LIVE Design Group, PC 21010
Jackson, Renfro & Associates, Inc.

SECTION 260519 — POWER CONDUCTORS AND CABLES 51V-600V

PART 1 - GENERAL
1.1 DESCRIPTION
A.  Power Wires and Cables
B.  Low Voltage Wires and Cables

PART 2 - PRODUCTS

2.1 POWER WIRES AND CABLES - 600 VOLT

A.  General: Conductors shall have current carrying capacities as per N.E.C. and with 600 volt
insulation, #12 minimum except for controls and fixture wire. Conductors shall be copper.

B.  General Application (see below for exceptions):
1. At or Below Grade (including within slab-on-grade):

a. #8 or larger conductors:
1) XHHW or RHH/RHW/USE stranded (in conduit).

b. #10 or smaller conductors for circuits terminating at motors:
1) THHN/THWN or XHHW stranded (in conduit).

c. #10 or smaller conductors (excluding circuits terminating at motors):
1) THHN/THWN or XHHW solid (in conduit).

2. Above Grade:

a. #8 or larger conductors:
1) THHN/THWN, XHHW or RHH/RHW/USE stranded (in conduit).

b. #10 or smaller conductors for circuits terminating at motors:
1) THHN/THWN, XHHW or RHH/RHW/USE stranded (in conduit).

c. #10 or smaller conductors (excluding circuits terminating at motors):
1) THHN/THWN, XHHW or RHH/RHW/USE solid (in conduit).

3. Power Wire and cable shall be as manufactured by Southwire, Rome, Encore Wire,
American Insulated Wire, Okonite, Phelps-Dodge, Amercable, Aetna or approved equal.

C.  Emergency Feeder Wiring

1. Where specifically required by NEC articles 700, 701, or other similar sections, feeder-
circuit wiring for emergency systems and legally-required standby systems shall be a
listed electrical circuit protective system consisting of 2-hour fire-rated, mineral
insulated, copper-sheathed wiring cable (Pyrotenax System 1850 or equal).

D.  Class 1 Control Cabling (120VAC Control Circuits, Etc.)

1. Unless specified otherwise, Class 1 control cabling shall:
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Be rated for exposed cable tray installation.

Be plenum rated.

Be UL-rated for the proposed application.

Be multi-conductor with overall outer sheath as required by the application. The

insulation of each conductor within the overall multi-conductor cable shall be

uniquely color-coded. Ground conductors (when provided) within the multi-

conductor cable shall have green insulation. Conductors with green insulation

shall not be used for conductors other than ground.

Utilize copper conductors.

Have wire gauge as required to limit voltage drop to acceptable limits determined

by the system supplier and to meet all applicable code requirements.

g. Where installed underground, within slab-on-grade or in exterior locations, be
rated for wet locations.

h. Where required for specific systems, meet the specific requirements (conductor

quantity, wire gauge, insulation type, shielding, etc.) of the system supplier.

Be rated for 600V.

Be industrial grade.

Have stranded conductors.

Have sunlight/oil-resistant PVC/Nylon insulation and jacket with ripcord.
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2. Control cabling shall be as manufactured by Belden, AlphaWire or General Cable.
E. Fixture Wiring

1. Conductor Types:

a. Type TFFN or XFF.

2. Minimum Sizes:
a. For fixtures up to 300 watts: #16.
b. For fixtures over 300 watts up to 1500 watts: #14.
c. For fixtures over 1500 watts: as required.
d. Conductors to concrete pour fixtures: #12.

3. Fixture wire shall extend only from fixture to first junction, and not over 6 feet, except
for concrete pour units.

2.2 WIRE CONNECTIONS:
A.  All connector types:

1. Shall be properly rated for the proposed application by UL and per the manufacturer.

B. At Motor Connections (within motor terminal boxes):

1. On Unshielded Wire:

a. Single conductor per phase: shall be made with insulated set screw connectors or
3M 5300 Series 1kV Motor Lead Connections kits with mechanical lugs as
required.

b. Multiple conductors per phase: shall be made with insulated mechanical lugs, rated

for the associated motor cable types, by Polaris or Ilsco.

