NORTH SALEM CENTRAL SCHOOL DISTRICT FEBRUARY 23, 2022
NORTH SALEM HIGH ScHOOL BID SET
WORLD LANGUAGES UV REPLACEMENT

KSQ PROJECT No.: 2118507.00

SECTION 260500 - COMMON WORK RESULTS FOR ELECTRICAL
PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Electrical equipment coordination and installation.
2. Sleeves for raceways and cables.
3. Sleeve seals.
4. Grout.
5. Common electrical installation requirements.
1.3 DEFINITIONS

A.  EPDM: Ethylene-propylene-diene terpolymer rubber.

1.4 SUBMITTALS

A. Product Data: For sleeve seals.

1.5 COORDINATION

A.  Coordinate arrangement, mounting, and support of electrical equipment:

1. To allow maximum possible headroom unless specific mounting heights that reduce
headroom are indicated.

2. To provide for ease of disconnecting the equipment with minimum interference to other
installations.

3. To allow right of way for piping and conduit installed at required slope.

4, So connecting raceways, cables, wireways, cable trays, and busways will be clear of

obstructions and of the working and access space of other equipment.

B.  Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete,
masonry walls, and other structural components as they are constructed.

C.  Coordinate sleeve selection and application with selection and application of firestopping

nn

specified in Division 07 Section "Penetration Firestopping.".
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1.6.

A.

INSPECTIONS

Contractor must secure a third party Electrical Inspector to certify all completed work.
Contractor must submit inspector’s inspection report prior to request for final payment.

PART 2 - PRODUCTS

2.1

A.

2.2

A.

23

A.

SLEEVES FOR RACEWAYS AND CABLES

Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain
ends.

SLEEVE SEALS

Description: Modular sealing device, designed for field assembly, to fill annular space between
sleeve and raceway or cable.

1. Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:

Advance Products & Systems, Inc.
Calpico, Inc.

Metraflex Co.

Pipeline Seal and Insulator, Inc.

a0 o

2. Sealing Elements: EPDM interlocking links shaped to fit surface of cable or conduit.

Include type and number required for material and size of raceway or cable.

Pressure Plates: Stainless steel. Include two for each sealing element.

4. Connecting Bolts and Nuts: Stainless steel of length required to secure pressure plates to
sealing elements. Include one for each sealing element.

W

GROUT

Nonmetallic, Shrinkage-Resistant Grout: ~ASTM C 1107, factory-packaged, nonmetallic
aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for
application and a 30-minute working time.

PART 3 - EXECUTION

3.1

A.

B.

COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION
Comply with 2014 version of NFPA 70

Comply with NECA 1.
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C.

32

Measure indicated mounting heights to bottom of unit for suspended items and to center of unit
for wall-mounting items.

Headroom Maintenance: If mounting heights or other location criteria are not indicated,
arrange and install components and equipment to provide maximum possible headroom
consistent with these requirements.

Equipment: Install to facilitate service, maintenance, and repair or replacement of components
of both electrical equipment and other nearby installations. Connect in such a way as to

facilitate future disconnecting with minimum interference with other items in the vicinity.

Right of Way: Give to piping systems installed at a required slope.

SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS

Electrical penetrations occur when raceways, cables, or wireways penetrate concrete slabs,
concrete or masonry walls, or fire-rated floor and wall assemblies.

Concrete Slabs and Walls: Install sleeves for penetrations unless core-drilled holes or formed
openings are used. Install sleeves during erection of slabs and walls.

Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
Fire-Rated Assemblies: Install sleeves for penetrations of fire-rated floor and wall assemblies
unless openings compatible with firestop system used are fabricated during construction of
floor or wall.

Cut sleeves to length for mounting flush with both surfaces of walls.

Extend sleeves installed in floors 2 inches (50 mm) above finished floor level.

Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve and raceway
or cable, unless indicated otherwise.

Seal space outside of sleeves with grout for penetrations of concrete and masonry

1. Promptly pack grout solidly between sleeve and wall so no voids remain. Tool exposed
surfaces smooth; protect grout while curing.

Interior Penetrations of Non-Fire-Rated Walls and Floors: Seal annular space between sleeve
and raceway or cable, using joint sealant appropriate for size, depth, and location of joint.
Comply with requirements in Division 07 Section "Joint Sealants.".

