
D. Sequence electrical connections to coordinate with start-up of equipment.
PART 2 PRODUCTS
2.01 MATERIALS
A. Cords and Caps: NEMA WD 6; match receptacle configuration at outlet provided for
equipment.
1. Colors: Conform to NEMA WD 1.
2. Cord Construction: NFPA 70, Type SO, multiconductor flexible cord with identified
equipment grounding conductor, suitable for use in damp locations.
3. Size: Suitable for connected load of equipment, length of cord, and rating of branch circuit
overcurrent protection.
4. Product:
5.  Substitutions: See Section 01 60 00 - Product Requirements.
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Disconnect Switches: As specified in Section and in individual equipment sections.
Wiring Devices: As specified in Section 26 27 26.
Flexible Conduit: As specified in Section 26 05 34.
Wire and Cable: As specified in Section 26 05 19.
F. Boxes: As specified in Section 26 05 37.
2.02 EQUIPMENT CONNECTIONS
PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that equipment is ready for electrical connection, wiring, and energization.
3.02 ELECTRICAL CONNECTIONS
A. Make electrical connections in accordance with equipment manufacturer's instructions.

moow

B. Make conduit connections to equipment using flexible conduit. Use liquidtight flexible conduit
with watertight connectors in damp or wet locations.

C. Connect heat producing equipment using wire and cable with insulation suitable for
temperatures encountered.

D. Provide receptacle outlet to accommodate connection with attachment plug.
E. Provide cord and cap where field-supplied attachment plug is required.

F. Install suitable strain-relief clamps and fittings for cord connections at outlet boxes and
equipment connection boxes.

G. Install disconnect switches, controllers, control stations, and control devices to complete
equipment wiring requirements.

H. Install terminal block jumpers to complete equipment wiring requirements.

I. Install interconnecting conduit and wiring between devices and equipment to complete
equipment wiring requirements.

J.  Coolers and Freezers: Cut and seal conduit openings in freezer and cooler walls, floor, and
ceilings.

END OF SECTION
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SECTION 26 27 26
WIRING DEVICES

PART 1 GENERAL
1.01 SECTION INCLUDES

A

moow

Wall switches.

Wall dimmers.
Receptacles.

Wall plates.

Floor box service fittings.

1.02 RELATED REQUIREMENTS

A

B.
C.

Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables: Manufactured wiring
systems for use with access floor boxes with compatible pre-wired connectors.

Section 26 05 26 - Grounding and Bonding for Electrical Systems.

Section 26 05 35 - Surface Raceways: Surface raceway systems, including multioutlet
assemblies.

Section 26 05 37 - Boxes.

Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

Section 26 09 23 - Lighting Control Devices: Devices for automatic control of lighting, including
occupancy sensors, in-wall time switches, and in-wall interval timers.

Section 26 27 17 - Equipment Wiring: Cords and plugs for equipment.

Section 26 29 13 - Enclosed Controllers: Manual motor starters and horsepower rated
motor-starting switches without overload protection.

Section 27 10 05 - Structured Cabling for Voice and Data - Inside-Plant: Voice and data jacks.

1.03 REFERENCE STANDARDS

ACTIO@MTMOUO®>

r

FS W-C-596 - Connector, Electrical, Power, General Specification for.
FS W-S-896 - Switches, Toggle (Toggle and Lock), Flush-mounted (General Specification).
NECA 1 - Standard for Good Workmanship in Electrical Construction.
NECA 130 - Standard for Installing and Maintaining Wiring Devices.
NEMA WD 1 - General Color Requirements for Wiring Devices.
NEMA WD 6 - Wiring Devices - Dimensional Specifications.

NFPA 70 - National Electrical Code.

UL 20 - General-Use Snap Switches.

UL 498 - Attachment Plugs and Receptacles.

UL 514D - Cover Plates for Flush-Mounted Wiring Devices.

UL 943 - Ground-Fault Circuit-Interrupters.

UL 1472 - Solid-State Dimming Controls.

1.04 ADMINISTRATIVE REQUIREMENTS

A

Coordination:
1.  Coordinate the placement of outlet boxes with millwork, furniture, equipment, etc. installed
under other sections or by others.
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2.  Coordinate wiring device ratings and configurations with the electrical requirements of
actual equipment to be installed.
3. Coordinate the placement of outlet boxes for wall switches with actual installed door
swings.
4. Coordinate the installation and preparation of uneven surfaces, such as split face block, to
provide suitable surface for installation of wiring devices.
5. Coordinate the core drilling of holes for poke-through assemblies with the work covered
under other sections.
6.  Notify Architect of any conflicts or deviations from the contract documents to obtain
direction prior to proceeding with work.
B. Sequencing:
1. Do not install wiring devices until final surface finishes and painting are complete.
1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data: Provide manufacturer's catalog information showing dimensions, colors, and
configurations.

C. Manufacturer's Installation Instructions: Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

D. Operation and Maintenance Data:
1.  GFCI Receptacles: Include information on status indicators.

E. Project Record Documents: Record actual installed locations of wiring devices.

F. Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1.  See Section 01 60 00 - Product Requirements, for additional provisions.
2. Extra Wall Plates: One of each style, size, and finish.
3.  Extra Flush Floor Service Fittings: Two of each type.

1.06 QUALITY ASSURANCE
A. Conform to requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

D. Products: Listed, classified, and labeled as suitable for the purpose intended.

E. Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND PROTECTION
A. Store in a clean, dry space in original manufacturer's packaging until ready for installation.
1.08 EXTRA MATERIALS
A. See Section 01 6000 - Product Requirements, for additional provisions.
B. Furnish two of each style, size, and finish wall plate.
PART 2 PRODUCTS
2.01 MANUFACTURERS
A. Hubbell Incorporated; : www.hubbell-wiring.com.
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TOMTMOO®

Leviton Manufacturing Company, Inc; : www.leviton.com.

Lutron Electronics Company, Inc: www.lutron.com.

Pass & Seymour, a brand of Legrand North America, Inc; : www.legrand.us
Cooper Wiring Devices: www.cooperwiringdevices.com.

Leviton Manufacturing, Inc: www.leviton.com.

Substitutions: See Section 01 60 00 - Product Requirements.

Source Limitations: Where possible, for each type of wiring device furnish products produced
by a single manufacturer and obtained from a single supplier.

2.02 APPLICATIONS

A.
B.

o

mmo

G.

Provide wiring devices suitable for intended use and with ratings adequate for load served.

For single receptacles installed on an individual branch circuit, provide receptacle with ampere
rating not less than that of the branch circuit.

Provide weather resistant GFI receptacles with specified weatherproof covers for all receptacles
installed outdoors or in damp or wet locations.

Provide GFI protection for all receptacles installed within 6 feet of sinks.

Provide GFCI protection for receptacles serving electric drinking fountains.

Unless noted otherwise, do not use combination switch/receptacle devices.

For flush floor service fittings, use carpet flanges for installations in carpeted floors.

2.03 ALL WIRING DEVICES

A

Provide products listed and classified by Underwriters Laboratories Inc. as suitable for the
purpose specified and indicated.

2.04 WALL SWITCHES

A

Manufacturers:

1. Hubbell Incorporated; : www.hubbell-wiring.com.

2. Leviton Manufacturing Company, Inc; : www.leviton.com/#sle.

3. Pass & Seymour, a brand of Legrand North America, Inc; : www.legrand.us/#sle.
4. Substitutions: See Section 01 60 00 - Product Requirements.

All Wall Switches: AC only, quiet operating, general-use snap switches with silver alloy

contacts, complying with NEMA WD 1 and NEMA WD 6, and listed as complying with UL 20

and where applicable, FS W-S-896; types as indicated on the drawings.

1. Wiring Provisions: Terminal screws for side wiring and screw actuated binding clamp for
back wiring with separate ground terminal screw.

Standard Wall Switches: Commercial specification grade, 20 A, 120/277 V with standard toggle
type switch actuator and maintained contacts; single pole single throw, double pole single throw,
three way, or four way as indicated on the drawings.

Wall Switches: Heavy Duty, AC only general-use snap switch, complying with NEMA WD 6 and
WD 1.
1.  Body and Handle: Black plastic with toggle handle.
2. Ratings:
a. Voltage: 120 - 277 volts, AC.
b. Current: 20 amperes.
3. Ratings: Match branch circuit and load characteristics.

Switch Types: Single pole, double pole, 3-way, and 4-way.
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2.05 WALL DIMMERS

A

C.

Manufacturers:

1. Leviton Manufacturing Company, Inc; . www.leviton.com/#sle.

2. Lutron Electronics Company, Inc; Maestro Series: www.lutron.com.

3. Pass & Seymour, a brand of Legrand North America, Inc; : www.legrand.us/#sle.

4. Substitutions: See Section 01 60 00 - Product Requirements.

All Wall Dimmers: Solid-state with continuous full-range even control following square law
dimming curve, integral radio frequency interference filtering, power failure preset memory, air
gap switch accessible without removing wall plate, complying with NEMA WD 1 and NEMA WD
6, and listed as complying with UL 1472; types and ratings suitable for load controlled as
indicated on the drawings.

Control: Slide control type with separate on/off switch.

2.06 RECEPTACLES

A

- T em

Manufacturers:

1. Hubbell Incorporated; : www.hubbell-wiring.com.

2. Leviton Manufacturing Company, Inc; : www.leviton.com/#sle.

3. Pass & Seymour, a brand of Legrand North America, Inc; : www.legrand.us/#sle.
4.  Substitutions: See Section 01 60 00 - Product Requirements.

All Receptacles: Self-grounding, complying with NEMA WD 1 and NEMA WD 6, and listed as

complying with UL 498, and where applicable, FS W-C-596; types as indicated on the drawings.

1. Wiring Provisions: Terminal screws for side wiring or screw actuated binding clamp for
back wiring with separate ground terminal screw.

2. NEMA configurations specified are according to NEMA WD 6.

Convenience Receptacles:
1. Standard Convenience Receptacles: Industrial specification grade, 20A, 125V, NEMA
5-20R; single or duplex as indicated on the drawings.
a. Products:
1)  Hubbell Wiring Devices.
2) Leviton.
3) Pass & Saymore.
4) Substitutions: See Section 01 60 00 - Product Requirements.

GFI Receptacles:

1.  All GFI Receptacles: Provide with feed-through protection, light to indicate ground fault
tripped condition and loss of protection, and list as complying with UL 943, class A.

2. Standard GFCI Receptacles: Industrial specification grade, duplex, 20A, 125V, NEMA
5-20R, rectangular decorator style.

Receptacles: Heavy duty, complying with NEMA WD 6 and WD 1.

1.  Device Body: Black plastic.

2. Configuration. NEMA WD 6, type as specified and indicated.

Convenience Receptacles: Type 5 - 20.

Single Convenience Receptacles.

Duplex Convenience Receptacles.

GFCI Receptacles: Convenience receptacle with integral ground fault circuit interrupter to meet
regulatory requirements.

2.07 TELEPHONE JACKS

A

Product: AMP manufacturing
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B.

Substitutions: See Section 01 60 00 - Product Requirements.

2.08 WALL PLATES

A

F.
G.
H.

Manufacturers:

1. Hubbell Incorporated; : www.hubbell-wiring.com/#sle.

2. Leviton Manufacturing Company, Inc; : www.leviton.com/#sle.

3. Pass & Seymour, a brand of Legrand North America, Inc; : www.legrand.us/#sle.
4. Substitutions: See Section 01 60 00 - Product Requirements.

All Wall Plates: Comply with UL 514D.

1. Configuration: One piece cover as required for quantity and types of corresponding wiring
devices.

2. Size: Standard; .

3. Screws: Metal with slotted heads finished to match wall plate finish.

Stainless Steel Wall Plates: Brushed satin finish, Type 302 stainless steel.

Weatherproof Covers for Damp Locations: Gasketed, cast aluminum, with self-closing hinged
cover and corrosion-resistant screws; listed as suitable for use in wet locations with cover
closed.

Weatherproof Covers for Wet Locations: Gasketed, cast aluminum, with hinged lockable cover
and corrosion-resistant screws; listed as suitable for use in wet locations while in use with
attachment plugs connected and identified as extra-duty type.

Decorative Cover Plates: stainless steel.
Jumbo Cover Plates: stainless steel.
Weatherproof Cover Plates: Gasketed cast metal with hinged cover.

2.09 FLOOR BOX SERVICE FITTINGS

A

Manufacturers:

1. Hubbell Incorporated; : www.hubbell-wiring.com.

2. Thomas & Betts Corporation; : www.tnb.com/#sle.

3.  Wiremold, a brand of Legrand North America, Inc; : www.legrand.us/#sle.
4. Substitutions: See Section 01 60 00 - Product Requirements.

Description: Service fittings compatible with floor boxes provided under Section 26 05 37 with
all components, adapters, and trims required for complete installation.

Flush Floor Service Fittings:
1. Dual Service Flush Combination Outlets:
a. Cover: Rectangular.
b. Configuration:
1) Power: One standard convenience duplex receptacle(s) with duplex flap
opening(s).
2) Communications: Two Data Drops.
3) Voice and Data Jacks: As specified in Section 27 10 05.
2.  Accessories:
a. Carpet Flanges: Finish to match covers; configuration as required to accommodate
specified covers.

2.10 POKE-THROUGH ASSEMBLIES

A

B.

Description: Assembly comprising floor service fitting, poke-through component, fire stops and
smoke barriers, and junction box for conduit termination; fire rating listed to match fire rating of
floor and suitable for floor thickness where installed.

Flush Floor Service Fittings:
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1. Dual Service Flush Combination Outlets:
a. Cover: Hinged door(s).
b. Configuration:
1) Power: One standard convenience duplex receptacle(s).
2) Communications: Two data drops..
3) Voice and Data Jacks: As specified in Section 27 10 05.
2. Accessories:
a. Closure Plugs: Size and fire rating as required to seal unused core hole and maintain
fire rating of floor.

PART 3 EXECUTION
3.01 EXAMINATION

Verify that field measurements are as shown on the drawings.

Verify that outlet boxes are installed in proper locations and at proper mounting heights and are
properly sized to accommodate devices and conductors in accordance with NFPA 70.

Verify that wall openings are neatly cut and will be completely covered by wall plates.
Verify that final surface finishes are complete, including painting.
Verify that floor boxes are adjusted properly.

Verify that branch circuit wiring installation is completed, tested, and ready for connection to
wiring devices.

Verify that openings in access floor are in proper locations.
Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION

A.
B.

Provide extension rings to bring outlet boxes flush with finished surface.
Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.03 INSTALLATION

A

Perform work in a neat and workmanlike manner in accordance with NECA 1 and, where
applicable, NECA 130, including mounting heights specified in those standards unless
otherwise indicated.

Perform work in a neat and workmanlike manner in accordance with NECA 1, including
mounting heights specified in that standard unless otherwise indicated.

Coordinate locations of outlet boxes provided under Section 26 05 37 as required for installation

of wiring devices provided under this section.

1. Orient outlet boxes for vertical installation of wiring devices unless otherwise indicated.

2.  Locate wall switches on strike side of door with edge of wall plate 3 inches from edge of
door frame. Where locations are indicated otherwise, notify Architect to obtain direction
prior to proceeding with work.

Install wiring devices in accordance with manufacturer's instructions.

Install permanent barrier between ganged wiring devices when voltage between adjacent
devices exceeds 300 V.

Where required, connect wiring devices using pigtails not less than 6 inches long. Do not
connect more than one conductor to wiring device terminals.

Connect wiring devices by wrapping conductor clockwise 3/4 turn around screw terminal and
tightening to proper torque specified by the manufacturer. Where present, do not use push-in
pressure terminals that do not rely on screw-actuated binding.

WIRING DEVICES 262726-6
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Unless otherwise indicated, connect wiring device grounding terminal to branch circuit
equipment grounding conductor and to outlet box with bonding jumper.

For isolated ground receptacles, connect wiring device grounding terminal only to identified
branch circuit isolated equipment grounding conductor. Do not connect grounding terminal to
outlet box or normal branch circuit equipment grounding conductor.

Unless otherwise indicated, GFCI receptacles may be connected to provide feed-through
protection to downstream devices. Label such devices to indicate they are protected by
upstream GFCI protection.

Install securely, in a neat and workmanlike manner, as specified in NECA 1.
Install wiring devices plumb and level with mounting yoke held rigidly in place.
Install wall switches with OFF position down.

Do not share neutral conductor on branch circuits utilizing wall dimmers.

Install vertically mounted receptacles with grounding pole on top and horizontally mounted
receptacles with grounding pole on left.

Install wall plates to fit completely flush to wall with no gaps and rough opening completely
covered without strain on wall plate. Repair or reinstall improperly installed outlet boxes or
improperly sized rough openings. Do not use oversized wall plates in lieu of meeting this
requirement.

Install blank wall plates on junction boxes and on outlet boxes with no wiring devices installed or
designated for future use.

Install poke-through closure plugs in each unused core holes to maintain fire rating of floor.
Install receptacles with grounding pole on top.

Connect wiring device grounding terminal to outlet box with bonding jumper.

Install decorative plates on switch, receptacle, and blank outlets in finished areas.

Connect wiring devices by wrapping conductor around screw terminal.

Use jumbo size plates for outlets installed in masonry walls.

Install galvanized steel plates on outlet boxes and junction boxes in unfinished areas, above
accessible ceilings, and on surface mounted outlets.

3.04 INTERFACE WITH OTHER PRODUCTS

Tmoow »

®

Coordinate locations of outlet boxes provided under Section 26 05 37 to obtain mounting
heights.

Install wall switch 48 inches above finished floor.

Install convenience receptacle 18 inches above finished floor.

Install convenience receptacle 6 inches above backsplash of counter.
Install telephone jack 18 inches above finished floor.

Install telephone jack for side-reach wall telephone to position top of telephone at 54 inches
above finished floor.

Install telephone jack for forward-reach wall telephone to position top of telephone at 48 inches
above finished floor.

Coordinate installation of access floor boxes with access floor system provided under Section
09 6900.

Coordinate the installation of wiring devices with underfloor duct service fittings provided under
Section 26 0540.

WIRING DEVICES 262726-7
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3.05 FIELD QUALITY CONTROL
A. Perform field inspection, testing, adjusting, and balancing in accordance with Section 01 40 00.
B. Inspect each wiring device for damage and defects.

C. Operate each wall switch, wall dimmer, and fan speed controller with circuit energized to verify
proper operation.

Operate each wall switch with circuit energized and verify proper operation.
Verify that each receptacle device is energized.
Test each receptacle to verify operation and proper polarity.

Test each GFCI receptacle for proper tripping operation according to manufacturer's
instructions.

H. Correct wiring deficiencies and replace damaged or defective wiring devices.

I.  Verify that each telephone jack is properly connected and circuit is operational.
3.06 ADJUSTING

A. Adjust devices and wall plates to be flush and level.
3.07 CLEANING

A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match
original factory finish.

® mmo

END OF SECTION
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SECTION 26 28 13
FUSES
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Fuses.
1.02 RELATED REQUIREMENTS

A. Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

Section 26 05 73 - Overcurrent Protective Device Coordination Study: Additional criteria for the
selection of protective devices specified in this section.

Section 26 24 13 - Switchboards: Fusible switches.

Section 26 24 16 - Panelboards: Fusible switches.

Section 26 28 18 - Enclosed Switches: Fusible switches.

. Section 26 29 13 - Enclosed Controllers: Fusible switches.

1.03 REFERENCE STANDARDS

NEMA FU 1 - Low Voltage Cartridge Fuses.

NFPA 70 - National Electrical Code.

UL 248-1 - Low-Voltage Fuses - Part 1: General Requirements.

UL 248-4 - Low-Voltage Fuses - Part 4: Class CC Fuses.
E. UL 248-12 - Low-Voltage Fuses - Part 12: Class R Fuses.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate fuse clips furnished in equipment provided under other sections for
compatibility with indicated fuses.
a. Fusible Switches for Enclosed Motor Controllers: See Section 26 29 13.

2. Coordinate fuse requirements according to manufacturer's recommendations and
nameplate data for actual equipment to be installed.

3. Notify Architect of any conflicts with or deviations from the contract documents. Obtain
direction before proceeding with work.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

w
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B. Product Data: Provide manufacturer's standard data sheets including voltage and current
ratings, interrupting ratings, time-current curves, and current limitation curves.

C. Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.
2. Extra Fuses: One set(s) of three for each type and size installed.
3. Fuse Pullers: One set(s) compatible with each type and size installed.

1.06 QUALITY ASSURANCE
A. Conform to requirements of NFPA 70.

B. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

FUSES 262813 -1
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C. Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

D. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience and with service facilities within
100 miles of Project.

E. Products: Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose
specified and indicated.

1.07 MAINTENANCE MATERIALS
A. See Section 01 6000 - Product Requirements, for additional provisions.
B. Furnish two fuse pullers.
C. Furnish three of each size and type fuse installed.
PART 2 PRODUCTS
2.01 MANUFACTURERS
A. Cooper Bussmann, a division of Cooper Industries: www.cooperindustries.com/#sle.
B. Mersen (formerly Ferraz Shawmut): ferrazshawmut.mersen.com.
C. Littelfuse, Inc: www.littelfuse.com/#sle.
D. Substitutions: See Section 01 60 00 - Product Requirements.
2.02 APPLICATIONS

A. Service Entrance:
1. Fusible Switches up to 600 Amperes: Class RK1, time-delay.

B. General Purpose Branch Circuits: Class RK1, time-delay.
C. Primary Protection for Control Transformers: Class CC, time-delay.
2.03 FUSES

A. Provide products listed and classified by Underwriters Laboratories Inc. as suitable for the
purpose indicated.

B. Unless specifically indicated to be excluded, provide fuses for all fusible equipment as required
for a complete operating system.

C. Provide fuses of the same type, rating, and manufacturer within the same switch.

D. Comply with UL 248-1.

E. Unless otherwise indicated, provide cartridge type fuses complying with NEMA FU 1, Class and
ratings as indicated.

F. Voltage Rating: Suitable for circuit voltage.

G. Class R Fuses: Comply with UL 248-12.

H. Class CC Fuses: Comply with UL 248-4.

I. Power Load Feeder Switches: Class RK1 (time delay).

J. Motor Load Feeder Switches: Class RK1 (time delay).

K. Other Feeder Switches: Class RK1 (time delay).

L. General Purpose Branch Circuits: Class RK1 (time delay).

M. Motor Branch Circuits: Class L time delay.

N. Lighting Branch Circuits: Class G.

FUSES 262813-2
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2.04 CLASS RK1 (TIME DELAY) FUSES

A. Manufacturers:
1.  Bussman Corp.
2. Substitutions: See Section 01 60 00 - Product Requirements.

B. Construction: Current limiting, dual-element fuse, 10 seconds minimum at 500% rated amps,
with copper fuse element.

PART 3 EXECUTION
3.01 EXAMINATION

A. Verify that fuse ratings are consistent with circuit voltage and manufacturer's recommendations
and nameplate data for equipment.

B. Verify that conditions are satisfactory for installation prior to starting work.
3.02 INSTALLATION
A. Do not install fuses until circuits are ready to be energized.
B. Install fuses with label oriented such that manufacturer, type, and size are easily read.
END OF SECTION
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SECTION 26 28 17
ENCLOSED CIRCUIT BREAKERS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Enclosed circuit breakers.
1.02 RELATED REQUIREMENTS

A. Section 26 05 26 - Grounding and Bonding for Electrical Systems.

B. Section 26 05 29 - Hangers and Supports for Electrical Systems.

C. Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

D. Section 26 05 73 - Overcurrent Protective Device Coordination Study: Additional criteria for the
selection and adjustment of equipment and associated protective devices specified in this
section.

1.03 REFERENCE STANDARDS

FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service.

NECA 1 - Standard for Good Workmanship in Electrical Construction.

NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).

NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems.
NFPA 70 - National Electrical Code.

UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations.

UL 50E - Enclosures for Electrical Equipment, Environmental Considerations.

UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker
Enclosures.

IGmMmMmOOm>»

I. UL 869A - Reference Standard for Service Equipment.

J. UL 943 - Ground-Fault Circuit-Interrupters.

K. UL 1053 - Ground-Fault Sensing and Relaying Equipment.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1.  Coordinate work with other trades. Avoid placement of ductwork, piping, equipment, or
other potential obstructions within dedicated equipment spaces and within working
clearances for electrical equipment required by NFPA 70.

2.  Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Verify with manufacturer that conductor terminations are suitable for use with the
conductors to be installed.

4. Notify Architect of any conflicts with or deviations from the contract documents. Obtain
direction before proceeding with work.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data: Provide manufacturer's standard catalog pages and data sheets for circuit
breakers, enclosures, and other installed components and accessories.

ENCLOSED CIRCUIT BREAKERS 262817 -1
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C. Shop Drawings: Indicate outline and support point dimensions, voltage and current ratings,
short circuit current ratings, conduit entry locations, conductor terminal information, and installed
features and accessories.

1.  Clearly indicate whether proposed short circuit current ratings are fully rated or, where
acceptable, series rated systems.
2. Include documentation of listed series ratings.

D. Manufacturer's Installation Instructions: Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, installation, and starting of product.

1.06 QUALITY ASSURANCE
A. Conform to requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Maintain one copy of each document on site.

D. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

E. Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Store in a clean, dry space. Maintain factory wrapping or provide an additional heavy canvas or
heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

B. Handle carefully in accordance with manufacturer's written instructions to avoid damage to
enclosed circuit breaker internal components, enclosure, and finish.

1.08 FIELD CONDITIONS

A. Maintain ambient temperature between 23 degrees F and 104 degrees F during and after
installation of enclosed circuit breakers.

1.09 EXTRA MATERIALS

A. See Section 01 6000 - Product Requirements, for additional provisions.
PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Eaton Corporation; Cutler-Hammer Products: www.eaton.com/#sle.
General Electric Company: www.geindustrial.com/#sle.
Schneider Electric; Square D Products: www.schneider-electric.us/#sle.
Substitutions: See Section 01 60 00 - Product Requirements.

moowm

Source Limitations: Furnish enclosed circuit breakers and associated components produced by
the same manufacturer as the other electrical distribution equipment used for this project and
obtained from a single supplier.

2.02 ENCLOSED CIRCUIT BREAKERS

A. Description: Units consisting of molded case circuit breakers individually mounted in
enclosures.

B. Provide products listed and labeled by Underwriters Laboratories Inc. as suitable for the
purpose indicated.

ENCLOSED CIRCUIT BREAKERS 262817-2
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Unless otherwise indicated, provide products suitable for continuous operation under the
following service conditions:

1. Altitude: Less than 6,600 feet.

2. Ambient Temperature: Between 23 degrees F and 104 degrees F.

Short Circuit Current Rating:

1. Provide enclosed circuit breakers with listed short circuit current rating not less than the
available fault current at the installed location indicated on the drawings.

2. Listed series ratings are acceptable, except where not permitted by motor contribution
according to NFPA 70.

3. Label equipment utilizing series ratings as required by NFPA 70.

Enclosed Circuit Breakers Used for Service Entrance: Listed and labeled as suitable for use as
service equipment according to UL 869A.

Conductor Terminations: Suitable for use with the conductors to be installed.
Provide thermal magnetic circuit breakers unless otherwise indicated.
Provide electronic trip circuit breakers where indicated.

Provide insulated, groundable fully rated solid neutral assembly where a neutral connection is
required, with a suitable lug for terminating each neutral conductor.

Provide solidly bonded equipment ground bus in each enclosed circuit breaker, with a suitable
lug for terminating each equipment grounding conductor.

Enclosures: Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E.
1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the
following installation locations:
a. Indoor Clean, Dry Locations: Type 1.
b. Outdoor Locations: Type 3R.
2.  Finish for Painted Steel Enclosures: Manufacturer's standard, factory applied grey unless
otherwise indicated.
3. Provide surface-mounted enclosures unless otherwise indicated.

Provide externally operable handle with means for locking in the OFF position.

Ground Fault Protection: Where ground-fault protection is indicated, provide system listed and
labeled as complying with UL 1053.
1. Where electronic circuit breakers equipped with integral ground fault protection are used,
provide separate neutral current sensor where applicable.
2. Where accessory ground fault sensing and relaying equipment is used, equip companion
circuit breakers with ground-fault shunt trips.
a. Use zero sequence ground fault detection method unless otherwise indicated.
b. Provide test panel and field-adjustable ground fault pick-up and delay settings.

2.03 MOLDED CASE CIRCUIT BREAKERS

A

Description: Quick-make, quick-break, over center toggle, trip-free, trip-indicating circuit
breakers listed and labeled as complying with UL 489, and complying with FS W-C-375 where
applicable; ratings, configurations, and features as indicated on the drawings.

Interrupting Capacity:

1. Provide circuit breakers with interrupting capacity as required to provide the short circuit
current rating indicated, but not less than:
a. 14000 min. rms symmetrical amperes at 240 VAC or 208 VAC.
b. 21000 min. rms symmetrical amperes at 480 VAC.

2. Fully Rated Systems: Provide circuit breakers with interrupting capacity not less than the
short circuit current rating indicated.
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3. Series Rated Systems: Provide circuit breakers listed in combination with upstream
devices to provide interrupting rating not less than the short circuit current rating indicated.

Conductor Terminations:
1. Provide mechanical lugs unless otherwise indicated.
2. Lug Material: Copper, suitable for terminating copper conductors only.

Thermal Magnetic Circuit Breakers: For each pole, furnish thermal inverse time tripping

element for overload protection and magnetic instantaneous tripping element for short circuit

protection.