2. On Shielded Power Wire:
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C.

D.

a. The braided shields and internal grounding conductors of shielded power (not
instrumentation) cables shall be grounded at BOTH ends (at VFD/starter and at
motor) with a termination kit provided by the cable supplier. This termination kit
shall include a connection ring that makes contact around the full circumference of
the braided shield, and connects all internal grounds to a common external ground
point.

3. Cabling within motor terminal boxes shall be trained such as to prevent any
splice/termination/connection kits from contacting inside edge(s) of the motor terminal
boxes (to prevent chaffing of the insulation/splice/wiring which could lead to faults).
Contractor shall carefully coordinate all required motor terminal box sizes to ensure
proper capacity for all required conductors/splices.

Other Dry locations:

1. On Wire larger than #10: shall be made with solderless, non-insulated compression-type
connectors meeting requirements of Federal Specification WS-610e for Type II, Class 2
and shall be covered with Scotch #33 electrical tape so that insulation is equal to 150% of
conductor insulation.

2. On Wire #10 and smaller: shall be made with one of the following:

a. Ideal Wing Nuts or equal by 3M .
b. Ideal Push-In Wire Connectors (for #12 and smaller only).

Other Wet/Damp locations:

1. On Wire larger than #10: shall be made with underground/direct-burial, waterproof rated
EPDM or TPE-insulated connectors by Ilsco, Burndy or T&B.
2. On Wire #10 and smaller: shall be made with one of the following:

a. Ideal Weatherproof or Underground Wire Connectors pre-filled with 100%
silicone sealant as required by the application.

PART 3 - EXECUTION

3.1

A.
B.

H.

GENERAL INSTALLATION
All wires and cables shall be installed in conduit unless specifically noted otherwise.

All joints and splices on wire shall be made with solderless connectors, and covered so that
insulation is equal to conductor insulation.

No splices shall be pulled into conduit.
No conductor shall be pulled until conduit is cleaned of all foreign matter.

Wire and cable shall be neatly formed, bundled and tied in all panelboards, wireways,
disconnect switches, pullboxes, junction boxes, cabinets and other similar electrical enclosures.

All wires and cables installed in underground or other wet locations shall be rated by the
manufacturer for wet locations.

Network cabling shall be continuous from endpoint to endpoint and shall not be spliced unless
specifically noted otherwise.

All conductors/cabling (including spare conductors) shall be properly terminated unless
specifically directed otherwise. See above for general termination hardware requirements.
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A.

POWER WIRE AND CABLE INSTALLATION:

No power conductor shall be smaller than #12 except where so designated on the drawings or
hereinafter specified.

Multi-wire lighting branches shall be used as indicated.

Where more than three current-carrying conductors are installed in a single raceway or cable,
conductors shall be derated as indicated in NEC Table 310.15(B)(3)(a).

Raceways/cables shall generally not be installed exposed to sunlight on roofs unless specifically
required. Where raceways or cables are installed exposed to sunlight on roofs, conductors shall
be derated with ampacities adjusted per NEC Table 310.15(B)(3)(c).

In installing parallel power conductors, it is mandatory that all conductors making up the feeder
be exactly the same length, the same size, the same type of conductor with the same insulation.
Each group of conductors making up a phase or neutral must be bonded at both ends in an
approved manner.

In installing overhead main power services, a minimum of 5’-0” of cable per run shall be
extended beyond the weatherhead(s) for connection to service drop. Confirm exact
requirements with local utility company.

WIRE CONNECTIONS
See Part 2 above for material types.

Aluminum Wire Connections:

1. Where aluminum wiring is allowed, connections shall utilize compression fittings, no
exceptions (Anderson Versa Crimp or equal).

Any stranded wire connection to wiring devices shall be made with crimp type terminals.

All electrical connections and terminals shall be tightened according to manufacturer’s
published torque-tightening values with calibrated torque wrenches as required to clearly
indicate final torque value to the contractor. Where manufacturer’s torque values are not
provided, those specified in UL 486A & 486B shall be used.