Fire-Rated-Assembly Penetrations: Maintain indicated fire rating of walls, partitions, ceilings,
and floors at raceway and cable penetrations. Install sleeves and seal raceway and cable
penetration sleeves with firestop materials. Comply with requirements in Division 07 Section
"Penetration Firestopping."
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33 SLEEVE-SEAL INSTALLATION

A.  Install to seal exterior wall penetrations.

B.  Use type and number of sealing elements recommended by manufacturer for raceway or cable
material and size. Position raceway or cable in center of sleeve. Assemble mechanical sleeve
seals and install in annular space between raceway or cable and sleeve. Tighten bolts against
pressure plates that cause sealing elements to expand and make watertight seal.

34 FIRESTOPPING
A.  Apply firestopping to penetrations of fire-rated floor and wall assemblies for electrical

installations to restore original fire-resistance rating of assembly. Firestopping materials and
installation requirements are specified in Division 07 Section "Penetration Firestopping."

END OF SECTION 260500
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  This Section includes the following:

1. Building wires and cables rated 600 V and less.
2. Connectors, splices, and terminations rated 600 V and less.

B.  Related Sections include the following:
1. Division 26 Section "Control-Voltage Electrical Power Cables" for cabling used for
voice and data circuits.
1.3 DEFINITIONS
A.  EPDM: Ethylene-propylene-diene terpolymer rubber.

B.  NBR: Acrylonitrile-butadiene rubber.

1.4 SUBMITTALS
A.  Product Data: For each type of product indicated.
B.  Qualification Data: For testing agency.

C.  Field quality-control test reports.

1.5 QUALITY ASSURANCE

A.  Testing Agency Qualifications: An independent agency, with the experience and capability to
conduct the testing indicated, that is a member company of the InterNational Electrical Testing
Association or is a nationally recognized testing laboratory (NRTL) as defined by OSHA in
29 CFR 1910.7, and that is acceptable to authorities having jurisdiction.
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1. Testing Agency's Field Supervisor: Person currently certified by the InterNational
Electrical Testing Association or the National Institute for Certification in Engineering
Technologies to supervise on-site testing specified in Part 3.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

C.  Comply with NFPA 70.

PART 2 - PRODUCTS

2.1 CONDUCTORS AND CABLES

A.  Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

American Insulated Wire Corp.; a Leviton Company.
General Cable Corporation.

Senator Wire & Cable Company.

Southwire Company.

Rome Cable

kL=

B. Copper Conductors: Comply with NEMA WC 70.
C.  Conductor Insulation: Comply with NEMA WC 70 for Types THHN-THWN.

D.  Multiconductor Cable: Comply with NEMA WC 70 for metal-clad cable, Type MC with
ground wire.

2.2 CONNECTORS AND SPLICES

A.  Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

AFC Cable Systems, Inc.

Hubbell Power Systems, Inc.
0-Z/Gedney; EGS Electrical Group LLC.
3M; Electrical Products Division.

Tyco Electronics Corp.

kW=

B.  Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type,
and class for application and service indicated.
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PART 3 - EXECUTION

3.1

A.

B.

32

33

CONDUCTOR MATERIAL APPLICATIONS

Feeders: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. § AWG and
larger.

CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND

WIRING METHODS

Service Entrance: Type THHN-THWN, single conductors in raceway.

Exposed Feeders: Type THHN-THWN, single conductors in raceway.

Exposed Branch Circuits, Including in Crawlspaces: Type THHN-THWN, single conductors in
raceway

Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN-THWN, single
conductors in raceway.

Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:
Type THHN-THWN, single conductors in raceway.

Cord Drops and Portable Appliance Connections: Type SO, hard service cord with stainless-
steel, wire-mesh, strain relief device at terminations to suit application.

Class 1 Control Circuits: Type THHN-THWN, in raceway.

Class 2 Control Circuits: Type THHN-THWN, in raceway.

INSTALLATION OF CONDUCTORS AND CABLES

Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.

Use manufacturer-approved pulling compound or lubricant where necessary; compound used
must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended

maximum pulling tensions and sidewall pressure values.

Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will
not damage cables or raceway.

Install exposed cables parallel and perpendicular to surfaces of exposed structural members,
and follow surface contours where possible.
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34

3.5

E.

D.

Support cables according to Division 26 Section "Hangers and Supports for Electrical
Systems."

Identify and color-code conductors and cables according to Division 26 Section "ldentification
for Electrical Systems."

CONNECTIONS

Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in
UL 486A and UL 486B.

Make splices and taps that are compatible with conductor material and that possess equivalent
or better mechanical strength and insulation ratings than unspliced conductors.

Wiring at Outlets: Install conductor at each outlet, with at least 6 inches (150 mm) of slack.

FIELD QUALITY CONTROL

Testing Agency: Engage a qualified testing agency to perform tests and inspections and
prepare test reports.

Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

2. Infrared Scanning: After Substantial Completion, but not more than 60 days after Final
Acceptance, perform an infrared scan of each splice in cables and conductors
No. 3 AWG and larger. Remove box and equipment covers so splices are accessible to
portable scanner.

a. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of
each splice 11 months after date of Substantial Completion.

b. Instrument: Use an infrared scanning device designed to measure temperature or
to detect significant deviations from normal values. Provide calibration record for
device.

c. Record of Infrared Scanning: Prepare a certified report that identifies splices

checked and that describes scanning results. Include notation of deficiencies
detected, remedial action taken, and observations after remedial action.

Test Reports: Prepare a written report to record the following:

1. Test procedures used.
2. Test results that comply with requirements.
3. Test results that do not comply with requirements and corrective action taken to achieve

compliance with requirements.

Remove and replace malfunctioning units and retest as specified above.
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END OF SECTION 260519
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SECTION 260523 - CONTROL-VOLTAGE ELECTRICAL POWER CABLES

PART 1 - GENERAL

1.1

1.2

1.3

A.

1.4

C.

D.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. UTP cabling.

2. 50/125-micrometer, multimode optical fiber cabling.
3. Low-voltage control cabling.

4. Control-circuit conductors.

5. Identification products.

DEFINITIONS

EMI: Electromagnetic interference.
IDC: Insulation displacement connector.

Low Voltage: As defined in NFPA 70 for circuits and equipment operating at less than 50 V
or for remote-control and signaling power-limited circuits.

Open Cabling: Passing telecommunications cabling through open space (e.g., between the
studs of a wall cavity).

RCDD: Registered Communications Distribution Designer.

UTP: Unshielded twisted pair.

SUBMITTALS

Product Data: For each type of product indicated.

Qualification Data: For qualified layout technician, installation supervisor, and field
inspector.

Source quality-control reports.

Field quality-control reports.
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E. Maintenance Data: For wire and cable to include in maintenance manuals.

1.5 QUALITY ASSURANCE
A.  Testing Agency Qualifications: Member company of an NRTL.

1. Testing Agency's Field Supervisor: Currently certified by BICSI as an RCDD to
supervise on-site testing.

B.  Surface-Burning Characteristics: As determined by testing identical products according to
ASTM E 84 by a qualified testing agency. Identify products with appropriate markings of
applicable testing agency.

1. Flame-Spread Index: 25 or less.
2. Smoke-Developed Index: 50 or less.

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

1.6 DELIVERY, STORAGE, AND HANDLING

A.  Test cables upon receipt at Project site.

1. Test optical fiber cable to determine the continuity of the strand end to end. Use optical
fiber flashlight or optical loss test set.
2. Test optical fiber cable on reels. Use an optical time domain reflectometer to verify the

cable length and locate cable defects, splices, and connector; include the loss value of
each. Retain test data and include the record in maintenance data.
3. Test each pair of UTP cable for open and short circuits.
1.7 PROJECT CONDITIONS
A.  Environmental Limitations: Do not deliver or install UTP and optical fiber cables and
connecting materials until wet work in spaces is complete and dry, and temporary HVAC

system is operating and maintaining ambient temperature and humidity conditions at
occupancy levels during the remainder of the construction period.

PART 2 - PRODUCTS

2.1 PATHWAYS

A.  Support of Open Cabling: NRTL labeled for support of Category Se cabling, designed to
prevent degradation of cable performance and pinch points that could damage cable.

1. Support brackets with cable tie slots for fastening cable ties to brackets.
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2. Lacing bars, spools, J-hooks, and D-rings.
3. Straps and other devices.

B.  Conduit and Boxes: Comply with requirements in Division 26 Section "Raceway and Boxes
for Electrical Systems." Flexible metal conduit shall not be used.

1. Outlet boxes shall be no smaller than 2 inches (50 mm) wide, 3 inches (75 mm) high, and
2-1/2 inches (64 mm) deep.

2.2 BACKBOARDS

A.  Description: No new backboards are anticipated for the job.

2.3 UTP CABLE

A.  Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the

following:
1. Belden CDT Inc.; Electronics Division.
2. Berk-Tek; a Nexans company.
3. CommScope, Inc.
4. Draka USA.
5. Genesis Cable Products; Honeywell International, Inc.
6. KRONE Incorporated.
7. Mohawk; a division of Belden CDT.
8. Nordex/CDT; a subsidiary of Cable Design Technologies.
9. Superior Essex Inc.
10.  SYSTIMAX Solutions; a CommScope, Inc. brand.
1. 3M.