1. Provide field-adjustable magnetic instantaneous trip setting for circuit breaker frame sizes
225 amperes and larger.

2. Provide interchangeable trip units for circuit breaker frame sizes 225 amperes and larger.

Electronic Trip Circuit Breakers: Furnish solid state, microprocessor-based, true rms sensing
trip units.
1. Provide the following field-adjustable trip response settings:
a. Long time pickup, adjustable by replacing interchangeable trip unit or by setting dial.
b. Long time delay.
c. Short time pickup and delay.
d. Instantaneous pickup.
e. Ground fault pickup and delay where ground fault protection is indicated.

Multi-Pole Circuit Breakers: Furnish with common trip for all poles.

Provide the following circuit breaker types where indicated:
1. Ground Fault Circuit Interrupter (GFCI) Circuit Breakers: Listed as complying with UL 943,
class A for protection of personnel.

Provide listed switching duty rated circuit breakers with SWD marking for all branch circuits
serving fluorescent lighting.

Provide the following features and accessories where indicated or where required to complete
installation:
1. Shunt Trip: Provide coil voltage as required for connection to indicated trip actuator.

Molded Case Circuit Breakers: UL listed for the following service conditions:
1. Temperature: 95 degrees F.
2. Altitude: 1000 feet.

2.04 TRIP UNITS

A

Field-Adjustable Trip Circuit Breakers: Provide circuit breakers with frame sizes 200 amperes
and larger with mechanism for adjusting long time continuous current, short time pickup current
setting for automatic operation. Range of Adjustment: amperes.

Field-Changeable Ampere Rating Circuit Breaker: Provide circuit breakers with frame sizes 250
amperes and larger with changeable trip units.

Current Limiting Circuit Breaker: Provide circuit breaker as indicated with
automatically-resetting current limiting elements in each pole. Let-through Current and Energy:
Less than permitted for same size Class RK-5 fuse.

Solid-State Circuit Breaker: Provide circuit breaker as scheduled with electronic sensing, timing
and tripping circuits for adjustable current settings; ground fault trip with zero sequence type
ground fault sensor; instantaneous trip.

2.05 CURRENT LIMITERS

A
B.

Current Limiters: Designed for application with molded case circuit breaker.

Coordinate limiter size with trip rating of circuit breaker to prevent nuisance tripping and to
achieve interrupting current rating specified for circuit breaker.
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C.

Provide interlocks to trip circuit breaker and to prevent closing circuit breaker when limiter
compartment cover is removed or when one or more limiter is not in place or has operated.

2.06 ACCESSORIES

A

TMO O ®

Enclosures:
1.  Fabricate enclosures from steel.
2. Finish: Manufacturer's standard enamel finish, gray color.

Provide accessories as scheduled.

Handle Lock: Include provisions for padlocking.

Provide mechanical trip device.

Provide grounding lug in each enclosure.

Provide products suitable for use as service entrance equipment where so applied.

PART 3 EXECUTION
3.01 EXAMINATION

A.
B.

C.
D.

Verify that field measurements are as shown on the drawings.

Verify that the ratings of the enclosed circuit breakers are consistent with the indicated
requirements.

Verify that mounting surfaces are ready to receive enclosed circuit breakers.
Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A

B.

mom

S 0

K.

Install enclosed circuit breakers where indicated, in accordance with manufacturer's
instructions.

Install enclosed circuit breakers securely, in a neat and workmanlike manner in accordance with
NECA 1.

Arrange equipment to provide minimum clearances in accordance with manufacturer's
instructions and NFPA 70.

Provide required supports in accordance with Section 26 05 29.
Install enclosed circuit breakers plumb.

Except where indicated to be mounted adjacent to the equipment they supply, mount enclosed
circuit breakers such that the highest position of the operating handle does not exceed 79
inches above the floor or working platform.

Provide grounding and bonding in accordance with Section 26 05 26.
Set field-adjustable ground fault protection pickup and time delay settings as indicated.
Height: 5 feet to operating handle.

Provide identification nameplates for each enclosed circuit breaker in accordance with Section
26 0553.

Provide arc flash warning labels in accordance with NFPA 70.

3.03 FIELD QUALITY CONTROL

A.
B.

Perform inspection, testing, and adjusting in accordance with Section 01 40 00.

Inspect and test in accordance with manufacturer's instructions and NETA STD ATS, except
Section 4.
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C. Perform inspections and tests listed in NETA STD ATS, Section 7.6.1.1 for circuit breakers
used for service entrance and for circuit breakers larger than 400 amperes. Tests listed as
optional are not required.

D. Ground Fault Protection Systems: Test in accordance with manufacturer's instructions as
required by NFPA 70.

E. Test GFCI circuit breakers to verify proper operation.

F. Test shunt trips to verify proper operation.

G. Correct deficiencies and replace damaged or defective enclosed circuit breakers.

H. Perform field inspection and testing in accordance with Section 01 4000.

I.  Inspect and test each circuit breaker.

J. Inspect each circuit breaker visually.

K. Perform several mechanical ON-OFF operations on each circuit breaker.

L. Verify circuit continuity on each pole in closed position.

M. Determine that circuit breaker will trip on overcurrent condition, with tripping time to NEMA AB 1

requirements.
N. Include description of testing and results in test report.
3.04 ADJUSTING

A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended
torque settings.

3.05 CLEANING

A. Clean dirt and debris from circuit breaker enclosures and components according to
manufacturer's instructions.

B. Repair scratched or marred exterior surfaces to match original factory finish.
END OF SECTION
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SECTION 26 28 18
ENCLOSED SWITCHES

PART 1 GENERAL
1.01 SECTION INCLUDES

A.
B.
C.

Enclosed safety switches.
Fusible switches.
Nonfusible switches.

1.02 RELATED REQUIREMENTS

A.
B.
C.

Section 26 05 26 - Grounding and Bonding for Electrical Systems.
Section 26 05 29 - Hangers and Supports for Electrical Systems.

Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

Section 26 05 73 - Overcurrent Protective Device Coordination Study: Additional criteria for the
selection of equipment and associated protective devices specified in this section.

Section 26 28 13 - Fuses.
Section 26 29 13 - Enclosed Controllers: Manual motor controllers.

Section 26 36 00 - Transfer Switches: Automatic and non-automatic switches listed for use as
transfer switch equipment.

1.03 REFERENCE STANDARDS

A

~TIeMMOOW®

NECA 1 - Standard for Good Workmanship in Electrical Construction.

NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).

NEMA FU 1 - Low Voltage Cartridge Fuses; National Electrical Manufacturers Association.
NEMA KS 1 - Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum).

NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems.
NFPA 70 - National Electrical Code.

UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations.

UL 50E - Enclosures for Electrical Equipment, Environmental Considerations.

UL 98 - Enclosed and Dead-Front Switches.

1.04 SUBMITTALS

A.
B.

C.

See Section 01 30 00 - Administrative Requirements, for submittal procedures.

Product Data: Provide manufacturer's standard catalog pages and data sheets for enclosed
switches and other installed components and accessories.

Project Record Documents: Record actual locations of enclosed switches.

1.05 QUALITY ASSURANCE

A

Conform to requirements of NFPA 70.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A.
B.
C.

Eaton Corporation; Cutler-Hammer Products; Model : www.eaton.com/#sle.
General Electric Company; Model : www.geindustrial.com/#sle.
Schneider Electric; Square D Products; Model : www.schneider-electric.us/#sle.
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Substitutions: See Section 01 60 00 - Product Requirements.

Source Limitations: Furnish enclosed switches and associated components produced by the
same manufacturer as the other electrical distribution equipment used for this project and
obtained from a single supplier.

2.02 ENCLOSED SAFETY SWITCHES

A

B.
C.

Cc - I@emMmOo

Description: Quick-make, quick-break enclosed safety switches listed and labeled as complying
with UL 98; heavy duty; ratings, configurations, and features as indicated on the drawings.

Provide products listed, classified, and labeled as suitable for the purpose intended.

Unless otherwise indicated, provide products suitable for continuous operation under the
following service conditions:

1. Altitude: Less than 6,600 feet.

2. Ambient Temperature: Between -22 degrees F and 104 degrees F.

Horsepower Rating: Suitable for connected load.

Voltage Rating: Suitable for circuit voltage.

Short Circuit Current Rating:

Provide with switch blade contact position that is visible when the cover is open.
Fuse Clips for Fusible Switches: As required to accept fuses indicated.
Conductor Terminations: Suitable for use with the conductors to be installed.

Provide solidly bonded equipment ground bus in each enclosed safety switch, with a suitable lug
for terminating each equipment grounding conductor.

Enclosures: Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E.
1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the
following installation locations:
a. Indoor Clean, Dry Locations: Type 1.
b. Outdoor Locations: Type 3R.

Provide safety interlock to prevent opening the cover with the switch in the ON position with
capability of overriding interlock for testing purposes.

Heavy Duty Switches:
1. Products:
a. Schneider Electric.
b. General Electric Co.
c. Cutler Hammer.
d. Substitutions: See Section 01 60 00 - Product Requirements.
2. Comply with NEMA KS 1.
3.  Conductor Terminations:
a. Provide mechanical lugs unless otherwise indicated.
b. Provide compression lugs where indicated.
c. Lug Material: Copper, suitable for terminating copper conductors only.
4. Provide externally operable handle with means for locking in the OFF position, capable of
accepting three padlocks.

2.03 COMPONENTS

A

Fusible Switch Assemblies: NEMA KS 1, Type HD enclosed load interrupter knife switch.

1.  Externally operable handle interlocked to prevent opening front cover with switch in ON
position.

2. Handle lockable in OFF position.

3. Fuse clips: Designed to accommodate NEMA FU1, Class R fuses.
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B.

C.

Nonfusible Switch Assemblies: NEMA KS 1, Type HD enclosed load interrupter knife switch.

1.  Externally operable handle interlocked to prevent opening front cover with switch in ON
position.

2. Handle lockable in OFF position.

Enclosures: NEMA KS 1.

1. Interior Dry Locations: Type 1.
2.  Exterior Locations: Type 3R.

PART 3 EXECUTION
3.01 EXAMINATION

A.
B.
C.
D.

Verify that field measurements are as shown on the drawings.

Verify that the ratings of the enclosed switches are consistent with the indicated requirements.
Verify that mounting surfaces are ready to receive enclosed safety switches.

Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A.
B.

l.
J.
K.
L

Install enclosed switches in accordance with manufacturer's instructions.

Install enclosed switches securely, in a neat and workmanlike manner in accordance with NECA
1.

Arrange equipment to provide minimum clearances in accordance with manufacturer's
instructions and NFPA 70.

Provide required supports in accordance with Section 26 05 29.
Install enclosed switches plumb.

Except where indicated to be mounted adjacent to the equipment they supply, mount enclosed
switches such that the highest position of the operating handle does not exceed 79 inches
above the floor or working platform.

Provide grounding and bonding in accordance with Section 26 05 26.

Provide fuses complying with Section 26 28 13 for fusible switches as indicated or as required
by equipment manufacturer's recommendations.

Provide identification nameplate for each enclosed switch in accordance with Section 26 0553.
Provide arc flash warning labels in accordance with NFPA 70.
Install fuses in fusible disconnect switches.

Apply adhesive tag on inside door of each fused switch indicating NEMA fuse class and size
installed.

3.03 FIELD QUALITY CONTROL

A
B.
C.
D.

Perform field inspection, testing, and adjusting in accordance with Section 01 40 00.
Inspect and test in accordance with NETA STD ATS, except Section 4.
Perform inspections and tests listed in NETA STD ATS, Section 7.5.1.1.

Correct deficiencies and replace damaged or defective enclosed safety switches or associated
components.

3.04 ADJUSTING

A

Adjust tightness of mechanical and electrical connections to manufacturer's recommended
torque settings.
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3.05 CLEANING

A. Clean dirt and debris from switch enclosures and components according to manufacturer's
instructions.

B. Repair scratched or marred exterior surfaces to match original factory finish.
END OF SECTION
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SECTION 26 29 13
ENCLOSED CONTROLLERS

PART 2 PRODUCTS
1.01 ENCLOSED MOTOR CONTROLLERS

A

Provide enclosed motor controller assemblies consisting of all required components, control
power transformers, instrumentation and control wiring, accessories, etc. as necessary for a
complete operating system.

Provide products listed, classified, and labeled as suitable for the purpose intended.

Description: Enclosed motor controllers complying with NEMA ICS 2, and listed and labeled as
complying with UL 60947-1 and UL 60947-4-1; ratings, configurations and features as indicated
on the drawings.

Service Conditions:
1. Provide motor controllers and associated components suitable for operation under the
following service conditions without derating:
a. Altitude:
1) Class 1 Km Equipment (devices utilizing power semiconductors, e.g. variable
frequency controllers): Less than 3,300 feet.
2) Class 2 Km Equipment (electromagnetic and manual devices): Less than 6,600
feet.
b. Ambient Temperature: Between 32 degrees F and 104 degrees F.
2.  Provide motor controllers and associated components suitable for operation at indicated
ratings under the service conditions at the installed location.

Short Circuit Current Rating:
Conductor Terminations: Suitable for use with the conductors to be installed.

Enclosures:

1. Comply with NEMA ICS 6.

2. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the
following installation locations:

3.  Finish: Manufacturer's standard unless otherwise indicated.

Instrument Transformers:

1. Comply with IEEE C57.13.

2.  Select suitable ratio, burden, and accuracy as required for connected devices.

3.  Current Transformers: Connect secondaries to shorting terminal blocks.

4. Potential Transformers: Include primary and secondary fuses with disconnecting means.

1.02 OVERCURRENT PROTECTIVE DEVICES
A. Overload Relays:

1. Provide overload relays and, where applicable, associated current elements/heaters,
selected according to actual installed motor nameplate data, in accordance with
manufacturer's recommendations and NFPA 70; include consideration for motor service
factor and ambient temperature correction, where applicable.

Inverse-Time Trip Class Rating: Class 20 unless otherwise indicated or required.
Trip-free operation.

Visible trip indication.

Resettable.

a. Employ manual reset unless otherwise indicated.

b. Do not employ automatic reset with two-wire control.

END OF SECTION
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SECTION 26 29 23
VARIABLE-FREQUENCY MOTOR CONTROLLERS
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Variable frequency controllers.
1.02 RELATED REQUIREMENTS
A. Section 03 30 00 - Cast-in-Place Concrete: Housekeeping pads.

B. Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

C. Section 26 28 13 - Fuses.
1.03 REFERENCE STANDARDS

A. NEMA ICS 7.1 - Safety Standards for Construction and Guide for Selection, Installation, and
Operation of Adjustable-Speed Drive Systems.

B. NEMA ICS 7 - Industrial Control and Systems: Adjustable-Speed Drives.
C. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).
D. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems.
E. NFPA 70 - National Electrical Code.
1.04 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data: Provide catalog sheets showing voltage, controller size, ratings and size of
switching and overcurrent protective devices, short circuit ratings, dimensions, and enclosure
details.

C. Shop Drawings: Indicate front and side views of enclosures with overall dimensions and
weights shown; conduit entrance locations and requirements; and nameplate legends.

D. Test Reports: Indicate field test and inspection procedures and test results.

E. Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated by
testing agency. Include instructions for storage, handling, protection, examination, preparation,
and installation of product.

F. Manufacturer's Field Reports: Indicate start-up inspection findings.

G. Operation Data: NEMA ICS 7.1. Include instructions for starting and operating controllers, and
describe operating limits that may result in hazardous or unsafe conditions.

H. Maintenance Data: NEMA ICS 7.1. Include routine preventive maintenance schedule.
1.05 QUALITY ASSURANCE
A. Conform to requirements of NFPA 70.

B. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience and with service facilities within
100 miles of Project.

C. Products: Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose
specified and indicated.

D. Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.
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1.06 DELIVERY, STORAGE, AND HANDLING

A. Store in a clean, dry space. Maintain factory wrapping or provide an additional heavy canvas or
heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

B. Handle in accordance with manufacturer's written instructions. Lift only with lugs provided for
the purpose. Handle carefully to avoid damage to components, enclosure, and finish.

PART 2 PRODUCTS
2.01 MANUFACTURERS
A. ABB: www.ABB.com.
B. Schneider Electric; Square D Products: www.schneider-electric.us.
C. Danfoss: www.danfoss.us.
D. Substitutions: See Section 01 60 00 - Product Requirements.
2.02 DESCRIPTION

A. Variable Frequency Controllers: Enclosed controllers suitable for operating the indicated loads,
in conformance with requirements of NEMA ICS 7. Select unspecified features and options in
accordance with NEMA ICS 3.1.

1.  Employ pulse-width-modulated inverter system.

2. Design for ability to operate controller with motor disconnected from output.

3. Design to attempt five automatic restarts following fault condition before locking out and
requiring manual restart.

B. Enclosures: NEMA 250, Type 1, suitable for equipment application in places regularly open to
the public.

C. Finish: Manufacturer's standard enamel.
2.03 OPERATING REQUIREMENTS
A. Rated Input Voltage: 480 volts, three phase, 60 Hertz.
B. Motor Nameplate Voltage: 460 volts, three phase, 60 Hertz.

C. Displacement Power Factor: Between 1.0 and 0.95, lagging, over entire range of operating
speed and load.

Operating Ambient: 0 degrees C to 40 degrees C.
Minimum Efficiency at Full Load: 85 percent.
Time to Stop: 5 seconds.
Volts Per Hertz Adjustment: Plus or minus O percent.
Current Limit Adjustment: 60 to 110 percent of rated.
Acceleration Rate Adjustment: 0.5 to 30 seconds.
Deceleration Rate Adjustment: 1 to 30 seconds.

K. Input Signal: 4 to 20 mA DC.
2.04 COMPONENTS

A. Display: Provide integral digital display to indicate output voltage, output frequency, and output
current.

B. Status Indicators: Separate indicators for overcurrent, overvoltage, ground fault,
overtemperature, and input power ON.

C. Furnish HAND-OFF-AUTOMATIC selector switch and manual speed control.
D. Include undervoltage release.

ST I GmmOo
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E. Control Power Source: Integral control transformer.

F. Door Interlocks: Furnish mechanical means to prevent opening of equipment with power
connected, or to disconnect power if door is opened; include means for defeating interlock by
qualified persons.

G. Safety Interlocks: Furnish terminals for remote contact to inhibit starting under both manual and
automatic mode.

H. Control Interlocks: Furnish terminals for remote contact to allow starting in automatic mode.

I.  Manual Bypass: Furnish contactor, motor running overload protection, and short circuit
protection for full voltage, non-reversing operation of the motor. Include isolation switch to allow
maintenance of inverter during bypass operation.

J.  Emergency Stop: Use dynamic brakes for emergency stop function.

Disconnecting Means: Include integral fused disconnect switch on the line side of each
controller.

L. Wiring Terminations: Match conductor materials and sizes indicated.
M. Line Reactor: Furnish line reactor (s) for harmonics mitigation.
2.05 SOURCE QUALITY CONTROL
A. Shop inspect and perform standard productions tests for each controller.

B. Make completed controller available for inspection at manufacturer's factory prior to packaging
for shipment. Notify Owner at least 7 days before inspection is allowed.

PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that surface is suitable for controller installation.

B. Do notinstall controller until building environment can be maintained within the service
conditions required by the manufacturer.

C. Verify that field measurements are as indicated on shop drawings.
3.02 INSTALLATION

A. Install in accordance with NEMA ICS 7.1 and manufacturer's instructions.

B. Tighten accessible connections and mechanical fasteners after placing controller.
C. Provide fuses in fusible switches; refer to Section 26 28 13 for product requirements.
D

Select and install overload heater elements in motor controllers to match installed motor
characteristics.

E. Identify variable frequency controllers in accordance with Section 26 05 53.
3.03 FIELD QUALITY CONTROL
A. Provide the service of the manufacturer's field representative to prepare and start controllers.
B. Perform field inspection and testing in accordance with Section 01 40 00.
C. Inspect and test in accordance with NETA STD ATS, except Section 4.
D. Perform inspections and tests listed in NETA STD ATS, Section 7.17.
3.04 ADJUSTING

A. Make final adjustments to installed controller to assure proper operation of load system. Obtain
performance requirements from installer of driven loads.

3.05 CLOSEOUT ACTIVITIES
A. Demonstrate operation of controllers in automatic and manual modes.
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3.06 MAINTENANCE

A. See Section 01 70 00 - Execution Requirements, for additional requirements relating to
maintenance service.

B. Provide a separate maintenance contract for specified maintenance service.

C. Provide service and maintenance of controllers for one year from Date of Substantial
Completion.

END OF SECTION
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SECTION 26 32 13
ENGINE GENERATORS
PART 1 GENERAL
1.01 SECTION INCLUDES

A. Packaged engine generator system and associated components and accessories:
1. Engine and engine accessory equipment.
2. Alternator (generator).
3.  Generator set control system.
4. Generator set enclosure.

Packaged engine generator set.

Heat exchanger.

Exhaust silencer, emissions controls, and fittings.
Remote control panel.

Battery and charger.

@mMmoOoOw

. Sound enclosure.

1.02 RELATED REQUIREMENTS

Section 03 30 00 - Cast-in-Place Concrete: Concrete equipment pads.
Section 22 10 05 - Plumbing Piping: Gas piping.

Section 23 11 23 - Facility Natural-Gas Piping.

Section 23 31 00 - HVAC Ducts and Casings.

Section 26 05 26 - Grounding and Bonding for Electrical Systems.
Section 26 05 29 - Hangers and Supports for Electrical Systems.

@mMmoow®>

Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

H. Section 26 36 00 - Transfer Switches.
1.03 REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical Construction.
B. NECA/EGSA 404 - Standard for Installing Generator Sets.
C. NEMA MG 1 - Motors and Generators.
D

NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); National Electrical
Manufacturers Association.

NFPA 30 - Flammable and Combustible Liquids Code.

NFPA 37 - Standard for the Installation and Use of Stationary Combustion Engines and Gas
Turbines.

NFPA 70 - National Electrical Code.
NFPA 99 - Health Care Facilities Code.
NFPA 110 - Standard for Emergency and Standby Power Systems.
UL 1236 - Battery Chargers for Charging Engine-Starter Batteries.
K. UL 2200 - Stationary Engine Generator Assemblies.
1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

mom
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B.

1.  Coordinate compatibility of generator sets to be installed with work provided under other
sections or by others.
a. Transfer Switches: See Section 26 36 00.

2. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment
or other potential obstructions within the spaces dedicated for engine generator system.

3. Coordinate arrangement of equipment with the dimensions and clearance requirements of
the actual equipment to be installed.

4. Coordinate the work to provide electrical circuits suitable for the power requirements of the
actual auxiliary equipment and accessories to be installed.

5. Notify Architect of any conflicts with or deviations from the contract documents. Obtain
direction before proceeding with work.

Preinstallation Meeting: Convene one week before starting work of this section; require
attendance of all affected installers.

1.05 SUBMITTALS

A.
B.

®mmo
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See Section 01 30 00 - Administrative Requirements, for submittal procedures.

Product Data: Provide manufacturer's standard catalog pages and data sheets for each
product, including ratings, configurations, dimensions, finishes, weights, service condition
requirements, and installed features. Include alternator starting capabilities, engine fuel
consumption rates, and cooling, combustion air, and exhaust requirements.

1. Include generator set sound level test data.

2. Include characteristic trip curves for overcurrent protective devices upon request.

3. Include alternator thermal damage curve upon request.

Shop Drawings: Include dimensioned plan views and sections indicating locations of system
components, required clearances, and field connection locations. Include system
interconnection schematic diagrams showing all factory and field connections.

Specimen Warranty: Submit sample of manufacturer's warranty.
Evidence of qualifications for installer.
Evidence of qualifications for maintenance contractor (if different entity from installer).

Manufacturer's Installation Instructions: Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, installation, and operation of product.

Manufacturer's factory emissions certification.
Manufacturer's certification that products meet or exceed specified requirements.
Source quality control test reports.

Provide NFPA 110 required documentation from manufacturer where requested by authorities
having jurisdiction, including but not limited to:

1.  Certified prototype tests.

2. Torsional vibration compatibility certification.

3.  NFPA 110 compliance certification.

4. Certified rated load test at rated power factor.

Manufacturer’s detailed field testing procedures.
Field quality control test reports.

Operation and Maintenance Data: Include detailed information on system operation, equipment

programming and setup, replacement parts, and recommended maintenance procedures and

intervals.

1. Include contact information for entity that will be providing contract maintenance and
trouble call-back service.

ENGINE GENERATORS 263213-2



NEW CAESAR RODNEY ELEMENTARY SCHOOL 2017073.00

< c

N < X =

3

Executed Warranty: Submit documentation of final executed warranty completed in Owner's
name and registered with manufacturer.

Maintenance contracts.

Project Record Documents: Record actual locations of system components, installed circuiting
arrangements and routing, and final equipment settings.

Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.

2. Extra Fuses: One of each type and size.

3.  Extra Filter Elements: One of each type, including fuel, oil and air.

Shop Drawings: Indicate electrical characteristics and connection requirements. Show plan
and elevation views with overall and interconnection point dimensions, fuel consumption rate
curves at various loads, ventilation and combustion air requirements, electrical diagrams
including schematic and interconnection diagrams.

Product Data: Provide data showing dimensions, weights, ratings, interconnection points, and
internal wiring diagrams for engine, generator, control panel, battery, battery rack, battery
charger, exhaust silencer, vibration isolators, day tank, and remote radiator.

Test Reports: Indicate results of performance testing.

Manufacturer's Installation Instructions: Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, installation, and starting of product.

Manufacturer's Certificate: Certify that products meet or exceed specified requirements.
Manufacturer's Field Reports: Indicate procedures and findings.
Operation Data: Include instructions for normal operation.

Maintenance Data: Include instructions for routine maintenance requirements, service manuals
for engine and day tank, oil sampling and analysis for engine wear, and emergency
maintenance procedures.

Maintenance Materials and Tools: Furnish the following for Owner's use in maintenance of

project.

1.  Extra Filter Elements: One of each type, including fuel, oil and air.

2. Tools: One set of tools required for preventative maintenance of the engine generator
system. Package tools in adequately sized metal tool box.

1.06 QUALITY ASSURANCE

A

Comply with the following:

1. NFPA 70 (National Electrical Code).

2. NFPA 110 (Standard for Emergency and Standby Power Systems); meet requirements for
Level 1 system.

3. NFPA 37 (Standard for the Installation and Use of Stationary Combustion Engines and
Gas Turbines).

Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.
1. Authorized service facilities located within 200 miles of project site.

Installer Qualifications: Company specializing in performing the work of this section with
minimum three years documented experience with engine generator systems of similar size,
type, and complexity; manufacturer's authorized installer.
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Maintenance Contractor Qualifications: Same entity as installer or different entity with specified
qualifications.
1.  Contract maintenance office located within 200 miles of project site.

Products: Listed, classified, and labeled by Underwriter's Laboratories Inc. (UL) or testing firm
acceptable to authorities having jurisdiction as suitable for the purpose indicated.

Conform to requirements of NFPA 70.
1. Maintain one copy of each document on site.

Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience with service facilities within 100
miles of Project.

Supplier Qualifications: Authorized distributor of specified manufacturer with minimum three
years documented experience.

Products: Furnish products listed and classified by Underwriters Laboratories as suitable for
purpose specified and indicated.

1.07 DELIVERY, STORAGE, AND HANDLING

A

B.

C.

Receive, inspect, handle, and store generator sets in accordance with manufacturer's
instructions and NECA/EGSA 404.

Store in a clean, dry space. Maintain factory wrapping or provide an additional heavy canvas or
heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

Handle carefully in accordance with manufacturer's instructions to avoid damage to generator
set components, enclosure, and finish.

1.08 FIELD CONDITIONS

A

Maintain field conditions within manufacturer's required service conditions during and after
installation.

1.09 WARRANTY

A.
B.

C.
D.

See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

Provide minimum one year manufacturer warranty covering repair or replacement due to
defective materials or workmanship.

Accept unit on site on skids. Inspect for damage.
Protect equipment from dirt and moisture by securely wrapping in heavy plastic.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A
B.

Packaged Engine Generator Set - Basis of Design: Kohler Power Systems; Model 50 REZGB

Packaged Engine Generator Set - Other Acceptable Manufacturers:

1.  Caterpillar Inc: www.cat.com/power-generation.

2. Cummins Power Generation Inc: www.cumminspower.com/#sle.
3. Generac Power Systems: www.generac.com/industrial.

Substitutions: See Section 01 60 00 - Product Requirements.

Products other than basis of design are subject to compliance with specified requirements and
prior approval of Engineer. By using products other than basis of design, Contractor accepts
responsibility for costs associated with any necessary modifications to related work, including
any design fees.

Source Limitations: Furnish engine generator sets and associated components and
accessories produced by a single manufacturer and obtained from a single supplier.
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Caterpillar Inc: www.caterpillar.com.

Cummins Engine Company, |: www.cummins.com.

Kohler Power Systems: www.kohler.com.

Substitutions: See Section 01 60 00 - Product Requirements.

2.02 PACKAGED ENGINE GENERATOR SYSTEM

A

w

Provide new engine generator system consisting of all required equipment, sensors, conduit,
boxes, wiring, piping, supports, accessories, system programming, etc. as necessary for a
complete operating system that provides the functional intent indicated.

Provide products listed, classified, and labeled as suitable for the purpose intended.

System Description:

1. Application: _Stand by.

2. Configuration: Single packaged engine generator set operated independently (not in
parallel).

Packaged Engine Generator Set:

Type: Gaseous (spark ignition).

Basis of Design: Kohler Power Systems Model 50 REZGB.
Power Rating: As indicated on drawings, standby.

Voltage: As indicated on drawings.

