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SECTI ON 26 05 21
LOW VOLTAGE ELECTRI CAL PONER CONDUCTORS AND CABLES

PART 1 - CGENERAL
1.1 DESCRI PTI ON

A. This section specifies the furnishing, installat ion, connection, and
testing of the electrical conductors and cables for use in electrical
systems rated 600 V and below, indicated as cable(s ), conductor(s),

wire, or wiring in this section.
1.2 RELATED WORK

A. Section 07 84 00, FIRESTOPPING: Sealing around p enetrations to maintain
the integrity of fire-resistant rated construction.

B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS:
Requirements that apply to all sections of Division 26.

C. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS:
Requirements for personnel safety and to provide a low impedance path

for possible ground fault currents.
D. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC AL SYSTEMS: Conduits
for conductors and cables.
1.3 QUALITY ASSURANCE
A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES), in Section
26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS
1.4 FACTORY TESTS
A. Conductors and cables shall be thoroughly tested at the factory per
NEMA to ensure that there are no electrical defects . Factory tests
shall be certified.
1.5 SUBM TTALS
A. Submit three copies of the following in accordan ce with Section 26 05
11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
1. Shop Drawings:
a. Submit sufficient information to demonstrate com pliance with
drawings and specifications.
b. Submit the following data for approval:
1) Electrical ratings and insulation type for each conductor and
cable.

2) Splicing materials and pulling lubricant.
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2. Certifications: Two weeks prior to final inspect ion, submit the
following.
a. Certification by the manufacturer that the condu ctors and cables
conform to the requirements of the drawings and spe cifications.
b. Certification by the Contractor that the conduct ors and cables

have been properly installed, adjusted, and tested.
1.6 APPLI CABLE PUBLI CATI ONS

A. Publications listed below (including amendments, addenda, revisions,
supplements and errata) form a part of this specifi cation to the extent
referenced. Publications are reference in the text by designation only.

B. American Society of Testing Material (ASTM):

D2301-10.......c........ Standard Specification for Vinyl Chloride

Plastic Pressure-Sensitive Electrical

Insulating Tape

D2304-10.....cccccc..... Test Method for Thermal End urance of Rigid
Electrical Insulating Materials
D3005-10.......ccc...... Low-Temperature Resistant V inyl Chloride

Plastic Pressure-Sensitive Electrical
Insulating Tape
C. National Electrical Manufacturers Association (N EMA):
WC 70-09................ Power Cables Rated 2000 Vol ts or Less for the
Distribution of Electrical Energy
D. National Fire Protection Association (NFPA):
70-11..cciiiiii. National Electrical Code (N EC)

E. Underwriters Laboratories, Inc. (UL):

44-10.....cceveeenne Thermoset-Insulated Wires a nd Cables
83-08....ccccevveeenn. Thermoplastic-Insulated Wir es and Cables
467-07..ccvvvveeeennnn. Grounding and Bonding Equip ment
486A-486B-03............ Wire Connectors

486C-04................. Splicing Wire Connectors

486D-05................. Sealed Wire Connector Syste ms
486E-09................. Equipment Wiring Terminals for Use with

Aluminum and/or Copper Conductors

493-07..ceevveeeeeeann. Thermoplastic-Insulated Und erground Feeder and
Branch Circuit Cables

514B-04................. Conduit, Tubing, and Cable Fittings
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PART 2 - PRODUCTS
2.1 CONDUCTORS AND CABLES

A.

Conductors and cables shall be in accordance with N

specified herein, and as shown on the drawings.

All conductors shall be copper.

Single Conductor and Cable:

1. No. 12 AWG: Minimum size, except where smaller s
herein or shown on the drawings.

2. No. 8 AWG and larger: Stranded.

3. No. 10 AWG and smaller: Solid; except shall be s
connection to motors, transformers, and vibrating e

4. Insulation: THHN-THWN and XHHW-2. XHHW-2 shall
power systems.

Home Run sizing.

a. All home runs shall be minimum size 10 AWG.