12.  Tyco Electronics/AMP Netconnect; Tyco International Ltd.

B.  Description: 100-ohm, four-pair UTP, formed into 25-pair binder groups covered with a blue
thermoplastic jacket.

Comply with ICEA S-90-661 for mechanical properties.

Comply with TIA/EIA-568-B.1 for performance specifications.

Comply with TIA/EIA-568-B.2, Category Se.

Listed and labeled by an NRTL acceptable to authorities having jurisdiction as
complying with UL 444 and NFPA 70 for the following types:

S S

Communications, General Purpose: Type CM, Type CMG or Type CMP.
Communications, Plenum Rated: Type CMP complying with NFPA 262.
Communications, Riser Rated: Type CMR complying with UL 1666.
Multipurpose: Type MP or Type MPG.

Multipurpose, Plenum Rated: Type MPP, complying with NFPA 262.
Multipurpose, Riser Rated: Type MPR, complying with UL 1666.

mo Qo os
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2.4 UTP CABLE HARDWARE

A.  Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the
following:

American Technology Systems Industries, Inc.

Dynacom Corporation.

Hubbell Premise Wiring.

KRONE Incorporated.

Leviton Voice & Data Division.

Molex Premise Networks; a division of Molex, Inc.
Nordex/CDT; a subsidiary of Cable Design Technologies.
Panduit Corp.

Siemon Co. (The).

0. Tyco Electronics/ AMP Netconnect; Tyco International Ltd.

N I A i

B.  UTP Cable Connecting Hardware: IDC type, using modules designed for punch-down caps
or tools. Cables shall be terminated with connecting hardware of the same category or higher.

C.  Connecting Blocks: 110 style for Category Se. Provide blocks for the number of cables
terminated on the block, plus 25 percent spare; integral with connector bodies, including
plugs and jacks where indicated.

2.5 OPTICAL FIBER CABLE

A.  Manufacturers: Subject to compliance with requirements, available manufacturers offering

products that may be incorporated into the Work include, but are not limited to, the
following:

Berk-Tek; a Nexans company.

CommScope, Inc.

Corning Cable Systems.

General Cable Technologies Corporation.

Mohawk; a division of Belden CDT.

Nordex/CDT; a subsidiary of Cable Design Technologies.

Optical Connectivity Solutions Division; Emerson Network Power.
Superior Essex Inc.

. SYSTIMAX Solutions; a CommScope, Inc. brand.

0. 3M.
1. Tyco Electronics/ AMP Netconnect; Tyco International Ltd.

el I U e o e

B. Description: Multimode, 50/125-micrometer, 24-fiber, nonconductive, tight buffer, optical
fiber cable.

1. Comply with ICEA S-83-596 for mechanical properties.

2. Comply with TIA/EIA-568-B.3 for performance specifications.
3. Comply with TIA/EIA-492AAAA-B for detailed specifications.
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4. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as
complying with UL 444, UL 1651, and NFPA 70 for the following types:

General Purpose, Nonconductive: Type OFN or OFNG.

Plenum Rated, Nonconductive: Type OFNP, complying with NFPA 262.
Riser Rated, Nonconductive: Type OFNR, complying with UL 1666.
General Purpose, Conductive: Type OFC or Type OFCG.

Plenum Rated, Conductive: Type OFCP, complying with NFPA 262.
Riser Rated, Conductive: Type OFCR; complying with UL 1666.

mo o o

5. Conductive cable shall be steel-armored type.
Maximum Attenuation: 3.5 dB/km at 850 nm; 1.5 dB/km at 1300 nm.
7. Minimum Modal Bandwidth: 160 MHz-km at 850 nm; 500 MHz-km at 1300 nm.

o

C. Jacket:

1. Jacket Color: Aqua for 50/125-micrometer cable.

2. Cable cordage jacket, fiber, unit, and group color shall be according to TIA/EIA-598-B.

3. Imprinted with fiber count, fiber type, and aggregate length at regular intervals not to
exceed 40 inches (1000 mm).

2.6 OPTICAL FIBER CABLE HARDWARE

A.  Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the
following:

ADC.

American Technology Systems Industries, Inc.

Berk-Tek; a Nexans company.

Corning Cable Systems.

Dynacom Corporation.

Hubbell Premise Wiring.

Molex Premise Networks; a division of Molex, Inc.

Nordex/CDT; a subsidiary of Cable Design Technologies.

Optical Connectivity Solutions Division; Emerson Network Power.
0.  Siemon Co. (The).