Main Line Circuit Breaker:

a. Type: Thermal magnetic.

b. Trip Rating: Select according to generator set rating.
c. Features:

Generator Set General Requirements:

1. Prototype tested in accordance with NFPA 110 for Level 1 systems.

2. Factory-assembled, with components mounted on suitable base.

3. List and label engine generator assembly as complying with UL 2200.

4. Power Factor: Unless otherwise indicated, specified power ratings are at 0.8 power factor
for three phase voltages and 1.0 power factor for single phase voltages.

5.  Provide suitable guards to protect personnel from accidental contact with rotating parts,
hot piping, and other potential sources of injury.

6. Main Line Circuit Breakers: Provide factory-installed line side connections with suitable
lugs for load side connections.

Service Conditions: Provide engine generator system and associated components suitable for
operation under the service conditions at the installed location.

1. Altitude: 1000 feet.

2. Ambient Temperature: Between 0 and 104 degrees F.

Starting and Load Acceptance Requirements:

1. Cranking Method: Cycle cranking complying with NFPA 110 (15 second crank period,
followed by 15 second rest period, with cranking limiter time-out after 3 cycles), unless
otherwise required.

2. Cranking Limiter Time-Out: If generator set fails to start after specified cranking period,
indicate overcrank alarm condition and lock-out generator set from further cranking until
manually reset.

3. Start Time: Capable of starting and achieving conditions necessary for load acceptance
within 10 seconds (NFPA 110, Type 10).

4. Maximum Load Step: Supports 100 percent of rated load in one step.

Exhaust Emissions Requirements:

agrOND =
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K.

1.  Comply with federal (EPA), state, and local regulations applicable at the time of
commissioning; include factory emissions certification with submittals.

2. Do not make modifications affecting generator set factory emissions certification without
approval of manufacturer and Engineer. Where such modifications are made, provide field
emissions testing as necessary for certification.

Sound Level Requirements:

1. Do not exceed 69 dBA when measured at 23 feet from generator set in free field (no
sound barriers) while operating at full load; include manufacturer's sound data with
submittals.

Description: NFPA 110, engine generator system to provide source of power for Level 1
applications conforming to NFPA 99.

System Capacity: 50 kW, 63 kVA at elevation of 100 feet above sea level, continuous rating
using engine-mounted radiator.

2.03 ENGINE AND ENGINE ACCESSORY EQUIPMENT

A

B.

Provide engine with adequate horsepower to achieve specified power output at rated speed,
accounting for alternator efficiency and parasitic loads.

Engine Fuel System - Gaseous (Spark Ignition):

1.  Fuel Source: Natural gas.

2. Engine Fuel Connections: Provide suitable, approved flexible fuel lines for coupling engine
to fuel source.

3. Provide components/features indicated and as necessary for operation and/or required by
applicable codes, including but not limited to:
a. Carburetor.
b. Gas pressure regulators.
c. Fuel shutoff control valves.
d. Low gas pressure switches.

Engine Starting System:
1. System Type: Electric, with DC solenoid-activated starting motor(s).
2. Battery(s):

a. Battery Type: Lead-acid.

b. Battery Capacity: Size according to manufacturer's recommendations for achieving
starting and load acceptance requirements under worst case ambient temperature;
capable of providing cranking through two complete periods of cranking limiter
time-outs without recharging.

c. Provide battery rack, cables, and connectors suitable for the supplied battery(s); size
battery cables according to manufacturer's recommendations for cable length to be
installed.

3. Battery-Charging Alternator: Engine-driven, with integral solid-state voltage regulation.
4. Battery Charger:

a. Provide dual rate battery charger with automatic float and equalize charging modes
and minimum rating of 10 amps; suitable for maintaining the supplied battery(s) at full
charge without manual intervention.

b. Capable of returning supplied battery(s) from fully discharged to fully charged
condition within 24 hours, as required by NFPA 110 for Level 1 applications while
carrying normal loads.

c. Recognized as complying with UL 1236.

d. Furnished with integral overcurrent protection; current limited to protect charger during
engine cranking; reverse polarity protection.

e. Provide integral DC output ammeter and voltmeter with five percent accuracy.

Provide alarm output contacts as necessary for alarm indications.

—h
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5. Battery Heater: Provide thermostatically controlled battery heater to improve starting
under cold ambient conditions.

D. Engine Speed Control System (Governor):
1.  Single Engine Generator Sets (Not Operated in Parallel): Provide electronic isochronous
governor for controlling engine speed/alternator frequency.
2. Frequency Regulation, Electronic Isochronous Governors: No change in frequency from
no load to full load; plus/minus 0.25 percent at steady state.

E. Engine Lubrication System:

1. System Type: Full pressure, with engine-driven, positive displacement lubrication oil
pump, replaceable full-flow oil filter(s), and dip-stick for oil level indication. Provide oil
cooler where recommended by manufacturer.

2. Oil Heater: Provide thermostatically controlled oil heater to improve starting under cold
ambient conditions.

F. Engine Cooling System:

1. System Type: Closed-loop, liquid-cooled, with unit-mounted radiator/fan and engine-driven
coolant pump; suitable for providing adequate cooling while operating at full load under
worst case ambient temperature.

2.  Fan Guard: Provide suitable guard to protect personnel from accidental contact with fan.

G. Engine Air Intake and Exhaust System:
1. Air Intake Filtration: Provide engine-mounted, replaceable, dry element filter.
2. Engine Exhaust Connection: Provide suitable, approved flexible connector for coupling
engine to exhaust system.
3. Exhaust Silencer: Provide critical grade or better exhaust silencer with sound attenuation
not less than basis of design; select according to manufacturer's recommendations to
meet sound performance requirements, where specified.

H. Type: Water-cooled inline or V-type, four stroke cycle, electric ignition natural-gas internal
combustion engine.

I. Rating: Sufficient to operate under 10 percent overload for one hour in an ambient of 90
degrees F at elevation of 1000 feet.

J.  Fuel System: Natural gas. Include manufacturer's approved regulator for pressure reduction
from supply pressure.

K. Engine speed: 1800 rpm.

L. Governor: Isochronous type to maintain engine speed within 0.5 percent, steady state, and 5
percent, no load to full load, with recovery to steady state within 2 seconds following sudden
load changes. Equip governor with means for manual operation and adjustment.

M. Safety Devices: Engine shutdown on high water temperature, low oil pressure, overspeed, and
engine overcrank. Limits as selected by manufacturer.

N. Engine Starting: DC starting system with positive engagement, number and voltage of starter
motors in accordance with manufacturer's instructions. Include remote starting control circuit,
with MANUAL-OFF-REMOTE selector switch on engine-generator control panel.

O. Engine Jacket Heater: Thermal circulation type water heater with integral thermostatic control,
sized to maintain engine jacket water at 90 degrees F, and suitable for operation on 120 volts
AC.

P. Radiator: Radiator using glycol coolant, with blower type fan, sized to maintain safe engine
temperature in ambient temperature of 110 degrees F. Radiator air flow restriction 0.5 inches of
water maximum.
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Q.

R.

Engine Accessories: Fuel filter, lube oil filter, intake air filter, lube oil cooler, fuel transfer pump,
fuel priming pump, gear-driven water pump. Include fuel pressure gage, water temperature
gage, and lube oil pressure gage on engine/generator control panel.

Mounting: Provide unit with suitable spring-type vibration isolators and mount on structural steel
base.

2.04 ALTERNATOR (GENERATOR)

A

mTmoo

G.

Alternator: 4-pole, 1800 rpm (60 Hz output) revolving field, synchronous generator complying
with NEMA MG 1; connected to engine with flexible coupling; voltage output configuration as
indicated, with reconnectable leads for 3 phase alternators.

Exciter:

1.  Exciter Type: Brushless; provide permanent magnet generator (PMG) excitation system;
self-excited (shunt) systems are not permitted.

2.  PMG Excitation Short-Circuit Current Support: Capable of sustaining 300 percent of rated
output current for 10 seconds.

3. Voltage Regulation (with PMG excitation): Plus/minus 0.5 percent for any constant load
from no load to full load.

Temperature Rise: Comply with UL 2200.

Insulation System: NEMA MG 1, Class H; suitable for alternator temperature rise.

Enclosure: NEMA MG 1, drip-proof.

Total Harmonic Distortion: Not greater than five percent.

Alternator Heater: Provide strip heater to prevent moisture condensation on alternator windings.

2.05 GENERATOR SET CONTROL SYSTEM

A

Provide microprocessor-based control system for automatic control, monitoring, and protection
of generator set. Include sensors, wiring, and connections necessary for functions/indications
specified.

Control Panel:
1. Control Panel Mounting: Unit-mounted unless otherwise indicated; vibration isolated.
2. Generator Set Control Functions:
a. Automatic Mode: Initiates generator set start/shutdown upon receiving corresponding
signal from remote device (e.g. automatic transfer switch).
b. Manual Mode: Initiates generator set start/shutdown upon direction from operator.
c. Reset Mode: Clears all faults, allowing generator set restart after a shutdown.
d. Emergency Stop: Immediately shuts down generator set (without time delay) and
prevents automatic restarting until manually reset.
e. Cycle Cranking: Programmable crank time, rest time, and number of cycles.
f.  Time Delay: Programmable for shutdown (engine cooldown) and start (engine
warmup).
g. Voltage Adjustment: Adjustable through range of plus/minus 5 percent.
3. Generator Set Status Indications:
Voltage (Volts AC): Line-to-line, line-to-neutral for each phase.
Current (Amps): For each phase.
Frequency (Hz).
Real power (W/kW).
Reactive power (VAR/KVAR).
Apparent power (VA/KVA).
Power factor.
Duty Level: Actual load as percentage of rated power.
Engine speed (RPM).
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ENGINE GENERATORS
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C.
d.

a.
b.

C.

indicated.

Battery voltage (Volts DC).

Engine oil pressure.

Engine coolant temperature.

Engine run time.

Generator powering load (position signal from transfer switch).

enerator Set Protection and Warning/Shutdown Indications:

Comply with NFPA 110; configurable for NFPA 110 Level 1 or Level 2, or NFPA 99

systems including but not limited to the following protections/indications:

1)
2)
3)
4)

5
6
7
8
9

—_
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)
11)
)
13)

Overcrank (shutdown).

Low coolant temperature (warning).
High coolant temperature (warning).
High coolant temperature (shutdown).
Low oil pressure (shutdown).
Overspeed (shutdown).

Low fuel level (warning).

Low coolant level (warning/shutdown).
Generator control not in automatic mode (warning).
High battery voltage (warning).

Low cranking voltage (warning).

Low battery voltage (warning).

Battery charger failure (warning).

In addition to NFPA 110 requirements, provide the following protections/indications:

1)
2)
3)
4)
5)

High AC voltage (shutdown).
Low AC voltage (shutdown).
High frequency (shutdown).
Low frequency (shutdown).
Overcurrent (shutdown).

Provide contacts for local and remote common alarm.

Provide lamp test function that illuminates all indicator lamps.

Other Control Panel Features:

Event log.

Communications Capability: Compatible with system indicated. Provide all
accessories necessary for proper interface.

Remote monitoring capability via PC.

C. Remote Annunciator:
Remote Annunciator Mounting: Wall-mounted; Provide flush-mounted annunciator for
finished areas and surface-mounted annunciator for non-finished areas unless otherwise

Generator Set Status Indications:

Generator powering load (via position signal from transfer switch).

Communication functional.

Generator Set Warning/Shutdown Indications:

Comply with NFPA 110 for Level 1 systems including but not limited to the following
indications:

a.
b.

a.

1)
2)
3)
4)
5)
6)
7)

Overcrank (shutdown).

Low coolant temperature (warning).
High coolant temperature (warning).
High coolant temperature (shutdown).
Low oil pressure (shutdown).
Overspeed (shutdown).

Low fuel level (warning).

263213-9
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D.

8) Low coolant level (warning/shutdown).
9) Generator control not in automatic mode (warning).
10) High battery voltage (warning).
11) Low cranking voltage (warning).
12) Low battery voltage (warning).
13) Battery charger failure (warning).
b. Provide audible alarm with silence function.
c. Provide lamp test function that illuminates all indicator lamps.

Remote Emergency Stop: Provide approved red, mushroom style remote emergency stop
button where indicated or required by authorities having jurisdiction.

2.06 GENERATOR SET ENCLOSURE

A

@MMmMmOoOOw

Enclosure Type: Sound attenuating, weather protective.
Enclosure Material: Steel.

Hardware Material: Stainless steel.

Color: Manufacturer's standard.

Access Doors: Lockable, with all locks keyed alike.
Openings: Designed to prevent bird/rodent entry.

External Drains: Extend oil and coolant drain lines to exterior of enclosure for maintenance
service.

Sound Attenuating Enclosures: Line enclosure with non-hydroscopic, self-extinguishing
sound-attenuating material.

Exhaust Silencers: Where exhaust silencers are mounted within enclosure in main engine
compartment, insulate silencer to minimize heat dissipation as necessary for operation at rated
load under worst case ambient temperature.

Enclosure Space Heater: Provide thermostatically controlled enclosure space heater to prevent
condensation and improve starting under cold ambient conditions; size according to
manufacturer's recommendations for achieving starting and load acceptance requirements
under worst case ambient temperature.

2.07 SOURCE QUALITY CONTROL

A.
B.

C.

—Tzemm

See Section 01 40 00 - Quality Requirements, for additional requirements.

Perform production tests on generator sets at factory to verify operation and performance
characteristics prior to shipment. Include certified test report with submittals.

Generator Set production testing to include, at a minimum:

1. Operation at rated load and rated power factor.

2. Single step load pick-up.

3. Transient and steady state voltage and frequency performance.
4. Operation of safety shutdowns.

Generator: NEMA MG 1, three phase, four pole, reconnectable brushless synchronous
generator with brushless exciter.

Rating: 50 kW, 63 kVA, at 0.8 power factor, 480Y-277 volts, 60 Hz at 1800 rpm.
Insulation Class: F.

Temperature Rise: 130 degrees C Standby.

Enclosure: NEMA MG 1, open drip proof.

Voltage Regulation: Include generator-mounted volts per hertz exciter-regulator to match
engine and generator characteristics, with voltage regulation plus or minus 1 percent from no

ENGINE GENERATORS 263213-10
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load to full load. Include manual controls to adjust voltage droop, voltage level (plus or minus 5
percent) and voltage gain.

2.08 ACCESSORIES

A

Heat Exchanger: Engine or base-mounted heat exchanger and expansion tank of type and
capacity recommended by engine manufacturer. Include solenoid shut-off valve for installation
on the cooling water inlet, and connected to open when engine runs.

Exhaust Silencer: Residential type silencer, with muffler companion flanges and flexible
stainless steel exhaust fitting, sized in accordance with engine manufacturer's instructions.

Batteries: Heavy duty, diesel starting type lead-acid storage batteries, 170 ampere-hours
minimum capacity. Match battery voltage to starting system. Include necessary cables and
clamps.

Battery Tray: Treated for electrolyte resistance, constructed to contain spillage.

Battery Charger: Current limiting type designed to float at 2.17 volts per cell and equalize at
2.33 volts per cell. Include overload protection, full wave rectifier, DC voltmeter and ammeter,
and 120 volts AC fused input. Provide wall-mounted enclosure to meet NEMA 250, Type 1
requirements.

Line Circuit Breaker: Molded case circuit breaker on generator output with integral thermal and
instantaneous magnetic trip in each pole, sized in accordance with NFPA 70; UL listed. Include
battery-voltage operated shunt trip, connected to open circuit breaker on engine failure. Unit
mount in enclosure to meet NEMA 250, Type 1 requirements.

Engine-Generator Control Panel: NEMA 250, Type 1 generator mounted control panel
enclosure with engine and generator controls and indicators. Include provision for padlock and
the following equipment and features:

1. Frequency Meter: 45-65 Hz. range, 3.5 inch dial.

2. AC Output Voltmeter: 3.5 inch dial, 2 percent accuracy, with phase selector switch.

3. AC Output Ammeter: 3.5 inch dial, 2 percent accuracy, with phase selector switch.

4. Output voltage adjustment.

5. Push-to-test indicator lamps, one each for low oil pressure, high water temperature,
overspeed, and overcrank.

6. Engine start/stop selector switch.

7.  Engine running time meter.

8.  Oil pressure gage.

9. Water temperature gage.

10. Auxiliary Relay: 3PDT, operates when engine runs, with contact terminals prewired to

terminal strip.

11. Additional visual indicators and alarms as required by NFPA 110.

12. Remote Alarm Contacts: Pre-wire SPDT contacts to terminal strip for remote alarm
functions required by NFPA 110.

Remote Annunciator Panel: Surface mounted panel with brushed stainless steel. Provide
audible and visible indicators and alarms required by NFPA 110.

Emissions controls: Catalyst based, meeting State of Delaware Department of Natural
Resourcese and Environmental Controls standards for stand-by generators.

Sound Enclosure:Lift based steel construction with hinged doors,.Accoustic insulation meeting
UL94HF1 flammibility classification and repels moisture absorbption. Maximium sound level
shall be 69 dB at 23.1 ft.

PART 3 EXECUTION
3.01 EXAMINATION

A

Verify that field measurements are as shown on the drawings.

ENGINE GENERATORS 263213 - 11
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C.
D.
E.

Verify that the ratings and configurations of generator sets and auxiliary equipment are
consistent with the indicated requirements.

Verify that rough-ins for field connections are in the proper locations.
Verify that mounting surfaces are ready to receive equipment.
Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A

moow

m

zzr X

Perform work in a neat and workmanlike manner in accordance with NECA 1.

Install products in accordance with manufacturer's instructions.

Install generator sets and associated accessories in accordance with NECA/EGSA 404.
Arrange equipment to provide minimum clearances and required maintenance access.

Unless otherwise indicated, mount generator set on properly sized 6 inch high concrete pad
constructed in accordance with Section 03 30 00. Provide suitable vibration isolators, where not
factory installed.

Provide required support and attachment in accordance with Section 26 05 29.

Use manufacturer's recommended oil and coolant, suitable for the worst case ambient
temperatures.

Provide natural gas piping in accordance with Section 23 11 23.
Provide gas piping in accordance with Section 22 10 05.

Provide engine exhaust piping in accordance with Section 23 51 00, where not factory installed.

1. Include piping expansion joints, piping insulation, thimble, condensation trap/drain, rain
cap, hangers/supports, etc. as indicated or as required.

2. Do not exceed manufacturer's maximum back pressure requirements.

Install exhaust silencer in accordance with Section 23 51 00, where not factory installed.
Provide grounding and bonding in accordance with Section 26 05 26.
Identify system wiring and components in accordance with Section 26 05 53.

All incoming feeders shall enter from bottom of portable generator connection box and conduits
shall exit from sides only.

3.03 FIELD QUALITY CONTROL

A.
B.

o

See Section 01 40 00 - Quality Requirements, for additional requirements.

Provide services of a manufacturer's authorized representative to prepare and start systems
and perform inspection and testing. Include manufacturer's detailed testing procedures and field
reports with submittals.

Notify Owner and Architect at least two weeks prior to scheduled inspections and tests.

Notify authorities having jurisdiction and comply with their requirements for scheduling
inspections and tests and for observation by their personnel.

Provide all equipment, tools, and supplies required to accomplish inspection and testing,
including load bank and fuel.

Preliminary inspection and testing to include, at a minimum:

1. Inspect each system component for damage and defects.

2. Verify tightness of mechanical and electrical connections are according to manufacturer's
recommended torque settings.

3. Check for proper oil and coolant levels.

Prepare and start system in accordance with manufacturer's instructions.

ENGINE GENERATORS 263213-12
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H. Perform acceptance test in accordance with NFPA 110.

I.  Inspection and testing to include, at a minimum:
1. Verify compliance with starting and load acceptance requirements.
2. Verify voltage and frequency; make required adjustments as necessary.
3.  Verify phase sequence.
4. Verify control system operation, including safety shutdowns.
5.  Verify operation of auxiliary equipment and accessories (e.g. battery charger, heaters,
etc.).

J.  Provide field emissions testing where necessary for certification.

o

Correct defective work, adjust for proper operation, and retest until entire system complies with
contract documents.

Submit detailed reports indicating inspection and testing results and corrective actions taken.
Provide the services of manufacturer's representative to prepare and start system.
Perform field inspection and testing in accordance with Section 01 4000.

ozzr

Provide full load test utilizing portable test bank, if required, for four hours minimum. Simulate
power failure including operation of transfer switch, automatic starting cycle, and automatic
shutdown and return to normal.

P. Record in 20 minute intervals during four hour test:
Kilowatts.

Amperes.

Voltage.

Coolant temperature.

Room temperature.

Frequency.

Oil pressure.

NogoghrwN =~

Q. Test alarm and shutdown circuits by simulating conditions.

R. Field-verify emissions levels to meet manufacturer's documented criteria per submittals.
3.04 ADJUSTING

A. Adjust generator output voltage and engine speed.
3.05 CLEANING

A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match
original factory finish.

3.06 CLOSEOUT ACTIVITIES
A. See Section 01 78 00 - Closeout Submittals, for closeout submittals.

B. Demonstration: Demonstrate proper operation of system to Owner, and correct deficiencies or
make adjustments as directed.

C. Training: Train Owner's personnel on operation, adjustment, and maintenance of system.
1. Use operation and maintenance manual as training reference, supplemented with

additional training materials as required.
2. Provide minimum of four hours of training.
3. Instructor: Manufacturer's authorized representative.
4. Location: At project site.
3.07 PROTECTION
A. Protect installed engine generator system from subsequent construction operations.

B. Demonstrate operation to Owner's operating personnel:
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1.  Describe loads connected to emergency system and restrictions for future load additions.
2. Simulate power outage by interrupting normal source, and demonstrate that system
operates to provide emergency power.

3.08 MAINTENANCE

A. Provide to Owner a proposal as an alternate to the base bid, a separate maintenance contract
for the service and maintenance of engine generator system for two years from date of
Substantial Completion; Include a complete description of preventive maintenance, systematic
examination, adjustment, inspection, and testing, with a detailed schedule.

B. Provide trouble call-back service upon notification by Owner:
1. Provide on-site response within 4 hours of notification.
2. Include allowance for call-back service during normal working hours at no extra cost to
Owner.
3. Owner will pay for call-back service outside of normal working hours on an hourly basis,
based on actual time spent at site and not including travel time; include hourly rate and
definition of normal working hours in maintenance contract.

C. Maintain an on-site log listing the date and time of each inspection and call-back visit, the
condition of the system, nature of the trouble, correction performed, and parts replaced.

D. Provide a separate maintenance contract for specified maintenance service.

E. Provide service and maintenance of engine generator for one year from Date of Substantial
Completion.

END OF SECTION
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SECTION 26 36 00
TRANSFER SWITCHES
PART 1 GENERAL
1.01 SECTION INCLUDES

A. Transfer switches for low-voltage (600 V and less) applications and associated accessories:
1. Automatic transfer switches.
2. Remote annunciators.

1.02 RELATED REQUIREMENTS
A. Section 03 30 00 - Cast-in-Place Concrete: Concrete equipment pads.
B. Section 26 05 26 - Grounding and Bonding for Electrical Systems.
C. Section 26 05 29 - Hangers and Supports for Electrical Systems.
D

Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

Section 26 05 73 - Overcurrent Protective Device Coordination Study: Additional criteria for the
selection of equipment specified in this section.

F. Section 26 28 18 - Enclosed Switches: Safety switches not listed for use as transfer switch

m

equipment.
G. Section 26 32 13 - Engine Generators: For interface with transfer switches.
1. Includes code requirements applicable to work of this section.

2. Includes additional testing requirements.

H. Section - Engine Generators: Testing requirements.
1.03 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction.

B. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).

C. NEMAICS 10 Part 1 - Industrial Control and Systems Part 1: Electromechanical AC Transfer
Switch Equipment.
NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems.
NFPA 70 - National Electrical Code.
NFPA 110 - Standard for Emergency and Standby Power Systems.

G. UL 1008 - Transfer Switch Equipment.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate compatibility of transfer switches to be installed with work provided under other
sections or by others.

2.  Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,
or other potential obstructions within the dedicated equipment spaces and working
clearances required by NFPA 70.

3. Coordinate arrangement of equipment with the dimensions and clearance requirements of
the actual equipment to be installed.

4. Coordinate the work with placement of supports, anchors, etc. required for mounting.

5. Notify Architect of any conflicts with or deviations from the contract documents. Obtain
direction before proceeding with work.

mmo

B. Preinstallation Meeting: Convene one week before starting work of this section; require
attendance of all affected installers.
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C.

Where work of this section involves interruption of existing electrical service, arrange service
interruption with Owner.

1.05 SUBMITTALS

A.
B.

—Temm

P.

Q.

See Section 01 3000 - Administrative Requirements, for submittal procedures.

Product Data: Provide manufacturer's standard catalog pages and data sheets for each

product, including ratings, configurations, dimensions, finishes, weights, service condition

requirements, and installed features.

1.  Where applicable, include characteristic trip curves for overcurrent protective devices upon
request.

Shop Drawings: Include dimensioned plan views and sections indicating locations of system
components, required clearances, and field connection locations. Include system
interconnection schematic diagrams showing all factory and field connections.

Manufacturer's Installation Instructions: Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, installation, and operation of product.

Manufacturer's certification that products meet or exceed specified requirements.
Source quality control test reports.

Manufacturer’'s detailed field testing procedures.

Field quality control test reports.

Operation and Maintenance Data: Include detailed information on system operation, equipment

programming and setup, replacement parts, and recommended maintenance procedures and

intervals.

1.  Include contact information for entity that will be providing contract maintenance and
trouble call-back service.

Executed Warranty: Submit documentation of final executed warranty completed in Owner's
name and registered with manufacturer.

Maintenance contracts.

Project Record Documents: Record actual locations of system components, installed circuiting
arrangements and routing, and final equipment settings.

Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1.  See Section 01 60 00 - Product Requirements, for additional provisions.

Product Data: Provide catalog sheets showing voltage, switch size, ratings and size of
switching and overcurrent protective devices, operating logic, short circuit ratings, dimensions,
and enclosure details.

Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated by
product testing agency. Include instructions for storage, handling, protection, examination,
preparation, and installation of product.

Operation Data: Instructions for operating equipment under emergency conditions when engine
generator is running.

Maintenance Data: Routine preventative maintenance and lubrication schedule. List special
tools, maintenance materials, and replacement parts.

1.06 QUALITY ASSURANCE

A

Comply with the following:

1. NFPA 70 (National Electrical Code).

2.  NFPA 110 (Standard for Emergency and Standby Power Systems); meet requirements for
system Level specified in Section 26 32 13.
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Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.
1. Authorized service facilities located within 200 miles of project site.

Installer Qualifications: Company specializing in performing the work of this section with
minimum three years documented experience with power transfer systems of similar size, type,
and complexity; manufacturer's authorized installer.

Maintenance Contractor Qualifications: Same entity as installer or different entity with specified
qualifications.

Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

Conform to requirements of NFPA 70.

Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience and with service facilities within
100 miles of Project.

Supplier Qualifications: Authorized distributor of specified manufacturer with minimum three
years documented experience.

Products: Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose
specified and indicated.

1.07 DELIVERY, STORAGE, AND HANDLING

A

B.

C.

Receive, inspect, handle, and store transfer switches in accordance with manufacturer's
instructions.

Store in a clean, dry space. Maintain factory wrapping or provide an additional heavy canvas or
heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

Handle carefully in accordance with manufacturer's instructions to avoid damage to transfer
switch components, enclosure, and finish.

1.08 FIELD CONDITIONS

A

Maintain field conditions within manufacturer's required service conditions during and after
installation.

1.09 WARRANTY

A.
B.

See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

Provide minimum one year manufacturer warranty covering repair or replacement due to
defective materials or workmanship.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A

B.
C.
D

Transfer Switches - Basis of Design: ASCO power technologies 300 series..
Eaton Corporation; Cutler-Hammer Products: www.eaton.com.
Substitutions: See Section 01 60 00 - Product Requirements.

Products other than basis of design are subject to compliance with specified requirements and
prior approval of Engineer. By using products other than basis of design, Contractor accepts
responsibility for costs associated with any necessary modifications to related work, including
any design fees.
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E.

Source Limitations: Furnish transfer switches and accessories produced by a single
manufacturer and obtained from a single supplier.

2.02 TRANSFER SWITCHES

A

w

Provide complete power transfer system consisting of all required equipment, conduit, boxes,
wiring, supports, accessories, system programming, etc. as necessary for a complete operating
system that provides the functional intent indicated.

Provide products listed, classified, and labeled as suitable for the purpose intended.

Applications:
1.  Utilize open transition transfer unless otherwise indicated or required.

Construction Type: Either "contactor type" (open contact) or "breaker type" (enclosed contact)
transfer switches complying with specified requirements are acceptable.

Automatic Transfer Switch:
1. Basis of Design: ASCO transfer swithces 300 series, .

Comply with NEMA ICS 10 Part 1, and list and label as complying with UL 1008 for the
classification of the intended application (e.g. emergency, optional standby).

Do not use double throw safety switches or other equipment not specifically designed for power
transfer applications and listed as transfer switch equipment.

Load Classification: Classified for total system load (any combination of motor, electric
discharge lamp, resistive, and tungsten lamp loads with tungsten lamp loads not exceeding 30
percent of the continuous current rating) unless otherwise indicated or required.

Switching Methods:
1. Open Transition:

a. Provide break-before-make transfer without a neutral position that is not connected to
either source, and with interlocks to prevent simultaneous connection of the load to
both sources.

2. Obtain control power for transfer operation from line side of source to which the load is to
be transferred.

Service Conditions: Provide transfer switches suitable for continuous operation at indicated
ratings under the service conditions at the installed location.

