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SECTION 260519

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

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

Related Sections include the following:

1. Section 271500 "Communications Horizontal Cabling" for cabling used for voice
and data circuits.

DEFINITIONS

VFC: Variable frequency controller.

ACTION SUBMITTALS

Product Data: For each type of product.

INFORMATIONAL SUBMITTALS
Qualification Data: For testing agency.

Field quality-control test reports.

QUALITY ASSURANCE

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

1.  Testing Agency's Field Supervisor: Certified by NETA to supervise on-site
testing.
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PART 2 - PRODUCTS

2.1

2.2

2.3

B.
C.

CONDUCTORS AND CABLES

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:

Alcan Products Corporation; Alcan Cable Division.
Alpha Wire.

Belden Inc.

Encore Wire Corporation.

General Cable Technologies Corporation.
Southwire Incorporated.

oakrwdE

Copper Conductors: Comply with NEMA WC 70/ICEA S-95-658.

Conductor Insulation: Comply with NEMA WC 70/ICEA S-95-658 for Type THW-2
Type THHN-2-THWN-2 Type USE and Type SO.

CONNECTORS AND SPLICES

Manufacturers: Subject to compliance with requirements, provide products by one of
the following:

AFC Cable Systems, Inc.

Gardner Bender.

Hubbell Power Systems, Inc.

Ideal Industries, Inc.

lIsco; a branch of Bardes Corporation.

NSi Industries LLC.

0O-Z/Gedney; a brand of the EGS Electrical Group.
3M; Electrical Markets Division.
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Description:  Factory-fabricated connectors and splices of size, ampacity rating,
material, type, and class for application and service indicated.
SYSTEM DESCRIPTION

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.

All wire and cable shall be listed by an "approved" third-party testing agency.

Comply with NFPA 70.
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PART 3 - EXECUTION

3.1

3.2

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; Class B stranded for
No. 8 AWG and larger, except VFC cable, which shall be extra flexible stranded.
Aluminum conductors may be used as a service conductor for the main distribution
panel, and/or as a feeder conductor for the electrical sub-panel, in situation where the
designer and State Construction Office find it to be beneficial.

Power and lighting circuits’ minimum conductor size shall be #12 AWG, and maximum
conductor size allowed shall be 500 Kcmil.

Fire alarm and control wiring shall have stranded copper conductors. See the Fire Alarm
Guidelines provided on the State Construction Office Web Site.

Full size neutral conductor shall be provided for each service panel and sub-panel.

CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE
APPLICATIONS AND WIRING METHODS

Service Entrance: Type THHN-2-THWN-2, single conductors in raceway Type SE or
Type USE multiconductor cable.

Exposed Feeders: Type THHN-2-THWN-2, single conductors in raceway.

Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces: Type THHN-2-
THWN-2, single conductors in raceway.

Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground:
Type THHN-2-THWN-2, single conductors in raceway Type XHHW-2, single
conductors in raceway.

Exposed Branch Circuits, Including in Crawlspaces: Type THHN-2-THWN-2, single
conductors in raceway.

Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN-2-THWN-2,
single conductors in raceway.

Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:
Type THHN-2-THWN-2, single conductors in raceway Type XHHW-2, single
conductors in raceway.
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Cord Drops and Portable Appliance Connections: Type SO, hard service cord with
stainless-steel, wire-mesh, strain relief device at terminations to suit application.

The insulation type for interior wiring shall be dual-rated THHN/THWN or XHHW.

INSTALLATION OF CONDUCTORS AND CABLES
Conceal cables in finished walls, ceilings, and floors unless otherwise indicated.

Complete raceway installation between conductor and cable termination points
according to Section 260533 "Raceways and Boxes for Electrical Systems" prior to
pulling conductors and cables.

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.

Support cables according to Section 260529 "Hangers and Supports for Electrical
Systems."

Prior to energizing feeders, sub-feeders and service conductor cables shall be tested for
electrical continuity and short circuits. A copy of these tests shall be sent to the State
Construction Office, the engineer of record, and the owner.