N I A

B.  Cable Connecting Hardware: Comply with the Fiber Optic Connector Intermateability
Standards (FOCIS) specifications of TIA/EIA-604-2, TIA/EIA-604-3-A, and TIA/EIA-604-
12. Comply with TIA/EIA-568-B.3.

1. Quick-connect, simplex and duplex, Type SC or Type MT-RJ connectors. Insertion loss

not more than 0.75 dB.
2. Type SFF connectors may be used in termination racks, panels, and equipment packages.
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2.7 LOW-VOLTAGE CONTROL CABLE

A.  Paired Cable: NFPA 70, Type CMG.

1. One pair, twisted, No. 16 AWG, stranded (19x29) tinned-copper conductors.
2. PVC insulation.

3. Unshielded.

4. PVC jacket.

5.

Flame Resistance: Comply with UL 1581.

B.  Plenum-Rated, Paired Cable: NFPA 70, Type CMP.

1. One pair, twisted, No. 16 AWG, stranded (19x29) tinned-copper conductors.
2. PVC insulation.

3. Unshielded.

4. PVC jacket.

5.

Flame Resistance: Comply with NFPA 262.

2.8 CONTROL-CIRCUIT CONDUCTORS

A.  Class 1 Control Circuits: Stranded copper, Type THHN-THWN, in raceway, complying with
UL 83.

B.  Class 2 Control Circuits: Stranded copper, Type THHN-THWN, in raceway complying with
UL 83.

C.  Class 3 Remote-Control and Signal Circuits: Stranded copper, Type TW or Type TF,
complying with UL 83.
2.9 IDENTIFICATION PRODUCTS

A.  Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the

following:
1. Brady Corporation.
2. HellermannTyton.
3. Kroy LLC.
4, Panduit Corp.

B.  Comply with UL 969 for a system of labeling materials, including label stocks, laminating
adhesives, and inks used by label printers.

C.  Comply with requirements in Division 26 Section "Identification for Electrical Systems."
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2.10 SOURCE QUALITY CONTROL
A.  Testing Agency: Engage a qualified testing agency to evaluate cables.
B.  Factory test UTP and optical fiber cables on reels according to TIA/EIA-568-B.1.
C.  Factory test UTP cables according to TIA/EIA-568-B.2.

D.  Factory test multimode optical fiber cables according to TIA/EIA-526-14-A and TIA/EIA-

568-B.3.
E. Cable will be considered defective if it does not pass tests and inspections.
F. Prepare test and inspection reports.

PART 3 - EXECUTION

3.1 INSTALLATION OF PATHWAYS

A.  Comply with TIA/EIA-569-A for pull-box sizing and length of conduit and number of bends
between pull points.

B.  Comply with requirements in Division 26 Section "Raceway and Boxes for Electrical
Systems" for installation of conduits and wireways.

C.  Install manufactured conduit sweeps and long-radius elbows if possible.
D.  Pathway Installation in Equipment Rooms:

1. Position conduit ends adjacent to a corner on backboard if a single piece of plywood is
installed or in the corner of room if multiple sheets of plywood are installed around
perimeter walls of room.

2. Secure conduits to backboard if entering room from overhead.
3. Extend conduits 3 inches (75 mm) above finished floor.
4. Install metal conduits with grounding bushings and connect with grounding conductor to

grounding system.

E. Backboards: Install backboards with 96-inch (2440-mm) dimension vertical. Butt adjacent
sheets tightly and form smooth gap-free corners and joints.

3.2 INSTALLATION OF CONDUCTORS AND CABLES
A.  Comply with NECA 1.

B.  General Requirements for Cabling:
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D.

E.

G.

1.
2.
3.

[

1.

2.

Comply with TIA/EIA-568-B.1.
Comply with BICSI ITSIM, Ch. 6, "Cable Termination Practices."
Terminate all conductors; no cable shall contain unterminated elements. Make
terminations only at indicated outlets, terminals, and cross-connect and patch panels.
Cables may not be spliced. Secure and support cables at intervals not exceeding 30
inches (760 mm) and not more than 6 inches (150 mm) from cabinets, boxes, fittings,
outlets, racks, frames, and terminals.
Bundle, lace, and train conductors to terminal points without exceeding manufacturer's
limitations on bending radii, but not less than radii specified in BICSI ITSIM, "Cabling
Termination Practices" Chapter. Install lacing bars and distribution spools.
Do not install bruised, kinked, scored, deformed, or abraded cable. Do not splice cable
between termination, tap, or junction points. Remove and discard cable if damaged
during installation and replace it with new cable.
Cold-Weather Installation: Bring cable to room temperature before dereeling. Heat
lamps shall not be used for heating.
Pulling Cable: Comply with BICSI ITSIM, Ch. 4, "Pulling Cable." Monitor cable pull
tensions.