1.  Altitude: 1000 feet.

2. Ambient Temperature: Between O degrees F and 104 degrees F.

Enclosures:

1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the
following installation locations:
a. Indoor Clean, Dry Locations: Type 1 or Type 12.
b. Outdoor Locations: Type 3R or Type 4.

2. Provide lockable door(s) for outdoor locations.

3.  Finish: Manufacturer's standard unless otherwise indicated.

Short Circuit Current Rating:

Automatic Transfer Switches:
1.  Description: Transfer switches with automatically initiated transfer between sources;
electrically operated and mechanically held.
2. Control Functions:
a. Automatic mode.
b. Test Mode: Simulates failure of primary/normal source.
c. Voltage and Frequency Sensing:
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1)  Undervoltage sensing for each phase of primary/normal source; adjustable

dropout/pickup settings.
2) Undervoltage sensing for alternate/emergency source; adjustable dropout/pickup
settings.
3) Underfrequency sensing for alternate/emergency source; adjustable
dropout/pickup settings.
d. Outputs:

1) Contacts for engine start/shutdown (except where direct generator
communication interface is provided).

2) Auxiliary contacts; one set(s) for each switch position.

e. Adjustable Time Delays:

1) Engine generator start time delay; delays engine start signal to override
momentary primary/normal source failures.

2) Transfer to alternate/emergency source time delay.

3) Retransfer to primary/normal source time delay.

4) Engine generator cooldown time delay; delays engine shutdown following
retransfer to primary/normal source to permit generator to run unloaded for
cooldown period.

f.  In-Phase Monitor (Open Transition Transfer Switches): Monitors phase angle
difference between sources for initiating in-phase transfer.

g. Engine Exerciser: Provides programmable scheduled exercising of engine generator
selectable with or without transfer to load; provides memory retention during power
outage.

Status Indications:

a. Connected to alternate/emergency source.

b. Connected to primary/normal source.

c. Alternate/emergency source available.

d. Primary/normal source available.

Other Features:

a. Eventlog.

b. Communications Capability: Compatible with system indicated. Provide all
accessories necessary for proper interface.

Automatic Sequence of Operations:

a. Upon failure of primary/normal source for a programmable time period (engine
generator start time delay), initiate starting of engine generator where applicable.

b. When alternate/emergency source is available, transfer load to alternate/emergency
source after programmable time delay.

c. When primary/normal source has been restored, retransfer to primary/normal source
after a programmable time delay. Bypass time delay if alternate/emergency source
fails and primary/normal source is available.

d. Where applicable, initiate shutdown of engine generator after programmable engine
cooldown time delay.

N. Remote Annunciators:

1.

Remote Annunciator Mounting: Wall-mounted; Provide flush-mounted annunciator for
finished areas and surface-mounted annunciator for non-finished areas unless otherwise
indicated.

Transfer Switch Status Indications:

a. Connected to alternate/emergency source.

b. Connected to primary/normal source.

c. Alternate/emergency source available.

d. Primary/normal source available.
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O. Interface with Other Work:
1. Interface with engine generators as specified in Section 26 32 13.
2.

2.03 SOURCE QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Perform production tests on transfer switches at factory to verify operation and performance
characteristics prior to shipment. Include certified test report with submittals.

2.04 AUTOMATIC TRANSFER SWITCH
A. Description: NEMA ICS 10, automatic transfer switch 400 amp,3 pole, in NEMA1 enclosure.
B. Configuration: Electrically operated, mechanically held transfer switch.
C. Interrupting Capacity: 42000 amp minimum ,rms .
2.05 SERVICE CONDITIONS
A. Service Conditions: NEMA ICS 10.
B. Temperature: 105 deg F.
C. Altitude: 3,300 feet.
2.06 COMPONENTS
A. Indicating Lights: Mount in cover of enclosure to indicate NORMAL SOURCE AVAILABLE.
B. Test Switch: Mount in cover of enclosure to simulate failure of normal source.

C. Return to Normal Switch: Mount in cover of enclosure to initiate manual transfer from alternate
source to normal source.

D. Transfer Switch Auxiliary Contacts: 1 normally open; 1 normally closed.

E. Normal Source Monitor: Monitor each line of normal source voltage and frequency; initiate
transfer when voltage drops below 85 percent or frequency varies more than 3 percent from
rated nominal value.

F. Alternate Source Monitor: Monitor alternate source voltage and frequency; inhibit transfer when
voltage is below 85 percent or frequency varies more than 3 percent from rated nominal value.

G. In-Phase Monitor: Inhibit transfer until source and load are within zero electrical degrees.
H. Switched Neutral: Overlapping contacts.
I.  Enclosure: ICS 10, Type 1, finished with manufacturer's standard gray enamel.

2.07 AUTOMATIC SEQUENCE OF OPERATION

A. Initiate Time Delay to Start Alternate Source Engine Generator: Upon initiation by normal
source monitor.

B. Time Delay To Start Alternate Source Engine Generator: 0 to 6 seconds, adjustable.

C. Initiate Transfer Load to Alternate Source: Upon initiation by normal source monitor and
permission by alternate source monitor.

D. Time Delay Before Transfer to Alternate Power Source: 0 to 60 seconds, adjustable.

m

Initiate Retransfer Load to Normal Source: Upon permission by normal source monitor.

F. Time Delay Before Transfer to Normal Power: 0 to 60 seconds, adjustable; bypass time delay
in event of alternate source failure.

G. Time Delay Before Engine Shut Down: 0 to 1 minutes, adjustable, of unloaded operation.

H. Engine Exerciser: Start engine every 15days run for 30 minutes before shutting down. Bypass
exerciser control if normal source fails during exercising period.
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PART 3 EXECUTION
3.01 EXAMINATION

A.
B.

C.
D.
E.

Verify that field measurements are as shown on the drawings.

Verify that the ratings and configurations of transfer switches are consistent with the indicated
requirements.

Verify that rough-ins for field connections are in the proper locations.
Verify that surface is suitable for transfer switch installation.
Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION

A

Provide 6" housekeeping pads.

3.03 INSTALLATION

A.
B.
C.
D
E
F.

G.
H.

Perform work in a neat and workmanlike manner in accordance with NECA 1.

Install in accordance with manufacturer's instructions.

Arrange equipment to provide minimum clearances and required maintenance access.
Install transfer switches plumb and level.

Unless otherwise indicated, mount floor-mounted transfer switches on properly sized 3 inch high
concrete pad constructed in accordance with Section 03 30 00.

Provide grounding and bonding in accordance with Section 26 05 26.
Identify transfer switches in accordance with Section 26 05 53.
Provide engraved plastic nameplates under the provisions of Section 26 0553.

3.04 FIELD QUALITY CONTROL

A.
B.

o

See Section 01 40 00 - Quality Requirements, for additional requirements.

Provide services of a manufacturer's authorized representative to observe installation and assist
in inspection and testing. Include manufacturer's detailed testing procedures and field reports
with submittals.

Prepare and start system in accordance with manufacturer's instructions.

Automatic Transfer Switches:
1. Inspect and test in accordance with NETA ATS, except Section 4.
2. Perform inspections and tests listed in NETA ATS, Section 7.22.3. The control wiring
insulation-resistance tests listed as optional are not required.
a. Disconnect surge protective devices (SPDs) prior to performing any high potential
testing. Replace SPDs damaged by performing high potential testing with SPDs
connected.

Provide additional inspection and testing as required for completion of associated engine
generator testing as specified in Section 26 32 13.

Correct defective work, adjust for proper operation, and retest until entire system complies with
contract documents.

Submit detailed reports indicating inspection and testing results and corrective actions taken.

Provide the services of the manufacturer's technical representative to check out transfer switch
connections and operation and place in service.

Perform field inspection and testing in accordance with Section .
Inspect and test in accordance with NETA STD ATS, except Section 4.
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K.

Perform inspections and tests listed in NETA STD ATS, Section 7.22.3.

3.05 CLEANING

A

Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match
original factory finish.

3.06 CLOSEOUT ACTIVITIES

A
B.
C.

E.

See Section 01 78 00 - Closeout Submittals, for closeout submittals.
See Section 01 79 00 - Demonstration and Training, for additional requirements.

Demonstration: Demonstrate proper operation of transfer switches to Owner, and correct
deficiencies or make adjustments as directed.

Training: Train Owner's personnel on operation, adjustment, and maintenance of transfer

switches.

1. Use operation and maintenance manual as training reference, supplemented with
additional training materials as required.

2. Provide minimum of four hours of training.

3. Instructor: Manufacturer's authorized representative.

4. Location: At project site.

Demonstrate operation of transfer switch in bypass, normal, and emergency modes.

3.07 PROTECTION

A

Protect installed transfer switches from subsequent construction operations.

3.08 MAINTENANCE

A

B.

See Section 01 70 00 - Execution Requirements, for additional requirements relating to
maintenance service.

Provide to Owner a proposal as an alternate to the base bid, a separate maintenance contract
for the service and maintenance of transfer switches for two years from date of Substantial
Completion; Include a complete description of preventive maintenance, systematic examination,
adjustment, inspection, and testing, with a detailed schedule.

Conduct site visit at least once every three months to perform inspection, testing, and
preventive maintenance. Submit report to Owner indicating maintenance performed along with
evaluations and recommendations.

Provide trouble call-back service upon notification by Owner:

1. Provide on-site response within 4 hours of notification.

2. Include allowance for call-back service during normal working hours at no extra cost to
Owner.

3. Owner will pay for call-back service outside of normal working hours on an hourly basis,
based on actual time spent at site and not including travel time; include hourly rate and
definition of normal working hours in maintenance contract.

Maintain an on-site log listing the date and time of each inspection and call-back visit, the
condition of the system, nature of the trouble, correction performed, and parts replaced.

Provide a separate maintenance contract for specified maintenance service.

Provide service and maintenance of transfer switches for one year from Date of Substantial
Completion.

END OF SECTION
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SECTION 26 36 00
TRANSFER SWITCHES
PART 1 GENERAL
1.01 SECTION INCLUDES

A. Transfer switches for low-voltage (600 V and less) applications and associated accessories:
1. Automatic transfer switches.
2. Remote annunciators.

1.02 RELATED REQUIREMENTS
A. Section 03 30 00 - Cast-in-Place Concrete: Concrete equipment pads.
B. Section 26 05 26 - Grounding and Bonding for Electrical Systems.
C. Section 26 05 29 - Hangers and Supports for Electrical Systems.
D

Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

Section 26 05 73 - Overcurrent Protective Device Coordination Study: Additional criteria for the
selection of equipment specified in this section.

F. Section 26 28 18 - Enclosed Switches: Safety switches not listed for use as transfer switch

m

equipment.
G. Section 26 32 13 - Engine Generators: For interface with transfer switches.
1. Includes code requirements applicable to work of this section.

2. Includes additional testing requirements.

H. Section - Engine Generators: Testing requirements.
1.03 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction.

B. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).

C. NEMAICS 10 Part 1 - Industrial Control and Systems Part 1: Electromechanical AC Transfer
Switch Equipment.
NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems.
NFPA 70 - National Electrical Code.
NFPA 110 - Standard for Emergency and Standby Power Systems.

G. UL 1008 - Transfer Switch Equipment.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate compatibility of transfer switches to be installed with work provided under other
sections or by others.

2.  Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,
or other potential obstructions within the dedicated equipment spaces and working
clearances required by NFPA 70.

3. Coordinate arrangement of equipment with the dimensions and clearance requirements of
the actual equipment to be installed.

4. Coordinate the work with placement of supports, anchors, etc. required for mounting.

5. Notify Architect of any conflicts with or deviations from the contract documents. Obtain
direction before proceeding with work.

mmo

B. Preinstallation Meeting: Convene one week before starting work of this section; require
attendance of all affected installers.
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C.

Where work of this section involves interruption of existing electrical service, arrange service
interruption with Owner.

1.05 SUBMITTALS

A.
B.

—Temm

P.

Q.

See Section 01 3000 - Administrative Requirements, for submittal procedures.

Product Data: Provide manufacturer's standard catalog pages and data sheets for each

product, including ratings, configurations, dimensions, finishes, weights, service condition

requirements, and installed features.

1.  Where applicable, include characteristic trip curves for overcurrent protective devices upon
request.

Shop Drawings: Include dimensioned plan views and sections indicating locations of system
components, required clearances, and field connection locations. Include system
interconnection schematic diagrams showing all factory and field connections.

Manufacturer's Installation Instructions: Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, installation, and operation of product.

Manufacturer's certification that products meet or exceed specified requirements.
Source quality control test reports.

Manufacturer’'s detailed field testing procedures.

Field quality control test reports.

Operation and Maintenance Data: Include detailed information on system operation, equipment

programming and setup, replacement parts, and recommended maintenance procedures and

intervals.

1.  Include contact information for entity that will be providing contract maintenance and
trouble call-back service.

Executed Warranty: Submit documentation of final executed warranty completed in Owner's
name and registered with manufacturer.

Maintenance contracts.

Project Record Documents: Record actual locations of system components, installed circuiting
arrangements and routing, and final equipment settings.

Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1.  See Section 01 60 00 - Product Requirements, for additional provisions.

Product Data: Provide catalog sheets showing voltage, switch size, ratings and size of
switching and overcurrent protective devices, operating logic, short circuit ratings, dimensions,
and enclosure details.

Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated by
product testing agency. Include instructions for storage, handling, protection, examination,
preparation, and installation of product.

Operation Data: Instructions for operating equipment under emergency conditions when engine
generator is running.

Maintenance Data: Routine preventative maintenance and lubrication schedule. List special
tools, maintenance materials, and replacement parts.

1.06 QUALITY ASSURANCE

A

Comply with the following:

1. NFPA 70 (National Electrical Code).

2.  NFPA 110 (Standard for Emergency and Standby Power Systems); meet requirements for
system Level specified in Section 26 32 13.
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Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.
1. Authorized service facilities located within 200 miles of project site.

Installer Qualifications: Company specializing in performing the work of this section with
minimum three years documented experience with power transfer systems of similar size, type,
and complexity; manufacturer's authorized installer.

Maintenance Contractor Qualifications: Same entity as installer or different entity with specified
qualifications.

Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

Conform to requirements of NFPA 70.

Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience and with service facilities within
100 miles of Project.

Supplier Qualifications: Authorized distributor of specified manufacturer with minimum three
years documented experience.

Products: Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose
specified and indicated.

1.07 DELIVERY, STORAGE, AND HANDLING

A

B.

C.

Receive, inspect, handle, and store transfer switches in accordance with manufacturer's
instructions.

Store in a clean, dry space. Maintain factory wrapping or provide an additional heavy canvas or
heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

Handle carefully in accordance with manufacturer's instructions to avoid damage to transfer
switch components, enclosure, and finish.

1.08 FIELD CONDITIONS

A

Maintain field conditions within manufacturer's required service conditions during and after
installation.

1.09 WARRANTY

A.
B.

See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

Provide minimum one year manufacturer warranty covering repair or replacement due to
defective materials or workmanship.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A

B.
C.
D

Transfer Switches - Basis of Design: ASCO power technologies 300 series..
Eaton Corporation; Cutler-Hammer Products: www.eaton.com.
Substitutions: See Section 01 60 00 - Product Requirements.

Products other than basis of design are subject to compliance with specified requirements and
prior approval of Engineer. By using products other than basis of design, Contractor accepts
responsibility for costs associated with any necessary modifications to related work, including
any design fees.
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E.

Source Limitations: Furnish transfer switches and accessories produced by a single
manufacturer and obtained from a single supplier.

2.02 TRANSFER SWITCHES

A

w

Provide complete power transfer system consisting of all required equipment, conduit, boxes,
wiring, supports, accessories, system programming, etc. as necessary for a complete operating
system that provides the functional intent indicated.

Provide products listed, classified, and labeled as suitable for the purpose intended.

Applications:
1.  Utilize open transition transfer unless otherwise indicated or required.

Construction Type: Either "contactor type" (open contact) or "breaker type" (enclosed contact)
transfer switches complying with specified requirements are acceptable.

Automatic Transfer Switch:
1. Basis of Design: ASCO transfer swithces 300 series, .

Comply with NEMA ICS 10 Part 1, and list and label as complying with UL 1008 for the
classification of the intended application (e.g. emergency, optional standby).

Do not use double throw safety switches or other equipment not specifically designed for power
transfer applications and listed as transfer switch equipment.

Load Classification: Classified for total system load (any combination of motor, electric
discharge lamp, resistive, and tungsten lamp loads with tungsten lamp loads not exceeding 30
percent of the continuous current rating) unless otherwise indicated or required.

Switching Methods:
1. Open Transition:

a. Provide break-before-make transfer without a neutral position that is not connected to
either source, and with interlocks to prevent simultaneous connection of the load to
both sources.

2. Obtain control power for transfer operation from line side of source to which the load is to
be transferred.

Service Conditions: Provide transfer switches suitable for continuous operation at indicated
ratings under the service conditions at the installed location.

1.  Altitude: 1000 feet.

2. Ambient Temperature: Between O degrees F and 104 degrees F.

Enclosures:

1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the
following installation locations:
a. Indoor Clean, Dry Locations: Type 1 or Type 12.
b. Outdoor Locations: Type 3R or Type 4.

2. Provide lockable door(s) for outdoor locations.

3.  Finish: Manufacturer's standard unless otherwise indicated.

Short Circuit Current Rating:

Automatic Transfer Switches:
1.  Description: Transfer switches with automatically initiated transfer between sources;
electrically operated and mechanically held.
2. Control Functions:
a. Automatic mode.
b. Test Mode: Simulates failure of primary/normal source.
c. Voltage and Frequency Sensing:
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1)  Undervoltage sensing for each phase of primary/normal source; adjustable

dropout/pickup settings.
2) Undervoltage sensing for alternate/emergency source; adjustable dropout/pickup
settings.
3) Underfrequency sensing for alternate/emergency source; adjustable
dropout/pickup settings.
d. Outputs:

1) Contacts for engine start/shutdown (except where direct generator
communication interface is provided).

2) Auxiliary contacts; one set(s) for each switch position.

e. Adjustable Time Delays:

1) Engine generator start time delay; delays engine start signal to override
momentary primary/normal source failures.

2) Transfer to alternate/emergency source time delay.

3) Retransfer to primary/normal source time delay.

4) Engine generator cooldown time delay; delays engine shutdown following
retransfer to primary/normal source to permit generator to run unloaded for
cooldown period.

f.  In-Phase Monitor (Open Transition Transfer Switches): Monitors phase angle
difference between sources for initiating in-phase transfer.

g. Engine Exerciser: Provides programmable scheduled exercising of engine generator
selectable with or without transfer to load; provides memory retention during power
outage.

Status Indications:

a. Connected to alternate/emergency source.

b. Connected to primary/normal source.

c. Alternate/emergency source available.

d. Primary/normal source available.

Other Features:

a. Eventlog.

b. Communications Capability: Compatible with system indicated. Provide all
accessories necessary for proper interface.

Automatic Sequence of Operations:

a. Upon failure of primary/normal source for a programmable time period (engine
generator start time delay), initiate starting of engine generator where applicable.

b. When alternate/emergency source is available, transfer load to alternate/emergency
source after programmable time delay.

c. When primary/normal source has been restored, retransfer to primary/normal source
after a programmable time delay. Bypass time delay if alternate/emergency source
fails and primary/normal source is available.

d. Where applicable, initiate shutdown of engine generator after programmable engine
cooldown time delay.

N. Remote Annunciators:

1.

Remote Annunciator Mounting: Wall-mounted; Provide flush-mounted annunciator for
finished areas and surface-mounted annunciator for non-finished areas unless otherwise
indicated.

Transfer Switch Status Indications:

a. Connected to alternate/emergency source.

b. Connected to primary/normal source.

c. Alternate/emergency source available.

d. Primary/normal source available.

TRANSFER SWITCHES 263600-5



NEW CAESAR RODNEY ELEMENTARY SCHOOL 2017073.00

O. Interface with Other Work:
1. Interface with engine generators as specified in Section 26 32 13.
2.

2.03 SOURCE QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Perform production tests on transfer switches at factory to verify operation and performance
characteristics prior to shipment. Include certified test report with submittals.

2.04 AUTOMATIC TRANSFER SWITCH
A. Description: NEMA ICS 10, automatic transfer switch 400 amp,3 pole, in NEMA1 enclosure.
B. Configuration: Electrically operated, mechanically held transfer switch.
C. Interrupting Capacity: 42000 amp minimum ,rms .
2.05 SERVICE CONDITIONS
A. Service Conditions: NEMA ICS 10.
B. Temperature: 105 deg F.
C. Altitude: 3,300 feet.
2.06 COMPONENTS
A. Indicating Lights: Mount in cover of enclosure to indicate NORMAL SOURCE AVAILABLE.
B. Test Switch: Mount in cover of enclosure to simulate failure of normal source.

C. Return to Normal Switch: Mount in cover of enclosure to initiate manual transfer from alternate
source to normal source.

D. Transfer Switch Auxiliary Contacts: 1 normally open; 1 normally closed.

E. Normal Source Monitor: Monitor each line of normal source voltage and frequency; initiate
transfer when voltage drops below 85 percent or frequency varies more than 3 percent from
rated nominal value.

F. Alternate Source Monitor: Monitor alternate source voltage and frequency; inhibit transfer when
voltage is below 85 percent or frequency varies more than 3 percent from rated nominal value.

G. In-Phase Monitor: Inhibit transfer until source and load are within zero electrical degrees.
H. Switched Neutral: Overlapping contacts.
I.  Enclosure: ICS 10, Type 1, finished with manufacturer's standard gray enamel.

2.07 AUTOMATIC SEQUENCE OF OPERATION

A. Initiate Time Delay to Start Alternate Source Engine Generator: Upon initiation by normal
source monitor.

B. Time Delay To Start Alternate Source Engine Generator: 0 to 6 seconds, adjustable.

C. Initiate Transfer Load to Alternate Source: Upon initiation by normal source monitor and
permission by alternate source monitor.

D. Time Delay Before Transfer to Alternate Power Source: 0 to 60 seconds, adjustable.

m

Initiate Retransfer Load to Normal Source: Upon permission by normal source monitor.

F. Time Delay Before Transfer to Normal Power: 0 to 60 seconds, adjustable; bypass time delay
in event of alternate source failure.

G. Time Delay Before Engine Shut Down: 0 to 1 minutes, adjustable, of unloaded operation.

H. Engine Exerciser: Start engine every 15days run for 30 minutes before shutting down. Bypass
exerciser control if normal source fails during exercising period.
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PART 3 EXECUTION
3.01 EXAMINATION

A.
B.

C.
D.
E.

Verify that field measurements are as shown on the drawings.

Verify that the ratings and configurations of transfer switches are consistent with the indicated
requirements.

Verify that rough-ins for field connections are in the proper locations.
Verify that surface is suitable for transfer switch installation.
Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION

A

Provide 6" housekeeping pads.

3.03 INSTALLATION

A.
B.
C.
D
E
F.

G.
H.

Perform work in a neat and workmanlike manner in accordance with NECA 1.

Install in accordance with manufacturer's instructions.

Arrange equipment to provide minimum clearances and required maintenance access.
Install transfer switches plumb and level.

Unless otherwise indicated, mount floor-mounted transfer switches on properly sized 3 inch high
concrete pad constructed in accordance with Section 03 30 00.

Provide grounding and bonding in accordance with Section 26 05 26.
Identify transfer switches in accordance with Section 26 05 53.
Provide engraved plastic nameplates under the provisions of Section 26 0553.

3.04 FIELD QUALITY CONTROL

A.
B.

o

See Section 01 40 00 - Quality Requirements, for additional requirements.

Provide services of a manufacturer's authorized representative to observe installation and assist
in inspection and testing. Include manufacturer's detailed testing procedures and field reports
with submittals.

Prepare and start system in accordance with manufacturer's instructions.

Automatic Transfer Switches:
1. Inspect and test in accordance with NETA ATS, except Section 4.
2. Perform inspections and tests listed in NETA ATS, Section 7.22.3. The control wiring
insulation-resistance tests listed as optional are not required.
a. Disconnect surge protective devices (SPDs) prior to performing any high potential
testing. Replace SPDs damaged by performing high potential testing with SPDs
connected.

Provide additional inspection and testing as required for completion of associated engine
generator testing as specified in Section 26 32 13.

Correct defective work, adjust for proper operation, and retest until entire system complies with
contract documents.

Submit detailed reports indicating inspection and testing results and corrective actions taken.

Provide the services of the manufacturer's technical representative to check out transfer switch
connections and operation and place in service.

Perform field inspection and testing in accordance with Section .
Inspect and test in accordance with NETA STD ATS, except Section 4.
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K.

Perform inspections and tests listed in NETA STD ATS, Section 7.22.3.

3.05 CLEANING

A

Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match
original factory finish.

3.06 CLOSEOUT ACTIVITIES

A
B.
C.

E.

See Section 01 78 00 - Closeout Submittals, for closeout submittals.
See Section 01 79 00 - Demonstration and Training, for additional requirements.

Demonstration: Demonstrate proper operation of transfer switches to Owner, and correct
deficiencies or make adjustments as directed.

Training: Train Owner's personnel on operation, adjustment, and maintenance of transfer

switches.

1. Use operation and maintenance manual as training reference, supplemented with
additional training materials as required.

2. Provide minimum of four hours of training.

3. Instructor: Manufacturer's authorized representative.

4. Location: At project site.

Demonstrate operation of transfer switch in bypass, normal, and emergency modes.

3.07 PROTECTION

A

Protect installed transfer switches from subsequent construction operations.

3.08 MAINTENANCE

A

B.

See Section 01 70 00 - Execution Requirements, for additional requirements relating to
maintenance service.

Provide to Owner a proposal as an alternate to the base bid, a separate maintenance contract
for the service and maintenance of transfer switches for two years from date of Substantial
Completion; Include a complete description of preventive maintenance, systematic examination,
adjustment, inspection, and testing, with a detailed schedule.

Conduct site visit at least once every three months to perform inspection, testing, and
preventive maintenance. Submit report to Owner indicating maintenance performed along with
evaluations and recommendations.

Provide trouble call-back service upon notification by Owner:

1. Provide on-site response within 4 hours of notification.

2. Include allowance for call-back service during normal working hours at no extra cost to
Owner.

3. Owner will pay for call-back service outside of normal working hours on an hourly basis,
based on actual time spent at site and not including travel time; include hourly rate and
definition of normal working hours in maintenance contract.

Maintain an on-site log listing the date and time of each inspection and call-back visit, the
condition of the system, nature of the trouble, correction performed, and parts replaced.

Provide a separate maintenance contract for specified maintenance service.

Provide service and maintenance of transfer switches for one year from Date of Substantial
Completion.

END OF SECTION
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SECTION 26 43 00
SURGE PROTECTIVE DEVICES

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Surge protective devices for service entrance locations.

B. Surge protective devices for distribution locations.
1.02 RELATED REQUIREMENTS

A. Section 26 05 26 - Grounding and Bonding.
Section - Wiring Devices: Receptacles with integral surge protection.
Section 26 24 13 - Switchboards.
Section 26 24 16 - Panelboards.

Section 27 10 05 - Structured Cabling for Voice and Data: Protectors for communications
service entrance.

1.03 ABBREVIATIONS AND ACRONYMS
A. EMI/RFI: Electromagnetic Interference/Radio Frequency Interference.
B. SPD: Surge Protective Device.
1.04 REFERENCE STANDARDS
NECA 1 - Standard for Good Workmanship in Electrical Construction.
NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).
NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems.
NFPA 70 - National Electrical Code.
E. UL 1449 - Standard for Surge Protective Devices.
1.05 ADMINISTRATIVE REQUIREMENTS

A. Coordination: Coordinate size and location of overcurrent device compatible with the actual
surge protective device and location to be installed. Notify Architect of any conflicts or deviations
from the contract documents to obtain direction prior to ordering equipment.

1.06 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data: Include detailed component information, voltage, surge current ratings, repetitive
surge current capacity, voltage protection rating (VPR) for all protection modes, maximum
continuous operating voltage (MCOV), nominal discharge current (I-n), short circuit current
rating (SCCR), connection means including any required external overcurrent protection,
enclosure ratings, outline and support point dimensions, weight, service condition requirements,
and installed features.

1.  SPDs with EMI/RFI filter: Include noise attenuation performance.

C. Shop Drawings: Include wiring diagrams showing all factory and field connections with wire and
circuit breaker/fuse sizes.

moow

oo wp

D. Certificates: Manufacturer's documentation of listing for compliance with the following
standards:
1. UL 1449.
2. UL 1283 (for Type 2 SPDs).
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E. Manufacturer's Installation Instructions: Include application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

F. Operation and Maintenance Data: Include information on status indicators and recommended
maintenance procedures and intervals.

G. Warranty: Submit sample of manufacturer's warranty and documentation of final executed
warranty completed in Owner's name and registered with manufacturer.

H. Project Record Documents: Record actual connections and locations of surge protective
devices.

1.07 QUALITY ASSURANCE
A. Conform to requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

1.08 DELIVERY, STORAGE, AND PROTECTION
A. Store in a clean, dry space in accordance with manufacturer's written instructions.
1.09 FIELD CONDITIONS

A. Maintain field conditions within manufacturer's required service conditions during and after
installation.

1.10 WARRANTY
A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

B. Manufacturer's Warranty: Provide minimum five year warranty covering repair or replacement
of surge protective devices showing evidence of failure due to defective materials or
workmanship.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Basis of Design: Schneider Electric; Square D Brand Surgelogic Products as indicated under
product article(s) below; www.surgelogic.com.

B. Surge Protective Devices (SPD) as manufactured by Siemens Industry, Inc. are a permitted
substitution with the inclusion of a Surge Counter and an External Operable Disconnect.