All connections and connector types shall be installed in strict compliance with all requirements
of the connector manufacturer.

Under no condition shall the specified conductors be connected to terminals rated less than
75°C. Where conductors sized #1 or smaller are shown to be terminated at equipment and the
terminals of that equipment are rated for less than 75°C, contractor shall install junction box
near equipment to capture the specified conductors, splice with compression connections (rated
for a least 75°C) and extend conductors with ampacity rating as required by NEC (based on
terminal temperature rating) to equipment terminals. The length of the conductors to be
terminated shall be as directed by the AHJ but not less than 48 inches.

LOW VOLTAGE (LESS THAN 50V) CONTROL AND NETWORK CABLE
INSTALLATION:

All wires and cables shall be installed in conduit unless specifically noted otherwise. Low
voltage control and/or network cabling located within concealed, accessible ceiling spaces (such
as above lay-in ceilings) may be run without conduit if the following requirements are met:
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3.5

3.6

1. Cabling shall be plenum-rated, multi-conductor.

2. Cabling shall be supported by cable tray or with J-hook supports on intervals not to
exceed 5°-0” on center. Cabling shall be supported solely from the cable tray or j-hooks
supported from the building structure, without using piping, ductwork, conduit or other
items as supports.

3. Cabling shall be properly bundled with plenum-rated Velcro straps on intervals not to
exceed 30” on center.
4. Properly-sized conduit(s) shall be provided wherever cabling enters an inaccessible or

exposed area (such as above gyp board ceilings or through walls). End bushings shall be
provided on both ends of all raceway terminations. All fire/smoke barrier penetrations
shall be made in accordance with a U.L. listed assembly.

CIRCUITS AND BRANCH CIRCUITS

Outlets shall be connected to branch circuits as indicated on drawings by circuit number
adjacent to outlet symbols, and no more outlets than are indicated shall be connected to a
circuit.

LABELING AND COLOR CODING OF WIRE AND CABLE
Refer to Specification Section 260553 for all labeling requirements.

A color coding system as listed below shall be followed throughout the network of branch
power circuits as follows:

120/208/240/ 120/240 HIGH LEG 277/480 VOLT

PHASE COLOR DELTA COLOR COLOR

A BLACK BLACK BROWN

B RED ORANGE (FORHI-  ORANGE

LEG)

C BLUE BLUE YELLOW
NEUTRAL WHITE WHITE GRAY
GROUND GREEN GREEN GREEN

Where dedicated neutrals are installed for multi-wire branch circuits, the neutral conductors
shall be color coded as follows:

120/208/240/ 120/240 HIGH LEG ~ 277/480 VOLT
PHASE COLOR DELTA COLOR COLOR
NEUTRAL A WHITE W/ WHITE W/ BLACK ~ GRAY W/
BLACK TRACER BROWN TRACER
TRACER
NEUTRAL B WHITE W/ RED WHITE W/ GRAY W/
TRACER ORANGE TRACER  ORANGE
(FOR HI-LEG TRACER
NEUTRAL)
NEUTRAL C WHITE W/ WHITE W/ BLUE GRAY W/
BLUE TRACER TRACER YELLOW
TRACER

Control Conductors: Shall be color coded by use of colored “tracers”. No control circuit shall
contain two identical conductors. For example, a set of five (5) control conductors for a
pushbutton station represents one (1) control circuit which would require five (5) uniquely-
colored control conductors.
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3.7 TESTING

A.  The insulation resistance of all feeder conductors (feeding electrical distribution equipment such
as switchboards, panelboards, transfer switches, transformers, etc.) shall be tested at the load
side of the feeder breaker with a 1000-volt DC Megger Tester prior to energization or final
termination. Any feeder conductor with an insulation resistance less than the recommended
minimums in the latest version of NETA Acceptance Testing Specification (“ATS”) standard
shall be replaced by the contractor at the contractor’s expense. All final test results shall be
clearly documented (with date, time, feeder, results, test equipment, etc.), and the final test
results shall be submitted to the design team for review.

END OF SECTION 260519
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