UTP Cable Installation:
Comply with TIA/EIA-568-B.2.
Install 110-style IDC termination hardware unless otherwise indicated.
Do not untwist UTP cables more than 1/2 inch (12 mm) from the point of termination to

maintain cable geometry.

Installation of Control-Circuit Conductors:

Install wiring in raceways. Comply with requirements specified in Division 26 Section
"Raceway and Boxes for Electrical Systems."

Optical Fiber Cable Installation:

Comply with TIA/EIA-568-B.3.
Cable shall be terminated on connecting hardware that is rack or cabinet mounted.

Open-Cable Installation:

Install cabling with horizontal and vertical cable guides in telecommunications spaces
with terminating hardware and interconnection equipment.

Suspend copper cable not in a wireway or pathway a minimum of 8 inches (200 mm)
above ceilings by cable supports not more than 60 inches (1525 mm) apart.

Cable shall not be run through structural members or in contact with pipes, ducts, or
other potentially damaging items.

Separation from EMI Sources:

Comply with BICSITDMM and TIA/EIA-569-A recommendations for separating
unshielded copper voice and data communication cable from potential EMI sources,
including electrical power lines and equipment.
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33

34

A.

2.

Separation between open communications cables or cables in nonmetallic raceways and
unshielded power conductors and electrical equipment shall be as follows:

a.

b.

Electrical Equipment Rating Less Than 2 kVA: A minimum of 5 inches (127
mm).
Electrical Equipment Rating between 2 and 5 kVA: A minimum of 12 inches (305
mm).
Electrical Equipment Rating More Than 5 kVA: A minimum of 24 inches (600
mm).

Separation between communications cables in grounded metallic raceways and
unshielded power lines or electrical equipment shall be as follows:

a.

b.

Electrical Equipment Rating Less Than 2 kVA: A minimum of 2-1/2 inches (64
mm).
Electrical Equipment Rating between 2 and 5 kVA: A minimum of 6 inches (150
mm).
Electrical Equipment Rating More Than 5 kVA: A minimum of 12 inches (305
mm).

Separation between communications cables in grounded metallic raceways and power
lines and electrical equipment located in grounded metallic conduits or enclosures shall
be as follows:

Electrical Equipment Rating Less Than 2 kVA: No requirement.

Electrical Equipment Rating between 2 and 5 kVA: A minimum of 3 inches (75
mm).

Electrical Equipment Rating More Than 5 kVA: A minimum of 6 inches (150
mm).

Separation between Cables and Electrical Motors and Transformers, 5 kVA or HP and
Larger: A minimum of 48 inches (1200 mm).

Separation between Cables and Fluorescent Fixtures: A minimum of 5 inches (127 mm).

REMOVAL OF CONDUCTORS AND CABLES

Remove abandoned conductors and cables.

CONTROL-CIRCUIT CONDUCTORS

2.
3.

Minimum Conductor Sizes:

Class 1 remote-control and signal circuits, No 14 AWG.
Class 2 low-energy, remote-control, and signal circuits, No. 16 AWG.
Class 3 low-energy, remote-control, alarm, and signal circuits, No 12 AWG.
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3.5

A.

B.

3.6

3.7

3.8

A.

B.

FIRESTOPPING
Comply with requirements in Division 07 Section "Penetration Firestopping."
Comply with TIA/EIA-569-A, Annex A, "Firestopping."

Comply with BICSI TDMM, "Firestopping Systems" Article.

GROUNDING

For data communication wiring, comply with ANSI-J-STD-607-A and with BICSI TDMM,
"Grounding, Bonding, and Electrical Protection" Chapter.

For low-voltage wiring and cabling, comply with requirements in Division 26 Section
"Grounding and Bonding for Electrical Systems."

IDENTIFICATION
Identify system components, wiring, and cabling according to TIA/EIA-606-A. Comply with
requirements for identification specified in Division 26 Section "Identification for Electrical
Systems."

FIELD QUALITY CONTROL
Testing Agency: Engage a qualified testing agency to perform tests and inspections.
Perform tests and inspections.
Tests and Inspections:

1. Visually inspect UTP and optical fiber cable jacket materials for UL or third-party

certification markings. Inspect cabling terminations to confirm color-coding for pin
assignments, and inspect cabling connections to confirm compliance with TIA/EIA-568-

B.1.

2. Visually inspect cable placement, cable termination, grounding and bonding, equipment
and patch cords, and labeling of all components.