C. Surge Protective Devices (SPD) as manufactured by Advanced Protection Technologies, Inc.
are a permitted substitution with inclusion of an externally operable switch / breaker.
D. Factory-installed, Internally Mounted Surge Protective Devices:
1.  Same as manufacturer of equipment containing surge protective device, to provide a
complete listed assembly including SPD.

E. Source Limitations: Furnish surge protective devices produced by a single manufacturer and
obtained from a single supplier.

2.02 ALL SURGE PROTECTIVE DEVICES

A. Description: Factory-assembled surge protective devices (SPDs) for 60 Hz service, listed and
classified by Underwriters Laboratories Inc. as suitable for the purpose specified and indicated;
system voltage as indicated on the drawings.

B. Protected Modes:

1.  Wye Systems: L-N, L-G, N-G, L-L.
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UL 1449 Voltage Protection Ratings (VPRs):

1. Equivalent to basis of design.

2.  480Y/277V System Voltage: Not more than 1,500 V for L-N, L-G, and N-G modes and
2,000 V for L-L mode.

UL 1449 Maximum Continuous Operating Voltage (MCOV): Not less than 115% of nominal
system voltage.

Enclosure Environment Type per NEMA 250: Unless otherwise indicated, as specified for the
following installation locations:
1. Indoor clean, dry locations: Type 1.

Mounting for Field-installed, Externally Mounted SPDs: Unless otherwise indicated, as specified
for the following locations:

Equipment Containing Factory-installed, Internally Mounted SPDs: Listed and labeled as a
complete assembly including SPD.
1.  Switchboards: See Section 26 24 13.

2.03 SURGE PROTECTIVE DEVICES FOR SERVICE ENTRANCE LOCATIONS

A

@ mmoo

Unless otherwise indicated, provide field-installed, externally mounted or factory-installed,
internally mounted SPDs.

List and label as complying with UL 1449, Type 1 when connected on line side of service
disconnect overcurrent device and Type 1 or 2 when connected on load side of service
disconnect overcurrent device.

Provide SPDs utilizing field-replaceable modular or non-modular protection circuits.
Surge Current Rating: Not less than 120 kA per mode/240 kA per phase.
Repetitive Surge Current Capacity: Not less than 5,000 impulses.

UL 1449 Nominal Discharge Current (I-n): 20 kA.

UL 1449 Short Circuit Current Rating (SCCR): Not less than the available fault current at the
installed location as indicated on the drawings.

Diagnostics:
1. Protection Status Monitoring: Provide indicator lights to report the protection for each
phase.

2. Alarm Notification: Provide indicator light and audible alarm to report alarm condition.
Provide button to manually silence audible alarm.

Basis of Design: Schneider Electric; Square D Brand Surgelogic Products;
www.surgelogic.com.
1.  Field-installed, Externally Mounted Surge Protective Devices:

a. EMA Series: Replaceable modules; 200 kA SCCR; individually fused MOVs, thermal
fusing; dry contacts; EMI/RFI filtering; surge counter; duty cycle tested for 20,000
impulses; 10 year warranty.

2.  Factory-installed, Internally Mounted Surge Protective Devices:

a. IMA Series: Replaceable modules; 200 kA SCCR; individually fused MOVs, thermal
fusing; dry contacts; EMI/RFI filtering; surge counter; duty cycle tested for 20,000
impulses; 10 year warranty.

2.04 SURGE PROTECTIVE DEVICES FOR DISTRIBUTION LOCATIONS

A

B.
C.

Unless otherwise indicated, provide field-installed, externally mounted or factory-installed,
internally mounted SPDs.

List and label as complying with UL 1449, Type 1 or Type 2.
Provide SPDs utilizing field-replaceable modular or non-modular protection circuits.
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m

Surge Current Rating: Not less than 80 kA per mode/160 kA per phase.
UL 1449 Nominal Discharge Current (I-n): 20 kA.

UL 1449 Short Circuit Current Rating (SCCR): Not less than the available fault current at the
installed location as indicated on the drawings.

Diagnostics:
1. Protection Status Monitoring: Provide indicator lights to report the protection status for
each phase.

2. Alarm Notification: Provide indicator light and audible alarm to report alarm condition.
Provide button to manually silence audible alarm.

Provide surge rated integral disconnect switch for SPDs not connected to a dedicated circuit
breaker or fused switch or not direct bus connected.

Basis of Design: Schneider Electric; Square D Brand Surgelogic Products;
www.surgelogic.com.
1.  Field-installed, Externally Mounted Surge Protective Devices:

a. EMA Series: Replaceable modules; 200 kA SCCR; individually fused MOVs, thermal
fusing; dry contacts; EMI/RFI filtering; surge counter; duty cycle tested for 20,000
impulses; 10 year warranty.

1)  Furnished with integral switch option where indicated.
2.  Factory-installed, Internally Mounted Surge Protective Devices:

a. IMA Series: Replaceable modules; 200 kA SCCR; individually fused MOVs, thermal
fusing; dry contacts; EMI/RFI filtering; surge counter; duty cycle tested for 20,000
impulses; 10 year warranty.

PART 3 EXECUTION
3.01 EXAMINATION

A.
B.

C.

D.

E.

Verify that field measurements are as shown on the drawings.

Verify that the service voltage and configuration marked on the SPD are consistent with the
service voltage and configuration at the location to be installed.

Verify that electrical equipment is ready to accept connection of the SPD and that installed
overcurrent device is consistent with requirements of drawings and manufacturer's instructions.

Verify system grounding and bonding is in accordance with Section 26 05 26, including bonding
of neutral and ground for service entrance and separately derived systems where applicable. Do
not energize SPD until deficiencies have been corrected.

Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A.
B.
C.

Perform work in a neat and workmanlike manner in accordance with NECA 1.
Install SPD in accordance with manufacturer's instructions.

Arrange equipment to provide minimum clearances in accordance with manufacturer's
instructions and NFPA 70.

Provide conductors with minimum ampacity as indicated on the drawings, as required by NFPA
70, and not less than manufacturer's recommended minimum conductor size.

Install conductors between SPD and equipment terminations as short and straight as possible,
not exceeding manufacturer's recommended maximum conductor length. Breaker locations
may be reasonably be rearranged in order to provide leads as short and straight as possible.
Twist conductors together to reduce inductance.
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F. Do not energize SPD until bonding of neutral and ground for service entrance and separately
derived systems is complete in accordance with Section 26 05 26 where applicable. Replace
SPDs damaged by improper or missing neutral-ground bond.

3.03 FIELD QUALITY CONTROL
A. Perform inspection, testing, and adjusting in accordance with Section 01 40 00.
B. Inspect and test in accordance with NETA STD ATS, except Section 4.
C. Perform inspections and tests listed in NETA STD ATS Section 7.19.1.
D

Procure services of a qualified manufacturer's representative to observe installation and assist
in inspection, testing, and adjusting. Include manufacturer's reports with field quality control
submittals.

3.04 CLEANING
A. Repair scratched or marred exterior surfaces to match original factory finish.
END OF SECTION
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SECTION 26 51 00
INTERIOR LIGHTING

PART 1 GENERAL
1.01 SECTION INCLUDES

A

mmoow

Interior luminaires.
Emergency lighting units.
Exit signs.

Ballasts.

Lamps.

Luminaire accessories.

1.02 RELATED REQUIREMENTS

A.
B.

C.

D.
E.

Section 26 05 37 - Boxes.

Section 26 05 53 - Identification for Electrical Systems: Identification products and
requirements.

Section 26 09 23 - Lighting Control Devices: Automatic controls for lighting including occupancy
sensors, outdoor motion sensors, time switches, outdoor photo controls, and daylighting
controls.

Section 26 27 26 - Wiring Devices: Manual wall switches and wall dimmers.
Section 26 56 00 - Exterior Lighting.

1.03 REFERENCE STANDARDS

A

B.

X e -z

= r

ANSI C78.379 - American National Standard for Electric Lamps -- Reflector Lamps --
Classification of Beam Patterns.

ANSI C82.1 - American National Standard for Lamp Ballast - Line Frequency Fluorescent Lamp
Ballast.

ANSI C82.4 - American National Standard for Ballasts for High-Intensity-Discharge and
Low-Pressure Sodium Lamps (Multiple-Supply Type).

ANSI C82.11 - American National Standard for Lamp Ballasts - High Frequency Fluorescent
Lamp Ballasts - Supplements.

IEEE C62.41.2 - Recommended Practice on Characterization of Surges in Low-Voltage (1000 V
and less) AC Power Circuits.

IES LM-79 - Approved Method: Electrical and Photometric Measurements of Solid-State
Lighting Products; llluminating Engineering Society.

IES LM-80 - Approved Method: Measuring Luminous Flux and Color Maintenance of LED
Packages, Arrays, and Modules.

NECA 1 - Standard for Good Workmanship in Electrical Construction.
NECA/IESNA 500 - Standard for Installing Indoor Commercial Lighting Systems.
NECA/IESNA 502 - Standard for Installing Industrial Lighting Systems.

NEMA WD 6 - Wiring Devices - Dimensional Requirements; National Electrical Manufacturers
Association.

NFPA 70 - National Electrical Code.
NFPA 101 - Life Safety Code.
UL 924 - Emergency Lighting and Power Equipment.
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O. UL 935 - Fluorescent-Lamp Ballasts.

P.

UL 1598 - Luminaires.

Q. UL 8750 - Light Emitting Diode (LED) Equipment for Use in Lighting Products.
1.04 ADMINISTRATIVE REQUIREMENTS

A

Coordination:

1. Coordinate the installation of luminaires with mounting surfaces installed under other
sections or by others. Coordinate the work with placement of supports, anchors, etc.
required for mounting. Coordinate compatibility of luminaires and associated trims with
mounting surfaces at installed locations.

2. Coordinate the placement of luminaires with structural members, ductwork, piping,
equipment, diffusers, fire suppression system components, and other potential conflicts
installed under other sections or by others.

3. Coordinate the placement of exit signs with furniture, equipment, signage or other potential
obstructions to visibility installed under other sections or by others.

4. Notify Architect of any conflicts or deviations from the contract documents to obtain
direction prior to proceeding with work.

1.05 SUBMITTALS

A.
B.

See Section 01 30 00 - Administrative Requirements, for submittal procedures.

Shop Drawings:

1. Indicate dimensions and components for each luminaire that is not a standard product of
the manufacturer.

2. Provide photometric calculations where luminaires are proposed for substitution upon
request.

Shop Drawings: Indicate dimensions and components for each luminaire that is not a standard
product of the manufacturer.

Product Data: Provide manufacturer's standard catalog pages and data sheets including
detailed information on luminaire construction, dimensions, ratings, finishes, mounting
requirements, listings, service conditions, photometric performance, installed accessories, and
ceiling compatibility; include model number nomenclature clearly marked with all proposed
features.
1.  LED Luminaires:

a. Include estimated useful life, calculated based on IES LM-80 test data.

b. Include IES LM-79 test report upon request.

Sustainable Design Documentation: Submit manufacturer's product data on lamp mercury
content and rated lamp life, showing compliance with specified requirements.

Field Quality Control Reports.

Manufacturer's Installation Instructions: Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

Operation and Maintenance Data: Instructions for each product including information on
replacement parts.

Maintenance Materials: Furnish the following for Owner's use in maintenance of project.

1.  See Section 01 60 00 - Product Requirements, for additional provisions.

2. Extra Lenses and Louvers: Two percent of total quantity installed for each type, but not
less than one of each type.

3. Extra Lamps: Ten percent of total quantity installed for each type, but not less than two of
each type.
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4. Extra Ballasts: Two percent of total quantity installed for each type, but not less than one
of each type.

J.  Project Record Documents: Record actual connections and locations of luminaires and any
associated remote components.

1.06 QUALITY ASSURANCE
A. Conform to requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Conform to requirements of NFPA 70 and NFPA 101.

D. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

1.07 DELIVERY, STORAGE, AND PROTECTION

A. Receive, handle, and store products according to NECA/IESNA 500 (commercial lighting),
NECA/IESNA 502 (industrial lighting), and manufacturer's written instructions.

B. Keep products in original manufacturer's packaging and protect from damage until ready for
installation.

1.08 FIELD CONDITIONS

A. Maintain field conditions within manufacturer's required service conditions during and after
installation.

1.09 WARRANTY
A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.
B. Provide two year manufacturer warranty for all linear fluorescent ballasts.
1.10 EXTRA MATERIALS
A. See Section 01 6000 - Product Requirements, for additional provisions.
B. Furnish two of each plastic lens type.
C. Furnish one replacement lamps for each lamp type.
D. Furnish two of each ballast type.
PART 2 PRODUCTS
2.01 MANUFACTURERS
A. Acuity Brands, Inc; : www.acuitybrands.com.
Hubbell Lighting, Inc; : www.hubbelllighting.com.
Lightolier: www.lightolier.com.
Lithonia Lighting: www.lithonia.com.

moow

Columbia Lighting.
F. Substitutions: See Section 01 60 00 - Product Requirements.
2.02 LUMINAIRES

A. Manufacturers:
1. Acuity Brands, Inc; : www.acuitybrands.com/#sle.
2. Cooper Lighting, a division of Cooper Industries; : www.cooperindustries.com/#sle.
3. Hubbell Lighting, Inc; : www.hubbelllighting.com/#sle.
4. Substitutions: See Section 01 60 00 - Product Requirements.

B. Provide products that comply with requirements of NFPA 70.
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2.03

K.

Provide products that are listed and labeled as complying with UL 1598, where applicable.

Provide products listed and classified by Underwriters Laboratories Inc. as suitable for the
purpose specified and indicated.

Unless otherwise indicated, provide complete luminaires including lamp(s) and all sockets,
ballasts, reflectors, lenses, housings and other components required to position, energize and
protect the lamp and distribute the light.

Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, hardware, supports, trims, accessories, etc. as necessary for a complete operating
system.

Provide products suitable to withstand normal handling, installation, and service without any
damage, distortion, corrosion, fading, discoloring, etc.

LED Luminaires:

1. Components: UL 8750 recognized or listed as applicable.

2. Tested in accordance with IES LM-79 and IES LM-80.

3. LED Estimated Useful Life: Minimum of 200,000 hours at 70 percent lumen maintenance,
calculated based on IES LM-80 test data.

LED Luminaires: Listed and labeled as complying with UL 8750.

Track Lighting Systems: Provide track compatible with specified track heads, with all
connectors, power feed fittings, dead ends, hangers and canopies as necessary to complete
installation.

Luminaires Mounted in Continuous Rows: Provide quantity of units required for length
indicated, with all accessories required for joining and aligning.

EMERGENCY LIGHTING UNITS

A

Manufacturers:

1. Acuity Brands, Inc; : www.acuitybrands.com/#sle.

2. Cooper Lighting, a division of Cooper Industries; : www.cooperindustries.com/#sle.
3. Hubbell Lighting, Inc; : www.hubbelllighting.com/#sle.

4. Substitutions: See Section 01 60 00 - Product Requirements.

Description: Emergency lighting units complying with NFPA 101 and all applicable state and
local codes, and listed and labeled as complying with UL 924. Emergency and Exit light
combination unit with (2) unit mounted lamps and LED exit light with battery backup. Thois
cmobination unit shall have spare capacity to power remote emergency lamp heads.

Operation: Upon interruption of normal power source or brownout condition exceeding 20
percent voltage drop from nominal, solid-state control automatically switches connected lamps
to integral battery power for minimum of 90 minutes of rated emergency illumination, and
automatically recharges battery upon restoration of normal power source.

Battery:

1. Sealed maintenance-free nickel cadmium unless otherwise indicated.

2.

3. Size battery to supply all connected lamps, including emergency remote heads where
indicated.

Diagnostics: Provide power status indicator light and accessible integral test switch to manually
activate emergency operation.

Provide low-voltage disconnect to prevent battery damage from deep discharge.

Self-Diagnostics: Provide units that self-monitor functionality and automatically perform testing
required by NFPA 101 where indicated; provide indicator light(s) to report test and diagnostic
status.
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H.

Accessories:
1.  Provide compatible accessory mounting brackets where indicated or required to complete
installation.

2.  Provide compatible accessory high impact polycarbonate vandal shields where indicated.

3. Provide compatible accessory wire guards where indicated.

4. Where indicated, provide emergency remote heads that are compatible with the
emergency lighting unit they are connected to and suitable for the installed location.

2.04 LUMINAIRES

A.
B.

Furnish products as indicated in Schedule attached to this section.

Substitutions: See Section 01 60 00 - Product Requirements.
1. Input Voltage: 120 or 277 volts.

2.05 EXIT SIGNS

A

Manufacturers:

1. Acuity Brands, Inc; : www.acuitybrands.com/#sle.

2. Cooper Lighting, a division of Cooper Industries; : www.cooperindustries.com/#sle.
3. Hubbell Lighting, Inc; : www.hubbelllighting.com/#sle.

4. Substitutions: See Section 01 60 00 - Product Requirements.

All Exit Signs: Internally illuminated with LEDs unless otherwise indicated; complying with NFPA
101 and all applicable state and local codes, and listed and labeled as complying with UL 924.

1. Number of Faces: Single or double as indicated or as required for the installed location.

2. Directional Arrows: As indicated or as required for the installed location.

Self-Powered Exit Signs:

1. Operation: Upon interruption of normal power source or brownout condition exceeding 20
percent voltage drop from nominal, solid-state control automatically switches connected
lamps to integral battery power for minimum of 90 minutes of rated emergency
illumination, and automatically recharges battery upon restoration of normal power source.

2. Battery: Sealed maintenance-free nickel cadmium unless otherwise indicated.

3. Diagnostics: Provide power status indicator light and accessible integral test switch to
manually activate emergency operation.

4. Provide low-voltage disconnect to prevent battery damage from deep discharge.

5. Self-Diagnostics: Provide units that self-monitor functionality and automatically perform
testing required by NFPA 101 where indicated; provide indicator light(s) to report test and
diagnostic status.

Accessories:
1. Provide compatible accessory high impact polycarbonate vandal shields where indicated.
2.  Provide compatible accessory wire guards where indicated.

Manufacturers: As indicated on lighting fixture schedule.
1.  Substitutions: See Section 01 60 00 - Product Requirements.

Exit Signs: Exit sign fixture .

Housing: Plastic.

Face: Translucent glass face with red letters on white background.

Face: Aluminum stencil face with red letters.

Directional Arrows: Universal type for field adjustment.

Mounting: Universal, for field selection.

Battery: 12 volt, nickel-cadmium type, with 1.5 hour capacity.

Battery Charger: Dual-rate type, with sufficient capacity to recharge discharged battery to
full charge within twelve hours.

Lamps: Manufacturer's standard.

Nogosrwd =

©
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9.

Input Voltage: 120/277 volts.

2.06 BALLASTS

A

Manufacturers:

g~

General Electric Company/GE Lighting; : www.gelighting.com/#sle.

Osram Sylvania; : www.sylvania.com/#sle.

Philips Lighting Electronics/Advance; : www.advance.philips.com.

Substitutions: See Section 01 60 00 - Product Requirements.

Manufacturer Limitations: Where possible, for each type of luminaire provide ballasts
produced by a single manufacturer.

All Ballasts:

1.
2.

Provide ballasts containing no polychlorinated biphenyls (PCBs).
Minimum Efficiency/Efficacy: Provide ballasts complying with all current applicable federal
and state ballast efficiency/efficacy standards.

Fluorescent Ballasts:

1.

All Fluorescent Ballasts: Unless otherwise indicated, provide high frequency electronic

ballasts complying with ANSI C82.11 and listed and labeled as complying with UL 935.

a. Input Voltage: Suitable for operation at voltage of connected source, with variation
tolerance of plus or minus 10 percent.

b. Total Harmonic Distortion: Not greater than 10 percent.

c. Power Factor: Not less than 0.95.

d. Thermal Protection: Listed and labeled as UL Class P, with automatic reset for
integral thermal protectors.

e. Sound Rating: Class A, suitable for average ambient noise level of 20 to 24 decibels.

Lamp Compatibility: Specifically designed for use with the specified lamp, with no

visible flicker.

g. Lamp Operating Frequency: Greater than 20 kHz, except as specified below.

1) Do not operate lamp(s) within the frequencies from 30 kHz through 40 kHz in
order to avoid interference with infrared devices.

h. Lamp Current Crest Factor: Not greater than 1.7.

i. Provide automatic restart capability to restart replaced lamp(s) without requiring
resetting of power.

j-  Provide end of lamp life automatic shut down circuitry for T5 and smaller diameter
lamp ballasts.

k. Surge Tolerance: Capable of withstanding characteristic surges according to IEEE
C62.41.2, location category A.

I.  Electromagnetic Interference/Radio Frequency Interference (EMI/RFI) Limits: Comply
with FCC requirements of CFR, Title 47, Part 18, for Class A, non-consumer
application.

m. Provide high efficiency T8 lamp ballasts certified as NEMA premium where indicated.

n. Ballast Marking: Include wiring diagrams with lamp connections.

Non-Dimming Fluorescent Ballasts:

a. Lamp Starting Method:

1) T8 Lamp Ballasts: Programmed start unless otherwise indicated.

2) T5 Lamp Ballasts: Programmed start unless otherwise indicated.

3) Compact Fluorescent Lamp Ballasts: Programmed start unless otherwise
indicated.

b. Lamp Starting Temperature: Capable of starting standard lamp(s) at a minimum of 0
degrees F, and energy saving lamp(s) at a minimum of 60 degrees F unless
otherwise indicated.

—h
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2.07 LAMPS

A. Manufacturers:
General Electric Company/GE Lighting; : www.gelighting.com/#sle.
Osram Sylvania; : www.sylvania.com/#sle.
Philips Lighting Company; : www.lighting.philips.com.
Philips Lighting Co of NA: www.lighting.philips.com.
Substitutions: See Section 01 60 00 - Product Requirements.
Il Lamps:
Unless explicitly excluded, provide new, compatible, operable lamps in each luminaire.
Verify compatibility of specified lamps with luminaires to be installed. Where lamps are not
specified, provide lamps per luminaire manufacturer's recommendations.
Minimum Efficiency: Provide lamps complying with all current applicable federal and state
lamp efficiency standards.
4. Color Temperature Consistency: Unless otherwise indicated, for each type of lamp furnish
products which are consistent in perceived color temperature. Replace lamps that are
determined by the Architect to be inconsistent in perceived color temperature.

C. Compact Fluorescent Lamps: Wattage and bulb type as indicated, with base type as required

for luminaire.

1. Low Mercury Content: Provide lamps that pass the EPA Toxicity Characteristic Leaching
Procedure (TCLP) test for characteristic hazardous waste.

2. Correlated Color Temperature (CCT): 3,500 K unless otherwise indicated.

3. Color Rendering Index (CRI): Not less than 80.

4. Average Rated Life: Not less than 10,000 hours for an operating cycle of three hours per
start.

D. Linear Fluorescent Lamps: Wattage and bulb type as indicated, with base type as required for
luminaire.
1. Low Mercury Content: Provide lamps that pass the EPA Toxicity Characteristic Leaching
Procedure (TCLP) test for characteristic hazardous waste.
2. T8 Linear Fluorescent Lamps:
a. Correlated Color Temperature (CCT): 3,500 K unless otherwise indicated.
b. Color Rendering Index (CRI): Not less than 80.
c. Average Rated Life: Not less than 20,000 hours for an operating cycle of three hours
per start.
3. T5 Linear Fluorescent Lamps:
a. Correlated Color Temperature (CCT): 3,500 K unless otherwise indicated.
b. Color Rendering Index (CRI): Not less than 80.
c. Average Rated Life: Not less than 20,000 hours for an operating cycle of three hours
per start.

N2> 0=

w

E. Lamp Types: As specified for each luminaire.

F. Fluorescent Lamps:
1. Product: Phillips Lighting - Type T5 or T8.
2. Substitutions: See Section 01 60 00 - Product Requirements.

G. High Intensity Discharge (HID) Lamps:
1. Product: Match Lighting Fixture Type
2.  Substitutions: See Section 01 60 00 - Product Requirements.

2.08 ACCESSORIES

A. Stems for Suspended Luminaires: Steel tubing, minimum 1/2" size, factory finished to match
luminaire or field-painted as directed.

INTERIOR LIGHTING 265100-7
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E.

Threaded Rods for Suspended Luminaires: Zinc-plated steel, minimum 1/4" size, field-painted
as directed.

Provide accessory plaster frames for luminaires recessed in plaster ceilings.

Tube Guards for Linear Fluorescent Lamps: Provide clear virgin polycarbonate sleeves with
endcaps where indicated.

Product: As indicated in lighting fixture schedule.
1.  Substitutions: See Section 01 60 00 - Product Requirements.

PART 3 EXECUTION
3.01 EXAMINATION

A
B.

C.
D.

E.

Verify that field measurements are as shown on the drawings.

Verify that outlet boxes are installed in proper locations and at proper mounting heights and are
properly sized to accommodate conductors in accordance with NFPA 70.

Verify that suitable support frames are installed where required.

Verify that branch circuit wiring installation is completed, tested, and ready for connection to
luminaires.

Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION

A
B.

Provide extension rings to bring outlet boxes flush with finished surface.
Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.03 INSTALLATION

A

B.
C.

Coordinate locations of outlet boxes provided under Section 26 05 37 as required for installation
of luminaires provided under this section.

Install products according to manufacturer's instructions.

Install luminaires securely, in a neat and workmanlike manner, as specified in NECA 1 (general
workmanship), NECA 500 (commercial lighting), and NECA 502 (industrial lighting).

Install luminaires plumb and square and aligned with building lines and with adjacent luminaires.

Suspended Ceiling Mounted Luminaires:

1. Do not use ceiling tiles to bear weight of luminaires.

2. Do not use ceiling support system to bear weight of luminaires unless ceiling support
system is certified as suitable to do so.

3.  Secure pendant-mounted luminaires to building structure.

4.  Secure lay-in luminaires to ceiling support channels using listed safety clips at four
corners.

5. In addition to ceiling support wires, provide two galvanized steel safety wire(s), minimum
12 gage, connected from opposing corners of each recessed luminaire to building
structure.

6. See appropriate Division 9 section where suspended grid ceiling is specified for additional
requirements.

Recessed Luminaires:

1. Install trims tight to mounting surface with no visible light leakage.

2. Non-IC Rated Luminaires: Maintain required separation from insulation and combustible
materials according to listing.

3. Luminaires Recessed in Fire-Rated Ceilings: Install using accessories and firestopping
materials to meet regulatory requirements for fire rating.

Suspended Luminaires:

INTERIOR LIGHTING 265100-8
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AB.
AC.

1. Install using the suspension method indicated, with support lengths and accessories as
required for specified mounting height.
2. Install canopies tight to mounting surface.

Wall-Mounted Luminaires: Unless otherwise indicated, specified mounting heights are to center
of luminaire.

Install fixtures securely, in a neat and workmanlike manner, as specified in NECA 500
(commercial lighting).

Install suspended luminaires and exit signs using pendants supported from swivel hangers.
Provide pendant length required to suspend luminaire at indicated height.

Support luminaires independent of ceiling framing.
Locate recessed ceiling luminaires as indicated on reflected ceiling plan.

Install surface mounted luminaires and exit signs plumb and adjust to align with building lines
and with each other. Secure to prevent movement.

Exposed Grid Ceilings: Support surface mounted luminaires in grid ceiling directly from building
structure.

Exposed Grid Ceilings: Provide auxiliary members spanning ceiling grid members to support
surface mounted luminaires.

Exposed Grid Ceilings: Fasten surface mounted luminaires to ceiling grid members using bolts,
screws, rivets, or suitable clips.

Install recessed luminaires to permit removal from below.

Install recessed luminaires using accessories and firestopping materials to meet regulatory
requirements for fire rating.

Install clips to secure recessed grid-supported luminaires in place.
Install wall mounted luminaires, emergency lighting units, and exit signs at height as scheduled.
Install accessories furnished with each luminaire.

Make wiring connections to branch circuit using building wire with insulation suitable for
temperature conditions within luminaire.

Bond products and metal accessories to branch circuit equipment grounding conductor.
Install specified lamps in each emergency lighting unit, exit sign, and luminaire.

Air Handling Luminaires: Interface with air handling accessories furnished and installed under
Section 23 36 00.

Emergency Lighting Units:

1. Unless otherwise indicated, connect unit to unswitched power from same circuit feeding
normal lighting in same room or area. Bypass local switches, contactors, or other lighting
controls.

Exit Signs:

1. Unless otherwise indicated, connect unit to unswitched power from same circuit feeding
normal lighting in same room or area. Bypass local switches, contactors, or other lighting
controls.

Install lamps in each luminaire.

Lamp Burn-In: Operate lamps at full output for prescribed period per manufacturer's
recommendations prior to use with any dimming controls. Replace lamps that fail prematurely
due to improper lamp burn-in.

3.04 FIELD QUALITY CONTROL

A

See Section 01 40 00 - Quality Requirements, for additional requirements.

INTERIOR LIGHTING 265100-9
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Inspect each product for damage and defects.
Perform field inspection, testing, and adjusting in accordance with Section 01 4000.
Operate each luminaire after installation and connection to verify proper operation.

Test self-powered exit signs, emergency lighting units, and fluorescent emergency power supply
units to verify proper operation upon loss of nhormal power supply.

Correct wiring deficiencies and repair or replace damaged or defective products. Repair or
replace excessively noisy ballasts as determined by Architect.

3.05 ADJUSTING

A

B.

C.

D.
E.

Aim and position adjustable luminaires to achieve desired illumination as indicated or as
directed by Architect. Secure locking fittings in place.

Aim and position adjustable emergency lighting unit lamps to achieve optimum illumination of
egress path as required or as directed by Architect or authority having jurisdiction.