100% CD Issue
Revision 1 - Attachment B

EMA, UL, as

izes are specified

tranded for final
quipment.

be used for isolated

b. A home run in conduit is defined as the electrical

cable that

carries the power from the circuit breaker panel to

the first

electrical box or connection point.

c. A home run in a wireway is defined as the cable tha

t carries the

power from the circuit breaker panel to the point w

here it exits

the wireway and enters another raceway system.

d. Typically the first electrical box or connection po

int will be in

the interstitial space.

Contractor shall provide the length of all feeder ¢

ables for

overcurrent protective device coordination study.

Color Code:

1. No. 10 AWG and smaller: Solid color insulation o
coating.

2. No. 8 AWG and larger: Color-coded using one of t
methods:
a. Solid color insulation or solid color coating.
b. Stripes, bands, or hash marks of color specified
c. Color using 19 mm (0.75 inches) wide tape.

4. For modifications and additions to existing wiri
coding shall conform to the existing wiring system.

5. Conductors shall be color-coded as follows for b

(contractor to verify):
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208/120 V Phase 480/277 V
Black A Yellow
Blue B Brown
Red C Orange
White * Neutral Gray *
* or white with colored (other than green) tracer
respective of the phase conductor.

6. Multiwire branch circuits are NOT allowed unless specifically
specified in the drawings. Each circuit must have its own neutral.

7. Lighting circuit “switch legs”, and 3-way and 4- way switch
“traveling wires,” shall have color coding that is unique and
distinct (e.g., pink and purple) from the color cod ing indicated
above. The unique color codes shall be solid and in accordance with
the NEC. Coordinate color-coding in the field with the COR.

8. Color code for isolated power system wiring shal | be in accordance
with the NEC.

2.2 SPLICES

A. Splices shall be in accordance with NEC and UL.
B. Above Ground Splices for No. 10 AWG and Smaller:

1. Solderless, screw-on, reusable pressure cable ty pe, with integral
insulation, approved for copper and aluminum conduc tors.
2. The integral insulator shall have a skirt to com pletely cover the

stripped conductors.

3. The number, size, and combination of conductors used with the
connector, as listed on the manufacturer's packagin g, shall be
strictly followed.

C. Above Ground Splices for No. 8 AWG to No. 4/0 AW G:
1. Compression, hex screw, or bolt clamp-type of hi gh conductivity and
corrosion-resistant material, listed for use with ¢ opper and

aluminum conductors.
2. Insulate with materials approved for the particu lar use, location,
voltage, and temperature. Insulation level shall be not less than

the insulation level of the conductors being joined

3. Splice and insulation shall be product of the sa me manufacturer.
4. All bolts, nuts, and washers used with splices s hall be zinc-plated
steel.

D. Above Ground Splices for 250 kcmil and Larger:
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1. Long barrel “butt-splice” or “sleeve” type compr

with minimum of two compression indents per wire, |

with copper and aluminum conductors.

2. Insulate with materials approved for the particu
voltage, and temperature. Insulation level shall be
the insulation level of the conductors being joined

3. Splice and insulation shall be product of the sa

E.Plastic electrical insulating tape: Per ASTM D
cold and weather resistant.
2.3 CONNECTORS AND TERM NATI ONS
A. Mechanical type of high conductivity and corrosi
listed for use with copper and aluminum conductors.
B. Long barrel compression type of high conductivit
corrosion-resistant material, with minimum of two ¢
per wire, listed for use with copper and aluminum ¢
C. All bolts, nuts, and washers used to connect con
terminations to bus bars or other termination point
plated steel.
2.4 CONTROL W RI NG
A. Unless otherwise specified elsewhere in these sp
wiring shall be as specified herein, except that th

be not less than No. 14 AWG.

B. Control wiring shall be sized such that the volt

conditions does not adversely affect operation of t

2.5 WRE LUBRI CATI NG COVMPOUND
A. Lubricating compound shall be suitable for the w
conduit, and shall not harden or become adhesive.
B. Shall not be used on conductors for isolated pow
PART 3 - EXECUTI ON
3.1 GENERAL
A. Install conductors in accordance with the NEC, a
shown on the drawings.