3. Test UTP cabling for DC loop resistance, shorts, opens, intermittent faults, and polarity

between conductors. Test operation of shorting bars in connection blocks. Test cables
after termination but not after cross connection.

a. Test instruments shall meet or exceed applicable requirements in TIA/EIA-568-
B.2. Perform tests with a tester that complies with performance requirements in
"Test Instruments (Normative)" Annex, complying with measurement accuracy
specified in "Measurement Accuracy (Informative)" Annex. Use only test cords
and adapters that are qualified by test equipment manufacturer for channel or link
test configuration.
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4. Optical Fiber Cable Tests:

a. Test instruments shall meet or exceed applicable requirements in TIA/EIA-568-
B.1. Use only test cords and adapters that are qualified by test equipment
manufacturer for channel or link test configuration.

b. Link End-to-End Attenuation Tests:

1)  Multimode Link Measurements: Test at 850 or 1300 nm in one direction
according to TIA/EIA-526-14-A, Method B, One Reference Jumper.
2)  Attenuation test results for links shall be less than 2.0 dB. Attenuation test

results shall be less than that calculated according to equation in TIA/EIA-
568-B.1.

D.  Document data for each measurement. Print data for submittals in a summary report that is

formatted using Table 10.1 in BICSI TDMM as a guide, or transfer the data from the
instrument to the computer, save as text files, print, and submit.

E. End-to-end cabling will be considered defective if it does not pass tests and inspections.

F. Prepare test and inspection reports.

END OF SECTION 260523
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SECTION 262816 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS
PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Fusible switches.
2. Nonfusible switches.
3. Enclosures.

1.3 DEFINITIONS

A.  NC: Normally closed.
B.  NO: Normally open.

C.  SPDT: Single pole, double throw.

1.4 SUBMITTALS

A.  Product Data: For each type of enclosed switch, accessory, and component indicated. Include
dimensioned elevations, sections, weights, and manufacturers' technical data on features,
performance, electrical characteristics, ratings, accessories, and finishes.

Enclosure types and details for types other than NEMA 250, Type 1.

Current and voltage ratings.

Short-circuit current ratings (interrupting and withstand, as appropriate).

Detail features, characteristics, ratings, and factory settings of individual overcurrent
protective devices, accessories, and auxiliary components.

5. Include time-current coordination curves (average melt) for each type and rating of
overcurrent protective device; include selectable ranges for each type of overcurrent
protective device.

S

B.  Qualification Data: For qualified testing agency.
C.  Field quality-control reports.

1. Test procedures used.
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2. Test results that comply with requirements.
3. Results of failed tests and corrective action taken to achieve test results that comply with
requirements.

D.  Operation and Maintenance Data: For enclosed switches and to include in emergency,
operation, and maintenance manuals. In addition to items specified in Division 01 Section
"Operation and Maintenance Data," include the following:

1. Manufacturer's written instructions for testing and adjusting enclosed switches and
circuit breakers.

2. Time-current coordination curves (average melt) for each type and rating of overcurrent
protective device; include selectable ranges for each type of overcurrent protective
device.

1.5 QUALITY ASSURANCE

A.  Testing Agency Qualifications: Member company of NETA or an NRTL.

1. Testing Agency's Field Supervisor: Currently certified by NETA to supervise on-site
testing.

B. Source Limitations: Obtain enclosed switches, overcurrent protective devices, components,
and accessories, within same product category, from single source from single manufacturer.

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

D.  Comply with NFPA 70.

1.6 PROJECT CONDITIONS

A.  Environmental Limitations: Rate equipment for continuous operation under the following
conditions unless otherwise indicated:

1. Ambient Temperature: Not less than minus 22 deg F (minus 30 deg C) and not
exceeding 104 deg F (40 deg C).
2. Altitude: Not exceeding 6600 feet (2010 m).

B.  Interruption of Existing Electric Service: Do not interrupt electric service to facilities occupied
by Owner or others unless permitted under the following conditions and then only after
arranging to provide temporary electric service according to requirements indicated:

1. Notify Construction Manager and Owner no fewer than seven days in advance of
proposed interruption of electric service.

2. Indicate method of providing temporary electric service.

3. Do not proceed with interruption of electric service without Construction Manager's and

Owner's written permission.
4. Comply with NFPA 70E.
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1.7 COORDINATION
A.  Coordinate layout and installation of switches, and components with equipment served and

adjacent surfaces. Maintain required workspace clearances and required clearances for
equipment access doors and panels.