Exit Signs with Field-Selectable Directional Arrows: Set as indicated or as required to properly
designate egress path as directed by Architect or authority having jurisdiction.

Aim and adjust luminaires as indicated.
Position exit sign directional arrows as indicated.

3.06 CLEANING

A

Oow

E.

Clean surfaces according to NECA 500 (commercial lighting), NECA 502 (industrial lighting),
and manufacturer's instructions to remove dirt, fingerprints, paint, or other foreign material and
restore finishes to match original factory finish.

Clean electrical parts to remove conductive and deleterious materials.
Remove dirt and debris from enclosures.

Clean photometric control surfaces as recommended by manufacturer.
Clean finishes and touch up damage.

3.07 CLOSEOUT ACTIVITIES

A
B.

See Section 01 78 00 - Closeout Submittals, for closeout submittals.
Just prior to Substantial Completion, replace all lamps that have failed.

3.08 PROTECTION

A

Protect installed luminaires from subsequent construction operations.

3.09 PROTECTION

A

Relamp luminaires that have failed lamps at Substantial Completion.

3.10 SCHEDULE - ATTACHED

END OF SECTION
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SECTION 26 56 00
EXTERIOR LIGHTING

PART 1 GENERAL
1.01 SECTION INCLUDES
A.

moow

Exterior luminaires.
Ballasts.

Lamps.

Poles and accessories.
Luminaire accessories.

1.02 RELATED REQUIREMENTS
A.

mmoow

Section 03 30 00 - Cast-in-Place Concrete: Materials and installation requirements for concrete
bases for poles.

Section 26 05 26 - Grounding and Bonding for Electrical Systems.
Section 26 05 37 - Boxes.

Section 26 27 26 - Wiring Devices: Receptacles for installation in poles.
Section 26 28 13 - Fuses.

Section 26 51 00 - Interior Lighting.

1.03 REFERENCE STANDARDS
A

B.
C.

—Temm

J.

AASHTO LTS - Standard Specifications for Structural Supports for Highway Signs, Luminaires
and Traffic Signals; American Association of State Highway and Transportation Officials.

ANSI 05.1 - American National Standard for Wood Poles -- Specifications and Dimensions.

IESNA LM-63 - ANSI Approved Standard File Format for Electronic Transfer of Photometric
Data and Related Information.

IES LM-80 - Approved Method: Measuring Luminous Flux and Color Maintenance of LED
Packages, Arrays, and Modules.

IESNA LM-64 - Photometric Measurements of Parking Areas.

NECA 1 - Standard for Good Workmanship in Electrical Construction.
NECA/IESNA 501 - Standard for Installing Exterior Lighting Systems.

NFPA 70 - National Electrical Code.

UL 1598 - Luminaires.

UL 8750 - Light Emitting Diode (LED) Equipment for Use in Lighting Products.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1.  Coordinate placement of poles and associated foundations with utilities, curbs, sidewalks,
trees, walls, fences, striping, etc. installed under other sections or by others. Coordinate
elevation to obtain specified foundation height.

2. Notify Architect of any conflicts or deviations from the contract documents to obtain
direction prior to proceeding with work.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:
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1. Indicate dimensions and components for each luminaire that is not a standard product of
the manufacturer.
2. Provide photometric calculations where luminaires are proposed for substitution .

C. Product Data: Provide manufacturer's standard catalog pages and data sheets including
detailed information on luminaire construction, dimensions, ratings, finishes, mounting
requirements, listings, service conditions, photometric performance, weight, effective projected
area (EPA), and installed accessories; include model number nomenclature clearly marked with
all proposed features.

1.  LED Luminaires:

a. Include estimated useful life, calculated based on IES LM-80 test data.

2. Provide electronic files of photometric data certified by a National Voluntary Laboratory
Accreditation Program (NVLAP) lab or independent testing agency in IESNA LM-63
standard format upon request.

3. Lamps: Include rated life and initial and mean lumen output.

4. Poles: Include information on maximum supported effective projected area (EPA) and
weight for the design wind speed.

D. Sustainable Design Documentation: Submit manufacturer's product data on lamp mercury
content and rated lamp life, showing compliance with specified requirements.

E. Certificates for Poles and Accessories: Manufacturer's documentation that products are
suitable for the luminaires to be installed and comply with designated structural design criteria.

F. Manufacturer's Installation Instructions: Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, installation, and starting of product.

G. Operation and Maintenance Data: Instructions for each product including information on
replacement parts.

H. Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1.  See Section 01 60 00 - Product Requirements, for additional provisions.

I.  Project Record Documents: Record actual connections and locations of pole foundations,
luminaires, and any pull or junction boxes.

1.06 QUALITY ASSURANCE
A. Conform to requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

D. Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, handle, and store products according to NECA/IESNA 501 and manufacturer's written
instructions.

B. Keep products in original manufacturer's packaging and protect from damage until ready for
installation.

C. Receive, handle, and store wood poles in accordance with ANSI O5.1.
1.08 WARRANTY
A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.
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PART 2 PRODUCTS
2.01 MANUFACTURERS
A. Acuity Brands, Inc; : www.acuitybrands.com.
B. Hubbell Lighting, Inc; : www.hubbelllighting.com.
C. Substitutions: See Section 01 60 00 - Product Requirements.
2.02 LUMINAIRE TYPES
A. Furnish products as indicated in luminaire schedule included on the Drawings.
B. Substitutions: See Section 01 60 00 - Product Requirements.
2.03 LUMINAIRES

A. Manufacturers:
1. Acuity Brands, Inc; : www.acuitybrands.com/#sle.
2. Hubbell Lighting, Inc; : www.hubbelllighting.com/#sle.
3.  Substitutions: See Section 01 60 00 - Product Requirements.

w

Provide products that comply with requirements of NFPA 70.

o

Provide products that are listed and labeled as complying with UL 1598, where applicable.

D. Provide products listed and classified by Underwriters Laboratories Inc. as suitable for the
purpose specified and indicated.

E. Unless otherwise indicated, provide complete luminaires including lamp(s) and all sockets,
ballasts, reflectors, lenses, housings and other components required to position, energize and
protect the lamp and distribute the light.

F. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, hardware, poles, foundations, supports, trims, accessories, etc. as necessary for a
complete operating system.

G. Provide products suitable to withstand normal handling, installation, and service without any
damage, distortion, corrosion, fading, discoloring, etc.

H. Provide luminaires listed and labeled as suitable for wet locations unless otherwise indicated.
I.  LED Luminaires: Listed and labeled as complying with UL 8750.
J.  Exposed Hardware: Stainless steel.

2.04 BALLASTS

A. Manufacturers:
1. General Electric Company/GE Lighting; : www.gelighting.com/#sle.
2. Osram Sylvania; : www.sylvania.com/#sle.
3. Philips Lighting Electronics/Advance; : www.advance.philips.com.
4. Substitutions: See Section 01 60 00 - Product Requirements.

B. All Ballasts:
1. Provide ballasts containing no polychlorinated biphenyls (PCBs).
2. Minimum Efficiency/Efficacy: Provide ballasts complying with all current applicable federal
and state ballast efficiency/efficacy standards.

2.05 LAMPS
A. Manufacturers:
1. General Electric Company/GE Lighting; : www.gelighting.com/#sle.
2. Osram Sylvania; : www.sylvania.com/#sle.
3. Philips Lighting Company; : www.lighting.philips.com.
4.  Substitutions: See Section 01 60 00 - Product Requirements.
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B. All Lamps:

1. Unless explicitly excluded, provide new, compatible, operable lamps in each luminaire.

2. Verify compatibility of specified lamps with luminaires to be installed. Where lamps are not
specified, provide lamps per luminaire manufacturer's recommendations.

3.  Minimum Efficiency: Provide lamps complying with all current applicable federal and state
lamp efficiency standards.

4. Color Temperature Consistency: Unless otherwise indicated, for each type of lamp furnish
products which are consistent in perceived color temperature. Replace lamps that are
determined by the Architect to be inconsistent in perceived color temperature.

2.06 POLES

A. Manufacturers:
1. Acuity Brands, Inc; : www.acuitybrands.com/#sle.
2. Hubbell Lighting, Inc; : www.hubbelllighting.com/#sle.
3.  Substitutions: See Section 01 60 00 - Product Requirements.

B. All Poles:

1. Provide poles and associated support components suitable for the luminaire(s) and
associated supports and accessories to be installed.

2. Structural Design Criteria:

a. Comply with AASHTO LTS.

b. Wind Load: Include effective projected area (EPA) of luminaire(s) and associated
supports and accessories to be installed.
1) Design Wind Speed: 100 miles per hour, with gust factor of 1.3.

c. Dead Load: Include weight of proposed luminaire(s) and associated supports and
accessories.

Material: Steel, unless otherwise indicated.

Shape: Square straight, unless otherwise indicated.

Finish: Match luminaire finish, unless otherwise indicated.

Mounting: Install on concrete foundation, height as indicated on the drawings, unless

otherwise indicated.

Unless otherwise indicated, provide with the following features/accessories:

Top cap and metallic base cover.

Handhole.

Anchor bolts with leveling nuts or leveling shims.

Anchor base cover.

Pole-top tenon, size as required for installed luminaire or bracket.

ook w

N

®ao oo

C. Metal Poles: Provide ground lug, accessible from handhole or transformer base.
2.07 ACCESSORIES

A. Stems for Suspended Luminaires: Steel tubing, minimum 1/2" size, factory finished to match
luminaire or field-painted as directed.

B. Provide accessory plaster frames for luminaires recessed in plaster ceilings.
PART 3 EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as shown on the drawings.

B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are
properly sized to accommodate conductors in accordance with NFPA 70.

C. Verify that suitable support frames are installed where required.
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D. Verify that branch circuit wiring installation is completed, tested, and ready for connection to
luminaires.

E. Verify that conditions are satisfactory for installation prior to starting work.
3.02 PREPARATION

A. Provide extension rings to bring outlet boxes flush with finished surface.

B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.
3.03 INSTALLATION

A. Coordinate locations of outlet boxes provided under Section 26 05 37 as required for installation
of luminaires provided under this section.

B. Install products according to manufacturer's instructions.

C. Install luminaires securely, in a neat and workmanlike manner, as specified in NECA 1 (general
workmanship) and NECA/IESNA 501 (exterior lighting).

D. Install luminaires plumb and square and aligned with building lines and with adjacent luminaires.

E. Recessed Luminaires:
1. Install trims tight to mounting surface with no visible light leakage.
2. Luminaires Recessed in Fire-Rated Ceilings: Install using accessories and firestopping
materials to meet regulatory requirements for fire rating.

F. Wall-Mounted Luminaires: Unless otherwise indicated, specified mounting heights are to center
of luminaire.

G. Install accessories furnished with each luminaire.
H. Bond products and metal accessories to branch circuit equipment grounding conductor.
I. Install lamps in each luminaire.
3.04 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements, for additional requirements.
B. Inspect each product for damage and defects.
C. Operate each luminaire after installation and connection to verify proper operation.

D. Correct wiring deficiencies and repair or replace damaged or defective products. Repair or
replace excessively noisy ballasts as determined by Architect.

3.05 ADJUSTING

A. Aim and position adjustable luminaires to achieve desired illumination as indicated or as
directed by Architect. Secure locking fittings in place.

3.06 CLEANING

A. Clean surfaces according to NECA/IESNA 501 and manufacturer's instructions to remove dirt,
fingerprints, paint, or other foreign material and restore finishes to match original factory finish.

3.07 CLOSEOUT ACTIVITIES
A. See Section 01 78 00 - Closeout Submittals, for closeout submittals.
B. See Section 01 79 00 - Demonstration and Training, for additional requirements.

C. Demonstration: Demonstrate proper operation of luminaires to Architect, and correct
deficiencies or make adjustments as directed.

D. Just prior to Substantial Completion, replace all lamps that have failed.
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3.08 PROTECTION
A. Protect installed luminaires from subsequent construction operations.
END OF SECTION
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SECTION 27 10 05
STRUCTURED CABLING FOR VOICE AND DATA - INSIDE-PLANT

PART 1 GENERAL
1.01 SECTION INCLUDES
A.

@ mMmoOoOw

Communications system design requirements.
Communications pathways.

Fiber optic cable and interconnecting devices.
Communications equipment room fittings.
Communications outlets.

Communications grounding and bonding.
Communications identification.

1.02 RELATED REQUIREMENTS
A. Section 07 84 00 - Firestopping.
B. Section 26 05 37 - Boxes.

1.03 REFERENCE STANDARDS
A.

Oow

—Toemm

J.

K.

L.

ICEA S-83-596 - Indoor Optical Fiber Cables.
NFPA 70 - National Electrical Code.
TIA-455-21 - FOTP-21 - Mating Durability of Fiber Optic Interconnecting Devices.

TIA-492AAAD - Detail Specification for 850-nm Laser-Optimized, 50-um Core Diameter/125-um
Cladding Diameter Class la Graded-Index Multimode Optical Fibers; Telecommunications
Industry Association.

TIA-526-14 - Optical Power Loss Measurement of Installed Multimode Fiber Cable Plant.
TIA-568-C.3 - Optical Fiber Cabling Components Standard.

TIA-598-D - Optical Fiber Cable Color Coding.

TIA-606 - Administration Standard for Telecommunications Infrastructure.

TIA-607-C - Generic Telecommunications Bonding and Grounding (Earthing) for Customer
Premises.

UL 444 - Communications Cables.
UL 514C - Nonmetallic Outlet Boxes, Flush-Device Boxes, and Covers.
UL 1651 - Fiber Optic Cable.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1.  Coordinate the work with other trades to avoid placement of other utilities or obstructions
within the spaces dedicated for communications equipment.

2.  Coordinate arrangement of communications equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Notify Architect/Engineer of any conflicts with or deviations from the contract documents.
Obtain direction before proceeding with work.

4. Coordinate requirements of this section with Owner.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

STRUCTURED CABLING FOR VOICE AND DATA - 271005-1
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B. Product Data: Provide manufacturer's standard catalog pages and data sheets for each
product.

C. Shop Drawings: Show compliance with requirements on isometric schematic diagram of
network layout, showing cable routings, telecommunication closets, rack and enclosure layouts
and locations, service entrance, and grounding, prepared and approved by BICSI Registered
Communications Distribution Designer (RCDD).

D. Evidence of qualifications for installer.
E. Manufacturer's Installation Instructions: Indicate application conditions and limitations of use

stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, installation, and operation of product.

F. Field Test Reports.

G. Project Record Documents: Prepared and approved by BICSI Registered Communications
Distribution Designer (RCDD).
1. Record actual locations of outlet boxes and distribution frames.
2. Show as-installed color coding, pair assignment, polarization, and cross-connect layout.
3. Identify distribution frames and equipment rooms by room number on contract drawings.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications: At least 3 years experience manufacturing products of the type
specified.

B. Installer Qualifications: A company having at least 3 years experience in the installation and
testing of the type of system specified, and:
1. Supervisors and installers factory certified by manufacturers of products to be installed.

C. Products: Listed, classified, and labeled as suitable for the purpose intended.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Store products in manufacturer's unopened packaging until ready for installation.
B. Keep stored products clean and dry.

1.08 WARRANTY
A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.
B. Correct defective Work within a 2 year period after Date of Substantial Completion.

C. Provide warranty as called out in applicable referenced State of Delaware
standards/specifications

PART 2 PRODUCTS
2.01 SYSTEM DESIGN

A. Provide a complete permanent system of cabling and pathways for voice and data
communications, including cables, conduits and wireways, pull wires, support structures,
enclosures and cabinets, and outlets.

B. IMPORTANT!! PLEASE NOTE THAT this specification references the Delaware
State-Wide Information And Architecture Standards, Standard ID: NE=Cabling-002, Title:
Structured Cabling System Standards and Specifications for State-Managed Facilities,
Domain: Network and Storage, Discipline: Cabling, Revision Date: 1/8/2016, Revision
no.: 6, Original date: 7/21/2008. As such this document shall be considered as part of
this specification. Unless otherwise shown and or specified, all work, materials, etc.
called for in the above mentioned document shall be provided as shown and specified
the above mentioned document and on the drawings.
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2.02 PATHWAYS

A

Refer to above mentioned Delaware State-Wide Information And Architecture Standards as well
as other project specifications and drawings.

2.03 FIBER OPTIC CABLE AND INTERCONNECTING DEVICES

A

Fiber Optic Backbone Cable:
1. Description: Tight buffered, non-conductive fiber optic cable complying with TIA-568-C.3,
TIA-598-D, ICEA S-83-596 and listed as complying with UL 444 and UL 1651.
2. Cable Type: Multimode, laser-optimized 50/125 um (OM4) complying with TIA-492AAAD.
3. Cable Capacity: 12-fiber.
4. Cable Applications:
a. Plenum Applications: Use listed NFPA 70 Type OFNP plenum cable.
5. Cable Jacket Color:
a. Laser-Optimized Multimode Fiber (OM3/OM4): To be selected by Owner.
6. Product(s):
a. Hubbell M/N HFCD15012P4 or approved equal.

Fiber Optic Interconnecting Devices:

Connector Type: Type SC.

Connector Performance: 500 mating cycles, when tested in accordance with TIA-455-21.

Maximum Attenuation/Insertion Loss: 0.3 dB.

Product(s):

a. Hubbell M/N FSPSCDMG6AQ or approved equal. Provide 1 of these per 2U fiber
patch panel box.

b. Provide 5 blanks per 2U fiber patch panel box. Hubbell M/N FSPB or approved equal

PO~

2.04 COMMUNICATIONS EQUIPMENT ROOM FITTINGS

A

Refer to above mentioned Delaware State-Wide Information And Architecture Standards as well
as other project specifications and drawings.

2.05 COMMUNICATIONS OUTLETS

A

B.

Refer to above mentioned Delaware State-Wide Information And Architecture Standards as well
as other project specifications and drawings.

Outlet Boxes: Comply with Section 26 05 37.
1. Provide depth as required to accommodate cable manufacturer's recommended minimum
conductor bend radius.

Wall Plates:

1.  Comply with system design standards and UL 514C.
2. Accepts modular jacks/inserts.

3. Capacity:

2.06 GROUNDING AND BONDING COMPONENTS

A. Refer to above mentioned Delaware State-Wide Information And Architecture Standards as well
as other project specifications and drawings.
B. Comply with TIA-607-C.
2.07 IDENTIFICATION PRODUCTS
A.  Comply with TIA-606.
B. Identification shall be as specified and directed by Owner at no additional cost to the Owner
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PART 3 EXECUTION
3.01 INSTALLATION - GENERAL

A.
B.
C.

D.

Comply with Communication Service Provider requirements.
Grounding and Bonding: Perform in accordance with TIA-607-C and NFPA 70.

Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified in Section 07 84 00.

Refer to above mentioned Delaware State-Wide Information And Architecture Standards as well
as other project specifications and drawings.

3.02 INSTALLATION OF EQUIPMENT AND CABLING

A

Cabling:

1. Do not bend cable at radius less than manufacturer's recommended bend radius; for
unshielded twisted pair use bend radius of not less than 4 times cable diameter.

2. Do not over-cinch or crush cables.

3. Do not exceed manufacturer's recommended cable pull tension.

4. When installing in conduit, use only lubricants approved by cable manufacturer and do not
chafe or damage outer jacket.

Identification:

1.  Use wire and cable markers to identify cables at each end.

2. Use manufacturer-furnished label inserts, identification labels, or engraved wallplate to
identify each jack at communications outlets with unique identifier.

3. Use identification nameplate to identify cross-connection equipment, equipment racks, and
cabinets.

4. Identify components as directed by Owner at no additional cost to Owner.

3.03 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.
B. Comply with inspection and testing requirements of specified installation standards.
C. \Visual Inspection:

1. Inspect cable jackets for certification markings.

2. Inspect cable terminations for color coded labels of proper type.

3. Inspect outlet plates and patch panels for complete labels.

D. Testing - Copper Cabling and Associated Equipment:

1. Test backbone cables after termination but before cross-connection.

2. Test backbone cables for DC loop resistance, shorts, opens, intermittent faults, and
polarity between connectors and between conductors and shield, if cable has overall
shield.

3. Test operation of shorting bars in connection blocks.

4. Category 3 Backbone: Perform attenuation test.

5. Category 3 Links: Test each pair for short circuit continuity, short to ground, crosses,
reversed polarity, operational and ring-back, and dial tone.

6. Category 5e and Above Backbone: Perform near end cross talk (NEXT) and attenuation
tests.

7. Category 5e and Above Links: Perform tests for wire map, length, attenuation, NEXT, and
propagation delay.

8. Refer to above mentioned Delaware State-Wide Information And Architecture Standards
as well as other project specifications and drawings.

E. Testing - Fiber Optic Cabling:
STRUCTURED CABLING FOR VOICE AND DATA - 271005-4
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1. Backbone: Perform optical fiber end-to-end attenuation test using an optical time domain
reflectometer (OTDR) and manufacturer's recommended test procedures; perform
verification acceptance tests and factory reel tests.

Multimode Backbone: Perform tests in accordance with TIA-526-14.

Links: Perform optical fiber end-to-end attenuation tests and field reel tests.

Refer to above mentioned Delaware State-Wide Information And Architecture Standards
as well as other project specifications and drawings.

END OF SECTION

PN
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SECTION 27 51 17
PUBLIC ADDRESS SYSTEMS

PART 1 GENERAL
1.01 SECTION INCLUDES

A.
B.
C.

Amplifier and control equipment.
Input equipment.
Sound system cable.

1.02 REFERENCE STANDARDS

A

NFPA 70 - National Electrical Code.

1.03 SYSTEM DESCRIPTION

A.
B.

Public address system for voice and music.

Input components:

1. Compact disc player.
2. AM/FM tuner.

3. Microphone.

Features:

1. Interface to telephone system.

2. One-way paging by zone.

3. Distribution of background music.

1.04 SUBMITTALS

A.
B.

l.
J.

See Section 01 30 00 - Administrative Requirements, for submittal procedures.

Shop Drawings: Indicate electrical characteristics and connection requirements. Indicate layout
of equipment mounted in racks and cabinets, component interconnecting wiring, and wiring
diagrams of field wiring to speakers and remote input devices.

Product Data: Provide data showing electrical characteristics and connection requirements for
each component.

Test Reports: Indicate satisfactory completion of each test recommended by the manufacturer.

Manufacturer's Installation Instructions: Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, installation, and starting of product.

Manufacturer's Certificate: Certify that products meet or exceed specified requirements.

Manufacturer's Field Reports: Indicate that installation is complete and system performs
according to specified requirements.

Project Record Documents: Record actual locations of speakers, control equipment, and
outlets for input/output connectors.

Operation Data: Include instructions for adjusting, operating, and extending the system.
Maintenance Data: Include repair procedures and spare parts documentation.

1.05 QUALITY ASSURANCE

A.
B.

Conform to requirements of NFPA 70 and Federal Communications Commission.

Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience with service facilities within 100
miles of Project.

PUBLIC ADDRESS SYSTEMS 275117 -1
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Supplier Qualifications: Authorized distributor of specified manufacturer with minimum three
years documented experience.

Installer Qualifications: Authorized installer of specified manufacturer with service facilities
within 50 miles of Project.

Products: Listed, classified, and labeled as suitable for the purpose intended.

Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A.
B.

Bogen Communications, Inc: www.bogen.com.
Substitutions: See Section 01 60 00 - Product Requirements.

2.02 AMPLIFICATION AND CONTROL EQUIPMENT

A

B.

G.

The amplifier shall be a model GS250D, rated at 250 watts RMS with manufacturer provided
rack mounting hardware.

The amplifier shall accommodate up to 6 Lo-Z balanced microphones, 2 Hi-Z auxiliary sources
and a telephone paging input (MIC 5 shall be switch-selected for MIC or telephone line; MIC 6
switch-selected for MIC or AUX 1). MIC 1 through 4 shall use XLR-type connectors; AUX inputs
shall be via RCA phono jacks and all other connectors shall use pluggable screw terminals.
Phantom power shall be supplied for use with condenser microphones. Microphone
precedence connections shall be included for MIC 1, 2, 3, 5/TEL, 6/AUX 1 and AUX 2.

The amplifier shall provide a frequency response from 65 Hz to 20 kHz +0/-2 dB at rated power.
Distortion shall be 0.3% typically.

The amplifier shall include an Audio Enhancement circuit, variable loudness contour control,
and dual function equalizer. The equalizer shall be switch selectable for feedback control or
acoustic shaping and shall include 10 center-detent slide controls providing £12 dB of boost or
cut from 62.5 Hz to 16 kHz in acoustic mode and from 125Hz to 8 kHz in feedback control
mode.

The amplifier shall include automatic level control to provide consistent output regardless of who
is paging, automatic muting complete with a VOX circuit, and a variable mute level. Provisions
shall also be included for remote volume control, using an accessory control unit (GSRVC).

Outputs shall be provided for 4- and 8-ohm speakers and for 25V, 25VCT and 70V distributed
systems. Additional outputs shall be provided to feed a booster amp and recorder. A dedicated
output shall permit feeding a 600-ohm telephone line using an accessory transformer (Model
WMT1A). A Pre-Amp Out/Power-Amp In circuit shall be provided to insert signal processing
equipment.

The amplifier shall be rack mountable using an accessory rack panel kit (GSDRPK). It shall
carry the necessary safety agency listings for both the US and Canada.

2.03 COMPONENTS

A

CD Player and AM/FM Receiver:.

1. The auxiliary program source shall be a Bogen Model CDR1 CD Player with AM/FM
Receiver, or equivalent.

2. The program source shall include manual tuning and auto seek control. The auto seek
control shall automatically ascend (or descend) the frequency scale to the next strong
frequency. It shall be possible to program up to 5 bands (FM1, FM2, FM3, AM1, AM2) with
up to 6 stations each for a total of 30 stations. A preset scan control shall be provided to
scroll and select from available presets. The FM section shall have a frequency range from
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87.5 MHz - 108 MHz, the AM section will have a frequency range of 530 kHz - 1710 kHz.
Pluggable screw terminal inputs shall be available for an AM loop antenna, a FM dipole
antenna, and for speaker outputs. An F-type coax antenna connector shall also be
available.

3. The CD player system shall include Browse, Repeat, Random Play, and Pause functions.
The CD player shall be capable of playing CD, CD-R, or CD-RW discs (including MP3
files).

4. The CDR1 shall have a frequency response of 20 Hz - 20 kHz (< 5 dB).

5.  The following controls shall be provided: Power/ Volume, Disc Eject, Mode (Radio, CD,
AUX), Audio/Menu Select (Volume, Bass, Treble, Balance, Display, Seek, and Clock),
Mute, Scan, Stereo/Mono, Station Store/Select, Loudness Contour, Band, and Station
Select. An LCD digital readout shall be provided to show selected frequency and band (in
Radio Mode) or track (in CD Mode) information.

6. The unit shall operate on 12V DC (3A) power with an included desktop-style AC power
adapter. It shall be possible to drive 8-ohm loudspeakers directly from 1W per channel
(Right/Left) outputs. A 50-ohm mono-summed RCA output shall also be available, in
addition to stereo.

7. The unit shall be 7-1/4" W x 2-1/8" H x 9-1/4" D and shall weigh 4 Ib. The unit shall mount
in a standard 19-inch rack system (2 rack spaces high) with the RK78 rack mounting kit.

Microphone: Desk type low impedance microphone with push-to-talk switch.

1. Product: Bogen DDU250 or approved equal.

2. Microphone Preamplifier: Provide RDL EZ-MPA1 or approved equal to connect
microphone to and boost signal for it to the PA amplifer.

3.  Substitutions: See Section 01 60 00 - Product Requirements.

Speakers w/volume control
1. Product: Refer to Drawings.
2.  Substitutions: See Section 01 60 00 - Product Requirements.

Speaker Baffles and Enclosure: Square, painted steel, with uniform perforations, and volume
control

1. Product: Refer to Drawings.

2. Substitutions: See Section 01 60 00 - Product Requirements.

Horns: Wide dispersion indoor/outdoor horn with driver.
1. Product: Refer to Drawings.
2.  Substitutions: See Section 01 60 00 - Product Requirements.

Telephone Interface: 600 ohm - auxiliary input.
1. Product: Refer to Drawings.
2. Substitutions: See Section 01 60 00 - Product Requirements.

2.04 WIRE AND CABLE

A

B.

Microphone Cord: 20 AWG stranded copper conductor, 600 volt insulation, rated 60 degrees C,
two conductor shielded cable with rubber jacket. Cable shall be plenum rated.

Input Cable: 22 AWG copper conductor, 300 volt insulation, rated 60 degrees C, paired
conductors twisted together, shielded, and covered with a PVC jacket. Cable shall be plenum
rated.

Plenum Cable for Speaker Circuits: 22 AWG copper conductor, 300 volt insulation, rated 200
degrees C, paired conductors twisted together shielded and covered with a nonmetallic jacket;
suitable for use for Class 2 circuits in air handling ducts, hollow spaces used as ducts, and
plenums.
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PART 3 EXECUTION
3.01 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Splice cable only in accessible junction boxes or at terminal block units.

C. Make cable shields continuous at splices and connect speaker circuit shield to equipment
ground only at amplifier.

D. Install input circuits in separate cables and raceways from output circuits.

E. Leave 18 inches excess cable at each termination at microphone, volume pad, speaker, and
other system outlet.

F. Leave 6 feet excess cable at each termination at system cabinet

G. Provide protection for exposed cables where subject to damage.

H. Use armored cable for outside speaker circuits.

I.  Support cables above accessible ceilings to keep them from resting on ceiling tiles. Use spring
metal clips or plastic cable ties to support cables from structure for ceiling suspension system.
Include bridle rings or drive rings.