All wire and cable shall run in raceway.

In special cases, type “AC” and type "NM" cables are permitted provided the State
Construction Office has approved the application. Upon consultation with the State
Construction Office, Review Section, the use of type MC Cable is approved. The MC:

1. Shall not exceed 6 feet in length,

2. Shall be minimum %2-inch diameter trade size,

3. Conductors shall be provided with minimum #12 AWG solid copper rated at 600
Volts

4.  Shall contain #12 AWG separate green ground wire.

Minimum of full size individual neutral wire shall be provided for each circuit; in other
words, no sharing of the neutral between circuits is allowed.

VOLTAGE DROP
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Conductors for branch circuits shall be sized to prevent a voltage drop exceeding three
percent (3%) at the farthest outlet of power, heating and lighting loads, or any
combination of such loads. The maximum total voltage drop on both feeders and branch
circuits to the farthest outlet shall not exceed five percent (5%).

Where the conductor length from the panel to the first outlet on a 277 volt circuit
exceeds 125 feet, the branch circuit conductors from the panel to the first outlet shall
not be smaller than #10 AWG.

Where the conductor length from the panel to the first outlet on a 120 volt circuit
exceeds 50 feet, the branch circuit conductors from the panel to the first outlet shall not
be smaller than #10 AWG.

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-486B.

Make splices, terminations, 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.
SPLICING

Joints in solid conductors shall be spliced using Ideal "wirenuts”, 3M Company
"Scotchlock™ or T&B connectors in junction boxes, outlet boxes and lighting fixtures.

"Sta-kon" or other permanent type crimp connectors shall not be used for branch circuit
connections.

Joints in stranded conductors shall be spliced by approved mechanical connectors and
gum rubber tape or friction tape. Solderless mechanical connectors for splices and taps,
provided with U/L-approved insulating covers, may be used instead of mechanical
connectors plus tape.

Conductors, in all cases, shall be continuous from outlet to outlet and no splicing shall
be made except within outlet or junction boxes, troughs and gutters.
IDENTIFICATION

Identify and color-code conductors and cables according to Section 260553
"Identification for Electrical Systems."
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Identify each spare conductor at each end with identity number and location of other
end of conductor, and identify as spare conductor.

FIRESTOPPING

Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to
restore original fire-resistance rating of assembly according to Section 078413
"Penetration Firestopping."

FIELD QUALITY CONTROL

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

Perform the following tests and inspections:

1.

2.

After installing conductors and cables and before electrical circuitry has been
energized, test feeder conductors for compliance with requirements.

All current carrying phase conductors and neutrals used as feeders, sub-feeders,
and service entrance conductors shall be tested as installed, and before
connections are made, for insulation resistance and accidental grounds. This shall
be done with a 500 volt megger. The procedures listed below shall be followed:

a.

Minimum readings shall be one million (1,000,000) or more ohms for #6
AWG wire and smaller, 250,000 ohms or more for #4 AWG wire or larger,
between conductors and between conductor and the grounding conductor.
After all fixtures, devices and equipment are installed and all connections
completed to each panel, the contractor shall disconnect the neutral feeder
conductor from the neutral bar and take a megger reading between the
neutral bar and the grounded enclosure. If this reading is less than 250,000
ohms, the contractor shall disconnect the branch circuit neutral wires from
this neutral bar. He shall then test each one separately to the panel and until
the low readings are found. The contractor shall correct troubles, reconnect
and retest until at least 250,000 ohms from the neutral bar to the grounded
panel can be achieved with only the neutral feeder disconnected.

At final inspection, the contractor shall furnish a megger and show the
engineers and State Construction Office representatives that the panels
comply with the above requirements. He shall also furnish a hook-on type
ammeter and voltmeter to take current and voltage readings as directed by
the representatives.

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

1.
2.
3.

Procedures used.

Results that comply with requirements.

Results that do not comply with requirements and corrective action taken to
achieve compliance with requirements.
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D. Cables will be considered defective if they do not pass tests and inspections.

END OF SECTION 260519
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