1.8 EXTRA MATERIALS

A.  Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

1. Fuses: Equal to 10 percent of quantity installed for each size and type, but no fewer than
three of each size and type.

2. Fuse Pullers: Two for each size and type.

PART 2 - PRODUCTS

2.1 FUSIBLE SWITCHES

A.  Basis-of-Design Product: Subject to compliance with requirements, provide product indicated
on Drawings or comparable product by one of the following:

Eaton Electrical Inc.; Cutler-Hammer Business Unit.

General Electric Company; GE Consumer & Industrial - Electrical Distribution.
Siemens Energy & Automation, Inc.

Square D; a brand of Schneider Electric.

S

B.  Type HD, Heavy Duty, Single Throw, 600V ac: UL 98 and NEMA KS 1, horsepower rated,
with clips or bolt pads to accommodate specified fuses, lockable handle with capability to
accept three padlocks, and interlocked with cover in closed position.

C. Accessories:

1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum
ground conductors.

2. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded;
labeled for copper and aluminum neutral conductors.

3. Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses are
specified.

4, Hookstick Handle: Allows use of a hookstick to operate the handle.

Lugs: Compression type, suitable for number, size, and conductor material.

6. Service-Rated Switches: Labeled for use as service equipment.

hd
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2.2

A.

B.

C.

23

A.

NONFUSIBLE SWITCHES

Basis-of-Design Product: Subject to compliance with requirements, provide product indicated
on Drawings or comparable product by one of the following:

Eaton Electrical Inc.; Cutler-Hammer Business Unit.

General Electric Company; GE Consumer & Industrial - Electrical Distribution.
Siemens Energy & Automation, Inc.

Square D; a brand of Schneider Electric.

bl S

Type HD, Heavy Duty, Single Throw, 600-V ac: UL 98 and NEMA KS 1, horsepower rated,
lockable handle with capability to accept three padlocks, and interlocked with cover in closed
position.

Accessories:

1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum
ground conductors.

2. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded;
labeled for copper and aluminum neutral conductors.

3. Lugs: Compression type, suitable for number, size, and conductor material.

ENCLOSURES

Enclosed Switches and Circuit Breakers: NEMA AB 1, NEMA KS 1, NEMA 250, and UL 50,
to comply with environmental conditions at installed location.

1. Indoor, Dry and Clean Locations: NEMA 250, Type 1.
2. Outdoor Locations: NEMA 250, Type 3R.
3. Other Wet or Damp, Indoor Locations: NEMA 250, Type 4.

PART 3 - EXECUTION

3.1

A.

B.

32

A.

B.

EXAMINATION

Examine elements and surfaces to receive enclosed switches for compliance with installation
tolerances and other conditions affecting performance of the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

Install individual wall-mounted switches with tops at uniform height unless otherwise
indicated.

Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and
temporary blocking of moving parts from enclosures and components.
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C.

D.

33

34

E.

Install fuses in fusible devices.

Comply with NECA 1.

IDENTIFICATION

FEBRUARY 23, 2022

BID SET

Comply with requirements in Division 26 Section "Identification for Electrical Systems."

1. Identify field-installed conductors, interconnecting wiring, and components; provide
warning signs.

2. Label each enclosure with laminated-plastic nameplate.

FIELD QUALITY CONTROL

Testing Agency: Engage a qualified testing agency to perform tests and inspections.
Perform tests and inspections.

Acceptance Testing Preparation:

1. Test insulation resistance for each enclosed switch, component, connecting supply,

feeder, and control circuit.
2. Test continuity of each circuit.

Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.

3. Perform the following infrared scan tests and inspections and prepare reports:
a. Initial Infrared Scanning: After Substantial Completion, but not more than 60

days after Final Acceptance, perform an infrared scan of each enclosed switch and
circuit breaker. Remove front panels so joints and connections are accessible to

portable scanner.

b. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of
each enclosed switch and circuit breaker 11 months after date of Substantial
Completion.

c. Instruments and Equipment: Use an infrared scanning device designed to measure

temperature or to detect significant deviations from normal values. Provide

calibration record for device.

4. Test and adjust controls, remote monitoring, and safeties. Replace damaged and

malfunctioning controls and equipment.

Enclosed switches will be considered defective if they do not pass tests and inspections.
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F. Prepare test and inspection reports, including a certified report that identifies enclosed switches
and circuit breakers and that describes scanning results. Include notation of deficiencies
detected, remedial action taken, and observations after remedial action.

3.5 ADJUSTING
A.  Adjust moving parts and operable components to function smoothly, and lubricate as

recommended by manufacturer.

END OF SECTION 262816
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