J. Use suitable cable fittings and connectors.

K. Connect reproducers to amplifier with matching transformers.

L. Ground and bond equipment and circuits in accordance with Section 26 05 26.

M. Provide all required appropriate cabling to connect microphone preamplifier to amplifer. Cabling

shall be plenum rated and run concealed in walls, above ceilings, and in conduit (if exposed).
3.02 FIELD QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Provide the services of manufacturer's technical representative to prepare and start system.
1.  Include making of final wiring connections, inspection and adjusting of completed
installation, and systems demonstration.
2. Certify that installation is complete and performs according to specified requirements.

C. Measure and record sound power levels at designated locations.
3.03 ADJUSTING
A. Adjust transformer taps and volume controls for appropriate sound level.
B. Adjust devices and wall plates to be flush and level.
3.04 CLOSEOUT ACTIVITIES
A. See Section 01 79 00 - Demonstration and Training, for additional requirements.

B. Demonstration: Demonstrate operation of system to Owner's personnel.
1. Use operation and maintenance data as reference during demonstration.
2. Conduct walking tour of project.
3.  Briefly describe function, operation, and maintenance of each component.

C. Training: Train Owner's personnel on operation and maintenance of system.
1. Use operation and maintenance manual as training reference, supplemented with
additional training materials as required.
2. Provide minimum of two hours of training.
3. Instructor: Manufacturer's training personnel.
4 Location: At project site.
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D. Owner Requested Volume Adjustements: Provide 16 hours of contractor personnel time to
adjust speaker volume as directed by Owner.

3.05 MAINTENANCE

A. See Section 01 70 00 - Execution and Closeout Requirements, for additional requirements
relating to maintenance service.

B. Provide service and maintenance of public address and music system for one year from Date of
Substantial Completion.
END OF SECTION
PUBLIC ADDRESS SYSTEMS
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SECTION 27 51 20
GYM & CAFETERIA AUDIOVISUAL REINFORCEMENT SYSTEM
PART 1-GENERAL
1.01 GENERAL PROVISIONS

A. Applicable provisions of the entire specification, including Addenda, shall govern this section as
fully as if repeated herein.

B. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. The contractor shall furnish all equipment, accessories and material required for the installation
of a comprehensive professional A/V system for the Gym & Cafeteria in strict compliance with
these specifications and applicable contract drawings. Any material and/ or equipment
necessary for the proper operation of the system, which is not specified or described herein,
shall be deemed part of this specification.

1.03 QUALITY ASSURANCE

A. Codes and Standards: Provide products and materials conforming to the following:

1.  Electronic Industries Association (EIA): Comply with the following EIA standards:
a. RS-160 Sound Systems
b. RS-299-A Loudspeakers, Dynamic Magnetic Structures and Impedance
c. RS-310-C Racks, Panels & Associated Equipment
d. SE-101-A Amplifiers for Sound Equipment
e. SE-103 Speakers for Sound Equipment

2. National Fire Protection Association (NFPA): Provide work complying with applicable
requirements of NFPA 70 "National Electrical Code" including, but not limited to the
following:
a. Article 250 Grounding
b. Article 300 Part A. Wiring Methods
c. Article 310 Conductors for General Wiring
d. Article 725 Remote Control, Signaling Circuits
e. Article 800 Communication Systems

3. Comply with requirements of Underwriters Laboratories, Inc. (UL) 50. "Cabinets and
Boxes."

B. Certification: Provide certificate of compliance with the referenced standards from the
equipment manufacturer.

1.04 SUBMITTALS

A. Provide submittals as follows:

1. Shop drawings: Provide a floor plan diagram of the system installation details, indicating
device locations, component wiring, proposed wire routing, rough-in and all other
installation information. Provide wiring diagrams for all field devices and riser diagram of
system layout.

2.  Provide complete catalog data sheets of all major components, including but not limited to:
a. Integrated speaker control and fire alarm communication, equipment racks and

equipment.
b. Entire Products identified in this specification.
c. Backboxes and specialty rough-ins.
d. Wire, cable, jacks and termination fields.

GYM & CAFETERIA AUDIOVISUAL REINFORCEMENT 275120-1
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1.05 CONTRACTOR QUALIFICATIONS

A

B.

The work of this section shall be performed by a dedicated A/V system contractor to supply the
equipment, design, supervise and complete final checkout and certification procedures.

The A/V contractor shall be a factory authorized sales and service distributor of the specified
equipment, and must provide with his submittals manufacturer documentation stating that they
are in fact authorized distributors of the specified equipment.

Provide installation supervision by personnel, who are factory authorized service representatives
of the specified equipment manufacturer and who currently provide maintenance service for
equipment of the type specified.

1.06 APPROVED EQUIPMENT

A

C.

D.

This specification is based upon equipment produced by various manufacturers. The local
system integrator authorized manufacturer’s representative for all products is B & B Sound, Inc.
Contact Roy Voshell at (302) 697-2155.

Substitute manufacturers and integrators shall submit documentation for approval a minimum of
10 days prior to the date bids are due. Documentation shall include, a 3D model of proposed
speaker locations and aiming, three acoustic models showing Direct SPL, C50, and STI
measurements in the listener area, and a proposed BSS Audio Architect processing and control
file. Performance must be equal to or better than the specified system for a substitution to be
allowed

The System Integrator shall perform all start up services; supervision during installation and
testing and final acceptance.

System Integrator shall be a Factory Authorized Dealer for BSS Soundweb products and have a
BSS certified programmer on staff.

1.07 GENERAL

A

The intent of this specification is to provide a complete and satisfactory operating system for the
pickup, amplification, distribution and reproduction of voice and other audio program material.
All equipment and installation material required to fulfill the above shall be furnished whether or
not specifically enumerated herein or on the drawings. All necessary hookup and installation
shall be by a factory approved representative. The installation supervisor shall also instruct the
personnel designated by the owner as to correct operation of the system. A minimum of 4
hours of time for this shall be included in the bid.

The contractor shall provide three complete sets of the following data, upon completion:
installation wiring diagrams, complete instruction manuals, schematic drawings and service
instructions.

The system shall be guaranteed for a period of one year from the date of substantial
completion, against defective materials, design and installation. Any defects shall be
repaired/replaced at no expense to the owner during normal business hours.

The work herein specified shall be performed by fully competent workmen, in a thorough
manner. All materials furnished by the contractor shall be new, and all work shall be completed
to the satisfaction of the architect, engineer and owner.

At the time of submittal, the contractor shall submit a complete and accurate listing of all major
items of equipment to be used in assembling the system, including all items of equipment listed
under this specification, as well as contractor's block diagrams indicating the proposed
interconnection of all equipment to be furnished. All modifications of standard equipment
necessary to meet specifications shall be explained fully and must be accompanied by
schematic diagrams.
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All equipment, except portable equipment, shall be held firmly in place. This shall include
loudspeakers, amplifiers, cables, etc. Fastenings and supports shall be adequate to support
their loads with a safety factor of at least five (5). All switches, connectors, outlets, cables, etc.,
shall be clearly, logically and permanently marked during installation.

The contractor must take such precautions as are necessary to guard against electromagnetic
and electrostatic hum, to supply adequate ventilation and to install the equipment so as to
provide minimum safety to the person who operates it.

Care shall be exercised in wiring so as to avoid damage to the cables and to the equipment. All
joints and connections shall be made with rosin-core solder or with mechanical connectors
approved by the engineer. All wiring shall be executed in strict adherence to standard broadcast
practices.

The contractor shall submit to the engineer a "certificate of completion” to assure that the
system has passed all the tests required in subsequent part of this specification and is in proper
operating condition. Final tests shall be made in the presence of the system specifier, who shall
be notified of the test date a minimum of five (5) days prior to that date.

All wiring shall be install concealed in ceiling spaces and walls. Wiring shall be run in bridle rings
spaced a maximum of 6 feet apart or rigid conduit. Where wiring must be run down walls
exposed, or installed in areas without a suspended acoustic ceiling, Contractor shall run wiring
in EMT conduit unless otherwise shown, stated, or authorized by Archited/Engineer.

1.08 SYSTEM DESCRIPTION

A

B.

The professional A/V system shall consist of equipment as detailed in the bill of materials. It
shall include 2 Professional UHF Diversity Wireless Systems, 4 inputs and 2 outputs via XLR
connectors in pockets located in the risers of the stage steps, 2 synergy horn loudspeakers
mounted appropriately in the space as to provide ideal coverage in the audience area, BSS
system processing and control, and a 17' 16:10 rear projection screen with an Eiki 10,000 or
greater ANSI lumen laser projector.

Provide interface with main school intercommunications system to allow emergency interruption
of local program material and broadcasting of intercommunications system audio source.

PART 2 -PRODUCTS
2.01 SEE BILL OF MATERIALS BELOW PART 3 -EXECUTION

PART 3 -

EXECUTION

3.01 INSTALLER’S RESPONSIBILITIES

A

B.
C.

D.

The installer shall coordinate the installation of the A/V equipment with the manufacturer’'s
authorized representative.

All conductors and wiring shall be installed according to the manufacturer's recommendations.

It shall be the Installer's responsibility to coordinate with the supplier, regarding the correct
wiring procedures before installing any conduits or conductors.

Electrical contractor shall provide all 120VAC circuits as required by the sound system vendor at
no additional cost to the Owner.

3.02 3.2 INSTALLATION OF SYSTEM COMPONENTS

A

System components shall be installed in accordance with the latest revisions of the appropriate
NFPA pamphlets, the requirements contained herein, National Electrical Code, local and state
regulations, and other applicable authorities having jurisdiction (AHJ).

All wiring shall be type designed for use in A/V systems. All A/V system cable shall be installed
above the acoustic ceiling or contained in building walls. Where a device is mounted on a
masonry wall, install conduit stub within wall from device backbox to top of wall. All wiring shall
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E.

be concealed and all backboxes recessed, where possible. Coordinate exact conduit routing,
type and method with the owner’s representative and receive approval prior to installation. “ALL”
wiring and or cabling shall be plenum rated.

Where wiring is run above acoustic ceiling space, install cables in bridle rings connected to the
building steel supports. Install bridle rings every 6 feet. Cables shall not be tie-wrapped to any
pipes. Provide separate cable runs for speaker and microphone cables. These circuit wires
cannot be installed within the same bundle of wires.

Raceway containing conductors identified as “A/V System” conductors shall not contain any
other conductors and no AC current carrying conductors shall be allowed in the same raceway
with the DC fire alarm detection and signaling conductors.

It shall be the responsibility of the contractor to coordinate the exact location of all installed
equipment with all applicable trades.

3.03 WARRANTY

A

The contractor shall leave the A/V system in proper working order, and without additional
expense to the owner, shall replace any defective materials or equipment provided by them
under this contract within one (1) year from the date of Substantial Completion. Warranty work
shall be completed during normal business hours, a maximum of 24 hours after notification of
the service request.

3.04 FINAL TEST

A

A. Before the installation shall be considered complete and acceptable by the awarding

authority, a test on the system shall be performed as follows:

1. The contractor's job foreman, in the presence of a representative of the owner and
audiovisual specifier, shall operate all aspects of the sound system to ensure proper
performance, correct audio duplication, and installation in compliance with industry
standard practices.

3.05 AS-BUILT DOCUMENTATION

A

As part of the close out documentation for the project, provide as-built drawings to indicate
actual locations of components installed that are called for by this specification. Refer to section
01 17 00 for close-out documentation requirements.

3.06 OPERATING & MAINTENANCE MANUALS

A

As part of the close out documentation for the project, provide all applicable O&M manuals and
documentation for all components called for by this specification. Refer to section 01 17 00 for
close-out documentation requirements.

3.07 INSTRUCTION OF OWNER’S PERSONNEL

A

Upon completion of the formal check-out, the audiovisual contractor shall demonstrate
operation and maintenance of the system to the owner’s representatives. Training shall be
conducted in two (2) two hour sessions on separate days (total 4 hours).

Caesar Rodney New Elementary School AV System
Bill of Materials

Manufacturer Model Quantity Description
Danley Sound Labs SH69I 1 Synergy Horn High Output
Loudspeaker Custom Color
Danley Sound Labs SM96 1 Synergy Horn High Output
Loudspeaker Custom Color
Danley Sound Labs DNA 20K4 PRO 1 High Output Power Amplifier
with Danley DSP
Danley Sound Labs BRKT-69 1 Bracket for SH69
GYM & CAFETERIA AUDIOVISUAL REINFORCEMENT 275120-4
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Danley Sound Labs
BSS

BSS
Audio Technica

Audio Technica
Middle Atlantic

Middle Atlantic

Middle Atlantic
Middle Atlantic

Furman
Eiki
Eiki
Kramer

Kramer
Kramer

Kramer
Yamaha

Mystery Electronics
Mystery Electronics

Rapco

Rapco
Netgear

A/V Contractor
A/V Contractor
Chief

Rapco

Kramer
West-Penn
West-Penn
Shure

Audio Technica
Tama

Rapco

Rapco
Rapco

BRKT-M96
BLU-100

BLU-10
ATW-3212/C710

ATW-CHG3
DWR-21-22PD

AFACE3GANG3

D3
AFACE2GANG1

CN-2400S
EK-820U Install Pack

CUSTOM
DIP-30

WP-H1M
BC-DGKAT623-305

C-HM/HM-15
DXR10

Floor Pockets
Floor Pocket Inserts

Plates
Plates
GS108 PE
RF
Mounting
Mounting
Interconnect
RJ-45
25291
25226B
SM58S
AE5100
MS205BK
N1M125

DB1
LTIBLOX

GYM & CAFETERIA AUDIOVISUAL REINFORCEMENT
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Bracket for SM96
AV System Processor and
Controller

Programable System

Controller Panel

Professional Diversity Wireless
Microphone

Microphone Charging Dock

21 Space Swinging Wall Mount
Equipment

Rack Blank for Mounting BLU-10
Controller

Rack Drawers

Rack Blank for Mounting HDMI
Plate

Power Conditioner

High Definition 10,000 ANSI Lumen Laser
Projector w/ Mount

Custom Eiki Lens for EK-820U
HDMI Switcher with Audio
De-Embedder

HDMI Passive Wall Plate

Heavy Duty Plenum CATG6 Shielded
Twisted Pair Cable

Professional HDMI Cable
Powered Monitor Loudspeaker with
Onboard DSP

Stair Riser Mounted 1/0O Boxes

I/0 Inserts for Stair Riser Mounted
1/0 Boxes

Wall Mounted Input Plates

Wall Mounted Output Plates

POE Network Switch for Control
Network

Material to Remote Mount Wireless
Antennae

Grade 8 Mounting Hardware for
Speakers

Mount for Projector

Interconnect Cabling

ISTP Cable Terminators

22 GA Plenum Microphone Wire
14 GA Plenum Speaker Wire
Switched Professional Cardioid
Vocal Mic

Professional Cardioid Condenser
Choir Mic

Professional Heay Duty Boom
Stand

Professional Mic Cable with
Neutrik Ends

Professional Metal Direct Box
Laptop interface block

275120-5
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Da-Lite 35261C Custom 17" 1 Tensioned Rear Projection Screen
END OF SECTION
GYM & CAFETERIA AUDIOVISUAL REINFORCEMENT 275120-6
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SECTION 27 53 13
WIRELESS CLOCK SYSTEM
GENERAL
1.01 SUMMARY OF WORK
A. This Section specifies materials and accessories for a wireless clock system.

B. Section Includes:
1. Master clock;
2. Elapsed timer control panel;
3. Repeaters;
4. Secondary analog clock.
1.02 REFERENCE STANDARDS
A. Federal Communications Division (FCC)
PART 15 - CODE OF FEDERAL REGULATIONS.
2.01 NATIONAL FIRE PROTECTION ASSOCIATION (NFPA).
A. NFPA 70E-[2012], Standard for Electrical safety in the Workplace.

B. US Green Building Council (USGBC).
1. LEED® NC Version 2.2-[2009], LEED (Leadership in Energy and Environmental Design):
Green Building Rating System Reference Package for New Construction and Major

Renovations.
C. Underwriter's Laboratories (UL).
1. UL

2.02 ADMINISTRATIVE REQUIREMENTS

A. Coordination: Coordinate work of this Section with communications and electronics work and
with work of other trades for proper time and sequence to avoid construction delays.

2.03 ACTION AND INFORMATIONAL SUBMITTALS

A. Make submittals in accordance with Contract Conditions and Section 01 30 00 - Submittal
Procedures.

B. Product Data: Submit product data including manufacturer’s literature for clock system materials
and accessories, indicating compliance with specified requirements and material
characteristics.

1. Submit list on clock system manufacturer’s letterhead of materials and accessories to be
incorporated into Work.

2. Include product name.

3. Include preparation instructions and recommendations, installation methods, and storage
and handling requirements.

4. Include contact information for manufacturer and their representative for this Project.

C. Shop Drawings: Submit shop drawings with information as follows:
1.  Diagram of proposed system showing system platform appliance, communication
pathway, and schedule of individual device locations.
2. Indicate integration with the Owner's network and servers. Include line diagram of network
relationships.
3. Show system power requirements.

D. Samples:
1. Submit one sample of each type of device used on project. Samples will be returned
Contractor for incorporation into the Work after Consultant’s review.

WIRELESS CLOCK SYSTEM 275313-1
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F.

G.

Test Reports:
1. Submit evaluation and test reports or other independent testing agency reports showing
compliance with specified performance characteristics and physical properties.

Subcontractor Experience: Submit verification of communication and electronics subcontractor’s
experience.

Manufacturer’s Authorization: Submit verification of communication and electronics
subcontractor’s authorization from clock system manufacturer to perform Work of this section.

2.04 CLOSEOUT SUBMITTALS

A

B.

Operation and Maintenance Data: Supply maintenance data for clock system for incorporation
into manual specified in Section 01 78 00 - Closeout Submittals.

Record Documentation: In accordance with Section 01 78 00 - Closeout Submittals.
1.  List materials used in clock system work.
2. Warranty: Submit warranty documents specified.

2.05 QUALITY ASSURANCE

A

B.
C.

Communications and Electronics Subcontractor Quality Assurance:
1. Work experience of 3 years minimum with work similar to work of this Section.
2. Manufacturer’'s authorization to perform work of this section.

Supplier’s Accreditation: Use only suppliers accredited by clock system manufacturer.

Supplier's Maintenance Requirements:
1.  Ensure local supplier has adequate facility for storage of spare parts for clock system.

2.06 DELIVERY STORAGE AND HANDLING

A

Delivery and Acceptance Requirements:

1.  Deliver material in accordance with Section 01 60 00 - Common Product Requirements.

2. Deliver materials and accessories in clock system manufacture’s original packaging with
identification labels intact and to suit project.

3. Ensure clock system materials are not exposed to moisture during delivery.

4. Replace damaged clock system materials.

Storage and Handling Requirements: Store materials off ground in dry location and protected
from exposure to fumes and harmful weather conditions and at temperature conditions
recommended by manufacturer.

1.  Store in original packaging until installed.

Packaging Waste Management:

1. Separate and recycle waste packaging materials in accordance with Section 01 74 19 -
Construction Waste Management and Disposal.

2.  Remove waste packaging materials from site and dispose of packaging materials at
appropriate recycling facilities.

3. Collect and separate for disposal, paper and plastic material in appropriate on-site storage
containers for recycling in accordance with Waste Management Plan.

2.07 WARRANTY

A.
B.

Project Warranty: Refer to Contract Conditions for project warranty provisions.

Manufacturer’s warranty: Submit, for Owner’s acceptance, manufacturer’s standard warranty
document executed by authorized company official. Manufacturer's warranty is in addition to
and not intended to limit other rights Owner may have under Contract Conditions. Whether or
not covered under manufacturer’'s standard warranty, coverage shall include parts and labor.

Warranty period: 2 years commencing on Date of Project Substantial Completion.

WIRELESS CLOCK SYSTEM 275313-2
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2.08 PRODUCTS
2.09 MANUFACTURER

A. Basis of design will be Sapling Inc., 1633 Republic Rd Huntingdon Valley, PA 19006, Phone:
1-215-322-6063, URL: www.sapling-inc.com. Bogen is an approved manufacturer as well.

B. Substitutions will be considered only if submitted at least 10 days prior to bid for consideration
and possible approval.

2.10 SYSTEM REQUIREMENTS

A. Ensure clock system components are designed to operate as a wireless clock system and as
part of complete system including “fail-proof” design to ensure power interruption does not
cause system failure.

Ensure system synchronizes all clocks and devices to each other.
Ensure system does not require FCC licensing.
Ensure system uses frequency-hopping technology.

moowm

Ensure system is capable of correcting clocks immediately upon receipt of wireless signal.

1. Analog and digital clocks automatically correct themselves on receipt of wireless signal.

2. Include built-in closed-loop system in analog clocks capable of allowing clocks to detect
position of hands and bring clocks to correct time even if clocks are manually altered.

3.  Ensure analog clocks have diagnostic function capable of allowing user to view how long
since clock received wireless signal.

4. Ensure analog clocks are capable of functional tests of electronics and gears.

F. Ensure each individual product is bench tested at manufacturer’s facility.
1. Random testing is unacceptable.

G. Ensure each product is designed, assembled and tested in the United States of America.
H. Basis of Design: Sapling Inc., Wireless Clock System.
2.11 MASTER CLOCK

A. Master Clock Type 1: To UL and cUL 863.

1. Ensure master clock includes 10 pre-programmed (S)NTP backup addresses.

2. Ensure master clock is capable of receiving (S)NTP time signal via Ethernet.

3. Ensure master clock is capable of receiving digital signals through RS485 connection.
B. Ensure master clock is capable of correcting secondary clocks for Daylight Saving Time

1.  Ensure master clock is capable of customizing Daylight Saving Time, in the event of

international use or a change in government regulations.

C. Ensure master clock is capable of outputting RS485 signals.

1.  Ensure master clock has two clock circuits capable of outputting signals including:

59 minute correction;

58 minute correction;

National Time or Rauland correction;
Once a day pulse;

Rauland digital correction.

1. Communications Interface: Ensure master clock system is capable of being programmed
remotely through online interface accessible through LAN and compatible with Microsoft
Internet Explorer and Mozilla Firefox web browsers.

Tommo

. Ensure interface includes functions as follows:
J. Allow users to schedule bells and other events;

WIRELESS CLOCK SYSTEM 275313-3
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vTozzr X

»

V.

W.

Display features;

Show IP settings;

Show other master clock settings;

Set time and date;

Download or upload master clock settings;

Configure e-mail alerts for various instances.

1. Display: Two row, 20 character LED and backlit LED display and 2 x 8 inch rubber keypad
for operator programming.

2. Optional relays: Include 4 relays to ensure master clock is capable of utilizing 4 zones that
can be used for scheduling facility systems as follows:
a. Bells if needed

3. Lights if needed

Allow for programming of master clock through 16 button rubber tactile keypad or built-in web
interface.

Ensure master clock can contain up to 800 events.
Ensure master clock can contain up to 255 schedule changes.

Clock System: Wireless with transmitter to FCC, Part 15.

1.  Transmitter: Capable of transmitting data to SAL wireless analog and SBL wireless digital
clocks, and receiving signal from (S)NTP time server

2. Automatic bi-annual Daylight Savings Time changes.

Countdown for Digital Clocks: Ensure master clock is capable of having digital clocks counting
down time between events.

Power Requirements: 110 V AC, 60Hz
1.  Ensure master clock is capable of 10 years battery power backup in event of power failure.

Basis of design: Sapling Inc., SMA 3000 Series Master Clock.

2.12 REPEATERS

A

Wireless Repeater: Capable of wirelessly transmitting and receiving data and compliant with
FCC, Part 15.

Input voltage: 85 - 230 V AC;

Input: RS485. Sapling Wireless Communications;

Input source: Master clock or Secondary Sapling Wireless Clock;

RF power output: 30 dBM (1 Watt);

Operation frequency range: 915-928 MHz frequency hopping technology;

Mounting: Wall mount;

Housing: 11 x 8 x 17 inches black smooth surface metal enclosure.

Basis for design: Sapling Inc., Wireless Repeater.

PN ORWN

Network Repeater: Capable of receiving time signal through TCP/IP from master clock and
compliant with FCC, Part 15.

Input voltage: 85 - 230 V AC;

Input: RJ45;

Input source: Master clock;

RF power output: 30 dBM (1 Watt);

Frequency range: 915-928 MHz frequency hopping technology;

Mounting: Wall mount;

Housing: 11 x 8 x 17 inches black smooth surface metal enclosure with 7 inch antennae.
Basis for design: Sapling Inc., Network Repeater.

N RWN =
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2.13 SECONDARY CLOCKS

A. Analog Clocks: To UL and cUL 863, designed for wireless system with fully automatic plug and
play capability.
1. Ensure secondary clock is capable of receiving wireless signals from master clock.
2. Ensure each secondary clock works as an RF signal repeater, establishing a Mesh
Network.
3. Clock display: 12 hour white face with black numbers custom logo.
4. Ensure analog secondary clock is capable of receiving Sapling wireless signals every two
(2) or four (4) hours for battery models and every minute for 24 V / 110V model.
5. Materials:
a. Dial: Polystyrene
b. Case: Shallow profile, smooth surface ABS
c. Crystal: Shatter-proof, side-molded, polycarbonate.
6. Hand tolerance:
a. Hour and minute hands: +1/4 minute.
b. Second hand: + 1/2 minute.
7. Power Requirements: Battery operated.
a. Batteries: 2 “D” cell batteries.
1) Basis for design: Duracell Procell “D” Cell batteries.
8. Basis of design: Sapling Inc., SAL-4 Series Wireless Round Clock.

2.14 SOURCE QUALITY CONTROL

A. Ensure clock system components and accessories are supplied or approved in writing by single
manufacturer.

2.15 EXECUTION
2.16 INSTALLERS

A. Use only installers with 3 years verified minimum experience with work similar to work of this
Section.

B. Ensure all clock system components are installed by single communications and electronics
subcontractor.

2.17 EXAMINATION

A. Verification of Conditions: Verify that conditions of substrate previously installed under other
Sections or Contracts are acceptable for clock system installation in accordance with
manufacturer’s written recommendations.

1. Visually inspect substrate in presence of Consultant.

2. Ensure surfaces are free of snow, ice, frost, grease and other deleterious materials.

3. Proceed with installation only after unacceptable conditions have been remedied and after
receipt of written approval to proceed from Consultant.

B. Start of clock system installation indicates installer’s acceptance of substrate installation
conditions.

2.18 INSTALLATION

A. Install wireless clock system in accordance with manufacturer’s written recommendations and in
accordance with NFPA 70E.

B. Integrate clock system with Owner’s electrical and communications network.

C. Install wiring in accordance with requirements of local Authority Having Jurisdiction and
applicable specifications.

D. Conceal wiring except in unfinished spaces and as approved in writing by Architect/Engineer.
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E. Install clocks only after painting and other finish work is completed in each room.
F. Install clocks and other devices square and plumb.
219 FIELD QUALITY CONTROL
A. Field Inspection: Coordinate field inspection in accordance with Section 01 40 00 - Quality
Control.
2.20 SYSTEM STARTUP
A. At completion of installation and before final acceptance, turn on equipment and ensure
equipment is operating properly, and clock system devices and components are functioning.

B. Evaluate and test each device in clock system on room-by-room basis using factory-trained
technicians.
1. Fix or replace devices which fail test or are functioning incorrectly.
2. Submit evaluation and report showing results of room-by-room tests and overall system
compliance within 3 days of testing being carried out.

2.21 CLEANING

A. Progress Cleaning: Perform cleanup as work progresses in accordance with Section 01 74 00 -
Cleaning and Waste Management.
1. Leave work area clean at end of each day.

B. Final Cleaning: Upon completion, remove surplus materials, rubbish, tools, and equipment in
accordance  with Section 01 74 00 - Cleaning and Waste Management.

C. Waste Management:

1.  Co-ordinate recycling of waste materials with 01 74 19 - Construction Waste Management
and Disposal.

2. Collect recyclable waste and dispose of or recycle field generated construction waste
created during construction or final cleaning related to work of this Section.

3. Remove recycling containers and bins from site and dispose of materials at appropriate
facility.

2.22 DEMONSTRATION AND TRAINING

A. Arrange system demonstration and training session for Owner’s operation and maintenance
personnel.
1. Allow Owner and Consultant 10 days minimum advance notice before training session.

B. Break down system demonstration and training session into logical segments for Owner’s
operations and maintenance personnel.

C. Train Owner’'s maintenance personnel in procedures and schedules involved in operating,
troubleshooting, servicing, and preventative maintenance of clock system.

2.23 SYSTEM COMMISSIONING
A. Do clock system commissioning in accordance with Manufacturer’s instructions.
2.24 PROTECTION
A. Protect installed products and accessories from damage during construction.
B. Repair damage to adjacent materials caused by clock system installation.
END OF SECTION
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SECTION 28 10 00
ACCESS CONTROL SYSTEMS

PART 1 GENERAL
1.01 SECTION INCLUDES

A.
B.
C.

Access and security management system.
Access control readers.
Access control cables.

1.02 RELATED SECTIONS

A

Section 26 05 00 - Common Work Results for Electrical.

1.03 REFERENCES

A

Electronic Industries Alliance (EIA):

1.  RS232C - Interface between Data Terminal Equipment and Data Communications
Equipment Employing Serial Binary Data Interchange.

2. RS485 - Electrical Characteristics of Generators and Receivers for use in Balanced Digital
Multi-Point Systems.

Federal Communications Commission (FCC):
1. FCC Part 15 - Radio Frequency Device.
2. FCC Part 68 - Connection of Terminal Equipment to the Telephone Network.