B. Install all conductors in raceway systems, excep
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ession connectors,

isted for use

lar use, location,

not less than
me manufacturer.
2304, flame-retardant,
on-resistant material,
y and
ompression indents
onductors.

nections and
s shall be zinc-

ecifications, control

e minimum size shall

age drop under in-rush
he controls.

ire insulation and

er systems.

s specified, and as

t where direct burial

or HCF Type AC or MC cables are used. Install inr

aceway systems as

far as practically possible before changing over to

HCF Type AC or MC

Cable.

C. Splice conductors only in outlet boxes, junction
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D. Conductors of different systems (e.g., 120 V and
installed in the same raceway.

E. Install cable supports for all vertical feeders
NEC. Provide split wedge type which firmly clamps e
and tightens due to cable weight.

F. In panelboards, cabinets, wireways, switches, en
assemblies, neatly form, train, and tie the conduct
metallic ties.

G. For connections to motors, transformers, and vib
stranded conductors shall be used only from the las
connection to the motors, transformers, or vibratin

H. Use expanding foam or non-hardening duct-seal to
a building, after installation of conductors.

I. Conductor and Cable Pulling:

1. Provide installation equipment that will prevent
abrasion of insulation during pulling. Use lubrican
the cable.

2. Use nonmetallic pull ropes.

3. Attach pull ropes by means of either woven baske
eyes attached directly to the conductors.

4. All conductors in a single conduit shall be pull

5. Do not exceed manufacturer’'s recommended maximum
and sidewall pressure values.

J. No more than three branch circuits shall be inst
conduit.

K. When stripping stranded conductors, use a tool t

conductor or remove conductor strands.

3.2 I NSTALLATI ON I N MANHOLES ( NOT USED)
3.3 SPLI CE AND TERM NATI ON | NSTALLATI ON

A. Splices and terminations shall be mechanically a
and tightened to manufacturer’s published torque va
screwdriver or wrench.

B. Where the Government determines that unsatisfact
terminations have been installed, replace the splic
at no additional cost to the Government.
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3.4 CONDUCTOR | DENTI FI CATI ON
A. When using colored tape to identify phase, neutr
conductors larger than No. 8 AWG, apply tape in hal
for a minimum of 75 mm (3 inches) from terminal poi
boxes, pull boxes, and manholes. Apply the last two
no tension to prevent possible unwinding. Where cab
covered by tape, apply tags to cable, stating size
3.5 FEEDER CONDUCTOR | DENTI FI CATI ON
A. In each interior pull box and each underground m
install brass tags on all feeder conductors to clea
circuit identification and voltage. The tags shall
type, 40 mm (1-1/2 inches) in diameter and 40 mils
with plastic ties.
3.6 EXI STI NG CONDUCTORS
A. Unless specifically indicated on the plans, exis
not be reused.
3.7 CONTROL W RI NG | NSTALLATI ON
A. Unless otherwise specified in other sections, in
and connect to equipment to perform the required fu
or as shown on the drawings.
B. Install a separate power supply circuit for each
otherwise shown on the drawings.
3.8 CONTROL W RI NG | DENTI FI CATI ON
A. Install a permanent wire marker on each wire at
B. Identifying numbers and letters on the wire mark
those on the wiring diagrams used for installing th
C. Wire markers shall retain their markings after c
D. In each manhole and hand hole, install embossed
the system served and function.
3.9 DI RECT BURI AL CABLE | NSTALLATI ON
3. 10 ACCEPTANCE CHECKS AND TESTS

(NOT USED)

A. Perform in accordance with the manufacturer's re
addition, include the following:
1. Visual Inspection and Tests: Inspect physical co
2. Electrical tests:
a. After installation but before connection to util

such as fixtures, motors, or appliances, test condu
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to-phase and phase-to-ground resistance with an ins ulation

resistance tester. Existing conductors to be reuse
be tested.

d shall also

b. Applied voltage shall be 500 V DC for 300 V rate
V DC for 600 V rated cable. Apply test for one minu
reading is constant for 15 seconds, whichever is lo

d cable, and 1000
te or until

nger. Minimum

insulation resistance values shall not be less than 25 megohms

for 300 V rated cable and 100 megohms for 600 V rat ed cable.

c. Perform phase rotation test on all three-phase ¢

—-END---

ircuits.
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