Federal Information Processing Standards (FIPS):
1. Advanced Encryption Standard (AES) (FIPS 197).
2. FIPS 201: Personal Identity Verification (PIV) of Federal Employees and Contractors.

National Fire Protection Association (NFPA):
1. NFPAT70 - National Electrical Code.
Homeland Security Presidential Directive 12 (HSPD-12).

Underwriters Laboratories (UL):
1. UL294 - Access Control System Units.
2. UL1076 - Proprietary Burglar Alarm Units and Systems.

1.04 SECURITY MANAGEMENT SYSTEM DESCRIPTION

A

B.

Pro-Watch: The Security Management System shall function as an electronic access control
system and shall integrate alarm monitoring, CCTV, digital video, ID badging and database
management into a single platform. A modular and network-enabled architecture shall allow
maximum versatility for tailoring secure and dependable access and alarm monitoring solutions.

FIPS Certification: The system shall support FIPS 201 certification.

1.05 SUBMITTALS

A.
B.

Submit under provisions of Section 01 30 00 - Administrative Requirements.

Product Data: Manufacturer's data sheets on each product to be used, including:
1.  Preparation instructions and recommendations.

2. Storage and handling requirements and recommendations.

3. Installation methods.

Verification Samples: For each finish product specified, two samples, minimum size 6 inches
(150 mm) square representing actual product, color, and patterns.

Manufacturer's Product Data: Submit manufacturer's data sheets indicating systems and
components proposed for use.
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E. Shop Drawings: Submit complete shop drawings indicating system components, wiring
diagrams and load calculations.

F. Record Drawings: During construction maintain record drawings indicating location of
equipment and wiring. Submit an electronic version of record drawings for the Security
Management System not later than Substantial Completion of the project.

G. Operation and Maintenance Data: Submit manufacturer's operation and maintenance data,
customized to the Security Management System installed. Include system and operator
manuals.

H. Maintenance Service Agreement: Submit a sample copy of the manufacturer's maintenance
service agreement, including cost and services for a two year period for Owner's review.

1.06 QUALITY ASSURANCE

A. Manufacturer: Minimum ten years experience in manufacturing and maintaining Security
Management Systems. Manufacturer shall be Microsoft Silver Certified.

B. Installer must be certified by Honeywell Integrated Security Dealer Service Certification Program
(DSCP).

1.07 DELIVERY, STORAGE, AND HANDLING
A. Store products in manufacturer's unopened packaging until ready for installation.
1.08 PROJECT CONDITIONS

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits
recommended by manufacturer for optimum results. Do not install products under
environmental conditions outside manufacturer's recommended limits.

1.09 WARRANTY

A. Manufacturer's Warranty: Submit manufacturer's standard warranty for the security
management system.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Acceptable Manufacturer: Honeywell Security and Fire, which is located at: 2700 Blankenbaker
Pkwy. Suite 150; Louisville, KY 40299; Toll Free Tel: 800-323-4576; Email:request info
(hissales@honeywell.com); Web:www.security.honeywell.com

B. Requests for substitutions will be considered in accordance with provisions of Section 01 60 00
- Product Requirements.

2.02 ACCESS AND SECURITY MANAGEMENT SYSTEM (PRO-WATCH)

A. Security Management System Manufacturer: Pro-Watch Security Management Suite as
manufactured by the Honeywell Security Group.

B. The Security Management System shall function as an electronic access control system and
shall integrate alarm monitoring, CCTV, digital and network video, ID badging and database
management into a single platform. A modular and network-enabled architecture shall allow
maximum versatility for tailoring secure and dependable access and alarm monitoring solutions.

C. Access Control Software Suite: The Security Management System shall offer a security
management software suite available in four scalable versions: The Security Management
System platform shall offer a complete access control solution: alarm monitoring, video imaging,
ID badging and video surveillance control. Provide the following software system:

1. Pro-Watch Corporate Edition: The Security Management System shall operate in the
Windows Server 2012 (64-bit) and Windows Server 2012 R2 (64-bit) environment and
utilize SQL Server 2012 SP1 (32-bit and 64-bit) as the database engine.
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D. Software Requirements: The Security Management System shall be a modular and
network-enabled access control system. The Security Management System shall be capable of
controlling multiple remote sites, alarm monitoring, video imaging, ID badging, paging, digital
video and CCTV switching and control that allows for easy expansion or modification of inputs
and remote control stations. The Security Management System control at a central computer
location shall be under the control of a single software program and shall provide full integration
of all components. It shall be alterable at any time depending upon facility requirements.
Security Management System reconfiguration shall be accomplished online through system
programming. The Security Management System shall include the following:

1.

Multi-User/Network Capabilities: The Security Management System shall support multiple
operator workstations via local area network/wide area network (LAN/WAN). The
communications between the workstations and the server computer shall utilize the
TCP/IP standard over industry standard IEEE 802.3 (Ethernet). The communications
between the server and workstations shall be supervised, and shall automatically generate
alarm messages when the server is unable to communicate with a workstation. The
operators on the network server shall have the capability to log on to workstations and
remotely configure devices for the workstation. Standard operator permission levels shall
be enforced, with full operator audit.

Concurrent Licensing: The Security Management System shall support concurrent client
workstation licensing. The Security Management System application shall be installed on
any number of client workstations, and shall provide the ability for any of the client
workstations to connect to the database server as long as the maximum number of
concurrent connections purchased has not been exceeded.

Security Key: The Security Management System shall only require a software security key
to be present on the application server for the Security Management System to operate.
Security keys shall not be required at the client workstations. The Security Management
System shall allow a user to read the information that is programmed on the server
security key. The Security Management System shall support the installation, update, and
termination of the security key.

Terminal Services: The Security Management System shall support Windows Server 2008
Terminal Services. Terminal Services shall allow the Security Management System server
application to reside on the Windows Terminal Server. Operating systems supporting a
standard web browser shall be capable of utilizing the thin client architecture. The Security
Management System shall support unlimited connections, based on concurrent licensing,
to the Security Management System software. Full functionality shall be obtained through
the intranet connection allowing full administration and monitoring without the need for a
local installation.

Relational Database Management System: The Security Management System shall
support industry standard relational database management systems. This shall include
relational database management system Microsoft SQL Server 2012 SP1.

Database Partitioning: The Security Management System shall provide the option to
restrict access to sensitive information by user ID.

Memory: Proprietary software programs and control logic information used to coordinate
and drive system hardware shall be stored in read-only memory.

LDAP/ Microsoft Active Directory Services: The Security Management System shall
provide support of Lightweight Directory Access Protocol (LDAP) for enabling the user to
locate organizations, individuals, and other resources such as files and devices in a
network, whether on the public internet or on a private intranet. The Security Management
System shall provide a direct link to Microsoft Active Directory Services. The Security
Management System shall allow the transfer of Active Directory users into the database
via the Data Transfer Utility. Conversely, Security Management System users shall be
capable of being exported to the Active Directory.
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10.

11.

12.

13.

Unicode: The Security Management System shall utilize Unicode worldwide character set
standard. The Security Management System shall support double-byte character sets to
facilitate adaptation of the Security Management System user interface and documentation
to new international markets. Language support shall include at a minimum English,
Spanish, Portuguese, French, German and Simple Chinese.

Encryption: The Security Management System shall provide multiple levels of data

encryption

a. True 128-bit AES data encryption between the host and intelligent controllers. The
encryption shall ensure data integrity that is compliant with the requirements of
FIPS-197 and SCIF environments. Master keys shall be downloaded to the intelligent
controller, which shall then be authenticated through the Security Management
System based on a successful match.

b. Transparent database encryption, including log files and backups

c. SQL secure connections via SSL

Supervised Alarm Points: Both supervised and non-supervised alarm point monitoring

shall be provided. Upon recognition of an alarm, the system shall be capable of switching

CCTV cameras that are associated with the alarm point.

Compliance and Validation: The Security Management System shall incorporate signature

authentication where modifications to Security Management System resources will require

either a single or dual signature authentication. Administrators will have the ability to select
specified devices in the Security Management System where data manipulation will be
audited and signatures will be required to account for the data modification. Upon resource
modification, the user will be required to enter a reason for change or select a predefined
reason from a list. All data will be securely stored and maintained in the database and can
be viewed using the reporting tool. This functionality will meet the general requirements of

Validation and Compliance through Digital Signatures with special attention to the case of

Title 21 CFR Part 11 Part B compliance.

Clean Room Solution:

a. Overview: The Security Management System shall provide a clean room solution
which enables users to manage their "Clean Environments" or other areas requiring
special restricted access through a process-oriented graphical user interface (GUI).

b. Configuration: The user shall have the capability of adding, editing, or deleting clean
rooms. Each "clean room" shall be capable of having a contamination level set. Entry
to a higher level contamination area shall automatically restrict access to cleaner level
areas. Individual cards shall be capable of being reset on an immediate one time,
automatic, or per-hour basis.

E. Security Management System Operational Requirements:

1.

System Operations:

a. Windows Authentication Login: The Security Management System shall use an
integrated login method which accepts the user ID of the person who has logged on to
Windows.

b. Password: The Security Management System shall use an integrated authentication
method which utilizes Windows user accounts and policies.

c. Information Access: The Security Management System shall be capable of limiting
operator access to sensitive information. Operators shall have proper authorization to
edit the information.

d. Shadow Login: The Security Management System shall allow users to login over a
currently logged-on user without having the current user log off the Security
Management System or out of the Windows operating system.

e. Graphical User Interface: The Security Management System shall be fully compliant
with Microsoft graphical user interface standards, with the look and feel of the
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software being that of a standard Windows application, including hardware tree-based
system configuration.

f.  Guard Tour: The Security Management System shall include a guard tour module,
which shall allow the users to program guard tours for their facility. The tours shall not
require the need for independent or dedicated readers.

g. Secure Mode Verification (e.g., force guard to do a visual verify): The Security
Management System shall provide ' secure mode' control from the verification viewer.
This shall allow a user or guard to decide the access of an individual who presents
his/her card at a designated secure mode reader.

h. Database Partitioning: The Security Management System shall support dynamic
partitioning. A Security Management System in which partitions are set up at
installation and cannot be easily changed shall not be acceptable.

i.  Status Groups: The Security Management System shall support a real-time system
status monitor that graphically depicts all logical devices.

j-  Keyboard Accelerators: The Security Management System shall allow the user to use
a shortcut key to enable designated system commands.

k. Automatically Disable Card upon Lack of Use: The Security Management System
shall allow system operators to set a predefined time period in which cardholders shall
swipe their card through a card reader in the Security Management System.

I.  User Functions and ADA Ability: The Security Management System shall provide user
functions and ADA (Americans with Disabilities Act) ability that provides the capability
to trigger an event at the Security Management System intelligent controller when a
defined card is presented.

m. Pathways: The Security Management System shall support the capability of
programming pathways. A pathway shall be an object that combines input points to be
masked (shunted) for a set duration, and an output point to be activated, when a
particular card receives a local grant at a reader.

n. Database Audit Log: The Security Management System shall be capable of creating
an audit log in the history file following any change made to the Security Management
System database by an operator.

0. Operator Log: The Security Management System shall be capable of creating an
action log in the history file following actions performed by an operator.

p. Alarm Routing: The Security Management System shall be capable of defining routing
groups that determine what event information shall be routed to a user or class of
users.

g. Global and Nested Anti-passback: The Security Management System shall support
the use of an optional anti-passback mode, in which cardholders are required to
follow a proper infout sequence within the assigned area.

r.  Two Person Rule: The Security Management System shall support a "two person
rule" to restrict access to specific access areas unless two cardholders present two
different valid cards to the reader one after the other within a period time defined by
the door unlock time multiplied by a factor of 2.

s. Occupancy Restrictions: The Security Management System shall allow the user to
define the minimum and maximum occupancy allowed in a designated area.

t.  Multiple Sequential Card Swipes to Initiate Procedure: The Security Management
System shall allow the user to define a logical device, quantity of consecutive identical
events, a time period and a Security Management System procedure to trigger when
the event occurs a maximum quantity of times in the allocated time period.

u. Hardware Templates: The Security Management System shall include the ability to
define hardware templates (door templates) in order to simplify the process of
creating an access control system. Hardware templates shall allow a user to define a
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"typical" door configuration and then use that template over and over in the process of
defining doors.

MRDT. Pro-Watch can accommodate Mercury Intrusion hardware like the Mercury
MRDT ("Mercury Digital Terminal") with keypad. MRDT works with PW-6000 panel to
provide intrusion functionality. Mercury Intrusion requires a special Pro-Watch license.

2. Access Control Functional Requirements: Functions shall include validation based on time
of day, day of week, holiday scheduling, site code verification, automatic or manual
retrieval of cardholder photographs, and access validation based on positive verification of
card/PIN, card, and video. The following features shall be programmable and shall be
capable of being modified by a user with the proper authorization:

a.

Time Zones: Shall define the period during which a reader, card, alarm point, door, or
other system feature is active or inactive. In addition to Monday-Sunday, there shall
be at least one day of the week called Holiday.

Holidays: The application shall allow holidays to be entered into the Security
Management System. Holidays shall have a start date plus duration defining multiple
days. Holidays shall have a holiday type of 1, 2, or 3, which may be defined by the
user.

Response Codes: The Security Management System shall allow the user to enter a
predefined code to represent a response to an alarm occurring in the facility.
Clearance Codes: The Security Management System shall allow the user to establish
groups of readers at a facility for the purpose of granting or denying access to badge
holders. Clearance codes shall be assigned to companies and individuals employed
by the company, and may be modified for individual users in the badge holder
maintenance application.

Companies: Each badge holder entered into the Security Management System shall
be assigned a company code identifying the individual's employer. The company
information dialog box displays and maintains information related to companies
having access to the facility.

Group Access: The Security Management System shall allow a user or group of users
via company selection, a temporary denial of access to specific readers or areas
based on a preconfigured event. The group access function shall limit access to a
group of cardholders, overriding all other access criteria.

Event: Definitions shall be shipped with system software but shall be capable, upon
installation, of being modified, added to, or deleted from the Security Management
System.

Alarm Pages: Security Management System shall include the capability to create an
unlimited number of customized alarm pages for the alarm monitor and each shall be
assignable to users and user classes.

Event Types: Definitions shall be shipped with system software but shall be capable,
upon installation, of being modified, added to, or deleted from the Security
Management System.

Dynamic Graphical Maps: The Security Management System shall provide the user
with the means to add maps and indicator icons to maps that shall represent
input/output points, logical devices, or cameras located throughout the Security
Management System. Security Management System maps shall display the state and
condition of alarm points. The Security Management System shall also provide the
ability to monitor the channels or panels.

Brass Keys: Shall maintain information related to assets that are issued in the facility,
including brass keys, laptops, RSA keys, cell phones, company cards, etc.

ID Badging Client: The Security Management System Shall maintain information
related to a badge holder's card access privileges. Upon entering this application, a
window shall appear on the screen and all actions (add, modify, or delete) involving
badges and cards shall be initiated from this window. Access privileges shall be linked
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F.

to the cards used to gain access to doors in the facility. Modifications shall be made

by adding or deleting clearance codes, or by door types assigned to the cards or to a

badge holder.

ID Badging System: The Security Management System shall include seamlessly

integrated ID badging system.

Users: Information related to the users of the Security Management System software

shall be stored in the database. Users entered into the Security Management System

shall be assigned the access privileges of the class to which they are assigned.

Elevator Control: The elevator control shall be of the Security Management System

intelligent controller-based line of devices. The elevator control shall include the

following functional features:

1) Elevator call: Valid card read calls elevator to the floor. No reader in the elevator
car.

2)  Floor control: Valid card read in the elevator car enables selectable floor buttons.

3) Floor select: Valid card read in the elevator car enables selectable floor buttons
and logs which floor is selected after the card is presented.

Data Transfer Unit (DTU): The DTU enables data to be imported from an external

system directly into the Security Management System database and also exported

from Pro-Watch to an external system.

1) Insert only: If a "data file key column #" shall be provided, the DTU will only insert
a new badge record if the key column value is not found. An error shall be
displayed in the log file if an existing badge record is found. If no "data file key
column #" is provided, every record will be inserted into the Security
Management System.

2) Updates only: The DTU shall use the "data file key column #" to look for the
matching Security Management System record. An error shall be logged in the
log file if the badge holder is not found in the Security Management System
database.

3) Inserts, updates: The DTU shall use the "data file key column #" to look for the
matching Security Management System record. If a matching record is not
found, the DTU shall insert the data. If a matching record is found, the record
shall be updated.

4) DTU shall support SOAP web services.

Generic Channel Interface: The Security Management System shall provide the ability

to define generic communications channels over serial port or TCP/IP network socket

including IP address and port/socket, to support custom integration of external foreign
devices. The Security Management System shall generate events based on data
received from the channel matching operator pre-defined instructions.

Application Localization: The Security Management System shall support at least seven
languages including English. The languages available shall include German, French,
Spanish, ltalian, Chinese (simplified), Portuguese (Brazil), Norwegian, Chinese
(Traditional), Danish, and Dutch, All database resources will be localized, and will include a
standard U.S. English help file.

Event Manager: The Security Management System shall utilize an event manager as a
component of system administration and offer the ability to have users control the amount
of data stored as well as a quick snapshot of the logged data in the system. Using the
various logs in event manager, the user will be able to gather information about events,
auditing, and operator actions. The logs are defined as follows: Event log, audit log,
unacknowledged alarms.

Intelligent Controllers - Hardware Requirements:
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Distributed architecture shall allow controllers to operate independently of the host. The
architecture shall place key access decisions, event/action processing and alarm
monitoring functions within the controllers, eliminating degraded mode operation.

Flash memory management shall support firmware updates and revisions to be
downloaded to the system. Upgrades to the hardware and software shall occur seamlessly
without the loss of database, configurations, or historical report data.

Manufacturers: Subject to compliance with requirements, provide Field Controllers or
comparable product by one of the following:

Honeywell Security Star Il (Legacy support only)

Honeywell Security PW-2000

Honeywell Security PW-3000 (Legacy support only)

Honeywell Security PW-5000

Honeywell Security PW-6000

. Honeywell Security PW-6101ICE

Cardkey Controllers: The Security Management System software suite shall provide
functionality to Cardkey Controllers using Nodal Protocol B, the Cardkey Controllers D620
(Firmware revision PS-143D or PS143-E), and the Cardkey D600AP (Firmware Revisions
PS-155A or PS-155B). Supported interface is currently, but not limited to, standard STI
and STIE devices. Minimum functionality to be supported:

Controller to host communications.

Downloading of cards.

Downloading of Security Management System parameters.

Downloading of reader parameters.

Downloading of input point parameters.

Downloading of relay output point parameters.

-0 Q0 oTw
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G. Field Hardware:

1.

The security management system shall be equipped with access control field hardware
required to receive alarms and administer all access granted/denied decisions. All field
hardware shall meet UL requirements.
a. Intelligent Controller Board:
1)  Honeywell Security PW6K1IC
b. Dual Reader Module (DRM):
1)  Honeywell Security PW6K1R2
c. SALTO Locksets:
1) Locksets compatible with SVN - Salto's Virtual Network.
d. Card Readers:
1) Wireless Readers:
(a) ASSA ABLOY APERIO Wireless Reader.
(b) SCHLAGE Wireless Reader.

H. Digital Video Recording Systems:

1.

The Security Management System shall provide fully integrated support for a powerful
network and digital video recording and transmission system. The Security Management
System shall record, search and transmit video, and shall provide users with live, pre- and
post- event assessment capabilities. The NVRs/DVRs shall be seamlessly integrated with
existing video equipment and incorporated into any TCP/IP network. The NVRs/DVRs
shall provide multiple levels of integration with the Security Management System software,
providing control of the network or digital video system from the access control application.
Manufacturer and part numbers:

a. Honeywell MAXPRO® VMS

b. Honeywell Fusion Il series digital recorders

c. Honeywell Rapid Eye Multi-Media series digital recorders
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d. Integral Technologies DVXi series digital recorders
e. Integral Technologies DSXpress Series digital recorders

I.  Video Management Systems (VMS):

1.

With integration to VMS, Security Management System shall control multiple sources of
video subsystems in a facility to collect, manage and present video in a clear and concise
manner. VMS intelligently determines the capabilities of each subsystem across various
sites, allowing video management of any analog or digital video device through a unified
configuration and viewer. Disparate video systems are normalized and funneled through a
common video experience. Drag and drop cameras from the Security Management
System hardware tree into VMS views. Leverage Security Management System alarm
integration and advanced features such as pursuit that help the operator track a target
through a set of sequential cameras with a single click to select a new central camera and
surrounding camera views.

Manufacturer and part numbers:

a. Honeywell Security MAXPRO VMS.

J. Intercom Interface:

1.

The interface shall provide control of both remote and master intercom stations from within
the Security Management System application. The Security Management System shall
allow the user to define the site, channel, description, and address as well as provide a
checkbox for primary station.

Administrators shall have the capability to program a list of intercom functions that report
to the alarm-monitoring module as events. These functions shall coincide with the intercom
functions provided with the intercom system. For each intercom function, Security
Management System administrators shall be able to define an alphanumeric event
description 1 to 40 characters in length and shall also be able to set the parameter value of
that function.

The intercom interface shall allow for secondary annunciation of intercom calls, events,
and alarms in the alarm-monitoring window. Intercom reporting to the alarm monitoring
window shall report as any other access control alarm and shall have the same
annunciation and display properties as access control alarms.

All intercom calls, events, and alarms that report into the Security Management System
shall be stored in the system database for future audit trail and reporting capabilities.
Intercom events shall include but not be limited to: Station busy, Station free, Intercom call
to busy station, Intercom call to private station, Station disconnected, Function dialed
outside connection, Intelligent station ID, Station reset, Station lamp test, Audio program
changed, Group hunt occurred, Mail message, Digit dialed during connection, Direct
access key pressed, Handset off hook, M-key pressed, C-key pressed

Manufacturer(s) and part numbers:

a. Stentofon/Zenitel Alphacom series intercoms.

b. Commend series intercoms.

K. Intrusion Detection Panels:

1.

Honeywell VISTA-128FBP, VISTA-128BPE, VISTA-128BPT, VISTA-250FBP,

VISTA-250BPE, and VISTA-250BPT Controllers:

a. General Requirements: The Security Management System shall support hardwired
and TCP/IP communication for the VISTA 128FBP/VISTA-250 FBP panel. Each panel
shall have 8 partitions and 15 zone lists. Zones, partitions, and the top-level panel
shall have an events page, with all supported events present. Features:

1) Disarm and unlock a door on card swipe.

2) Arm and lock a door on card swipe.

3) Common area arm/disarm.

4)  Access denied if intrusion system is in alarm or armed.
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5) Monitor and log intrusion system events and alarms in the Security Management
System.

6) Associate intrusion system events and alarms to video surveillance integrations.

2. Honeywell Galaxy Dimension GD264 and GD520 Controllers:

a. Security Management System users are able to control and monitor group and zone
status using the Security Management System client, and control the individual zones
and groups using Security Management System Access control credentials.
Depending on the combined user profiles and access permissions defined in Security
Management System, a Security Management System cardholder is allowed or
denied permission to arm/disarm zones and groups. The access control functionality
of the intrusion panel is disabled when the integration is operational. Features:

1) Disarm a zone on a card swipe.

2) Arm a zone on consecutive card swipes. Security Management System wiill
support definition of quantity of swipes required and the timeout time in seconds
to recognize consecutive swipes.

3) Security Management System supports linking of intrusion panel users with
Security Management System cardholders.

4)  Security Management System operators may be given control permissions for
intrusion input and output alarms.

5) Security Management System can associate alarm events with video commands
to look at current or historic footage.

6) Security Management System stores and reports on intrusion events.

L. Software Development Kit (SDK)

1. Security Management System shall permit custom integration with other third party
systems through an SDK. SDK shall support the OBIX communication protocol and
interface directly with the Niagara Framework for support of additional communications
protocols.

2. Manufacturer and part numbers:

a. Honeywell Security HSDK.

M. Visitor Management System
1.  The Visitor Management System shall allow the user to track visitors, employees, assets
and deliveries as they enter and exit the facilities.
2. The system shall also support printing of custom designed visitor passes with details like
expiration date, visit area, host being visited, and visit purpose.
3. Manufacturer and part numbers:
a. Honeywell Security LobbyWorks.

N. Web Client:
1.  Web Alarms
2.  Web Events
3.  Web Badging
4. Web Reports

O. Supported Web Browsers:
1. (Windows) Internet Explorer 11
2. (Windows) Google Chrome Version 42
2.03 ACCESS CONTROL READERS

A. Contactless Smart Card Readers:
1.  Contactless Smart Card readers shall be "single-package" type, combining electronics and
antenna in one package in the following configurations:
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10.

11.

Provide surface mounting style 13.56 MHz or 13.56 MHz and 125 kHz prox contactless

smart card readers suitable for minimal space mounting configurations as shown on the

project plans.

Contactless smart card readers shall comply with ISO 15693, ISO 14443A (CSN), and ISO

14443B and shall read credentials that comply with these standards.

Contactless smart card readers shall output credential data in compliance with the SIA

AC-01 Wiegand standard as follows:

a. Reads standard proximity format data from OmniClass cards and outputs data as
encoded.

b. Reads card serial number (CSN) of a MIFARE or DESFIRE card with configurable
outputs as 26-bit, 32-bit, 34-bit, 40-bit, or 56-bit.

Data security with OmniClass cards shall use up to 128-bit authentication keys to reduce

the risk of compromised data or duplicate cards. The contactless smart card reader and

OmniClass cards shall require matching keys in order to function together. All RF data

transmission between the card and the reader shall be encrypted, using a secure

algorithm. Card readers shall be provided with keys that are compatible with the

OmniClass cards.

The reader shall be of potted, polycarbonate material, sealed to a NEMA rating of 4X

(IP65).

The contactless smart card reader shall provide the ability to change operational features

in the field through the use of a factory-programmed command card. Additionally, firmware

may be updated by flashing the reader. Command card operational programming options

shall include:

a. Output configurations.

b. LED & Audio configurations.

c. Keypad configurations.

Contactless smart card readers shall provide the following programmable audio/visual

indication:

a. An audio transducer shall provide various tone sequences to signify: access granted,
access denied, power up, and diagnostics.

b. A high-intensity light bar shall provide clear visual status (red/green/amber) that is
visible even in bright sunlight.

Contactless smart card readers shall meet the following certifications:

UL 294.

Canada/UL 294.

FCC Certification.

Canada Radio Certification.

EU and CB Scheme Electrical Safety.

EU - R&TTE Directive.

CE Mark (Europe).

IP55 Rated.

C-Tick (New Zealand/Australia/Taiwan).

Contactless smart card readers shall meet the following environmental specifications:

a. Operating temperature: -30 to 150 degrees F (-35 to 65 degrees C).

b. Operating humidity: 5% to 95% relative humidity non-condensing.

c. Weatherized design suitable to withstand harsh environments.

Contactless smart card reader cabling requirements shall be:

a. Manufacturer: Honeywell Cable

b. Cable distance: (Wiegand): 500 feet (150m).

c. Cable type: 6-conductor #22 AWG minimum with overall foil shield and drain wire

d. Standard reader termination: 18 inches (.5m) cable pigtail.

TTQ@T0o0TD
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12. Warranty of contactless smart card readers shall be lifetime against defects in materials
and workmanship.

B. Product: OM31 Mini-Mullion 13.56 MHz Contactless Smart and 125 kHz Prox Card Readers as
manufactured by the Honeywell Security Group:
1.  Typical contactless smart card read range shall be:

2 inches - 3 inches (5.0 - 7.6 cm) using OmniClass card.

1 inches (2.5 cm) using OmniClass Key Fob.

1 inches(2.5 cm) using OmniClass Sticker (Tag).

1 inches - 1.5 inches (2.5 - 3.8 cm) using OmniClass + HID 125KHz Prox card.

1 inches - 2 inches (2.5 - 5.0 cm) using MIFARE Card (card serial number only).

1 inches - 3.5 inches (2.5 - 8.9 cm) using 125 kHz Prox Card

2. Contactless smart card readers shall meet the following electrical specifications:

a. Operating voltage: 5 - 16 VDC, reverse voltage protected. Linear power supply
recommended.

b. Current requirements: (average/peak) 75/100mA @ 12 VDC.

Contactless smart card readers shall meet the following physical specifications:

a. Dimensions: 1.90 inches x 4.04 inches x .80 inches (4.83cm x 10.26 cm x 2.03 cm).

b
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Weight: 3.2.0z (90.7 g).
Material: UL94 Polycarbonate.
. Two-part design with separate mounting plate and reader body.
e. Color: Black.

C. Product: OM41 US Single-Gang 13.56 MHz Contactless Smart and 125 kHz Prox Card
Readers as manufactured by the Honeywell Security Group:
1. Typical contactless smart card read range shall be:
2.5 inches - 4.5 inches (6.3 - 11.4 cm) using OmniClass card.
1 inches (2.5 cm) using OmniClass Key Fob.
1 inches (2.5 cm) using OmniClass Sticker (Tag).
1.5 inches - 2 inches (3.8 - 5.0 cm) using OmniClass + 125KHz HID Prox card.
1 inches - 2 inches (2.5 - 5.0 cm) using MIFARE Card (card serial number only).
1 inches - 3.5 inches (2.5 - 8.9 cm) using 125 kHz Prox Card
2. Contactless smart card readers shall meet the following physical specifications:
a. Dimensions: 3.30 inches x 4.80 inches x .85 inches (8.38 cm x 12.19 cm x 2.16 cm).
b. Weight: 8.8 0z (249.5 g).
c. Material: UL94 Polyca