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SECTION 26 05 19
LOW VOLTAGE ELECTRI CAL POAER CONDUCTORS AND CABLES
PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section specifies the furnishing, installation, connection, and
testing of the electrical conductors and cables for use in electrica
systens rated 600 V and bel ow, indicated as cabl e(s), conductor(s),
wire, or wring in this section.
1. 2 RELATED WORK
A. Section 07 84 00, FIRESTOPPING Sealing around penetrations to naintain
the integrity of fire-resistant rated construction
B. Section 13 05 41, SEI SM C RESTRAI NT REQUI REMENTS FOR NON- STRUCTURAL
COVPONENTS:  Seismi c Restraint of Equi pment.
C. Section 26 05 11, REQU REMENTS FOR ELECTRI CAL | NSTALLATI ONS
Requirenents that apply to all sections of Division 26.
D. Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS:
Requi renents for personnel safety and to provide a | ow i npedance path
for possible ground fault currents.
E. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRI CAL SYSTEMs: Conduits
for conductors and cabl es.
1.3 QUALITY ASSURANCE
A. Refer to Paragraph, QUALIFI CATI ONS ( PRODUCTS AND SERVI CES), in Section
26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS
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
shal | be certified.
1.5 SUBM TTALS
A. Submit six copies of the following in accordance with Section 26 05 11
REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS
1. Shop Draw ngs:
a. Submit sufficient information to denonstrate conpliance with
drawi ngs and specifications.
b. Submit the follow ng data for approval:
1) Electrical ratings and insulation type for each conductor and
cabl e.

2) Splicing nmaterials and pulling |ubricant.
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2. Certifications: Two weeks prior to final inspection, submt the
fol | owi ng.
a. Certification by the manufacturer that the conductors and cabl es
conformto the requirenents of the drawi ngs and specifications.
b. Certification by the Contractor that the conductors and cabl es
have been properly installed, adjusted, and tested.
1.6 APPLI CABLE PUBLI CATI ONS
A. Publications |isted below (including amendnents, addenda, revisions,
suppl enents and errata) forma part of this specification to the extent
referenced. Publications are reference in the text by designation only.
B. American Society of Testing Material (ASTM:
D2301-10................ St andard Specification for Vinyl Chloride
Pl astic Pressure-Sensitive Electrical
I nsul ati ng Tape

D2304-10................ Test Method for Thermal Endurance of Rigid
El ectrical Insulating Materials
D3005-10................ Low Tenperature Resistant Vinyl Chloride

Pl astic Pressure-Sensitive Electrical
I nsul ati ng Tape
C. National Electrical Manufacturers Association (NEMA):
WC 70-09................ Power Cabl es Rated 2000 Volts or Less for the
Distribution of Electrical Energy
D. National Fire Protection Association (NFPA):

70-11. ... Nati onal El ectrical Code (NEC)
E. Underwriters Laboratories, Inc. (UL):

44-10. . ... Ther noset -1 nsul ated Wres and Cabl es

83-08................... Ther nopl astic-1nsulated Wres and Cabl es

467-07. .. ... .. Groundi ng and Bondi ng Equi prent

486A-486B-03............ Wre Connectors

486C-04. . ... .. ... ... ... Splicing Wre Connectors

486D-05......... ... ... Seal ed Wre Connector Systens

486E-09................. Equi pnent Wring Terminals for Use with
Al umi num and/ or Copper Conductors

493-07. ... o Ther nopl asti c- 1 nsul at ed Under ground Feeder and
Branch Gircuit Cables

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

A. Conductors and cabl es shall be in accordance with NEMA, UL, as

B.
C
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PRODUCTS

specified herein, and as shown on the draw ngs.

Al

conductors shall be copper.

Si ngl e Conductor and Cabl e:

1. No. 12 AWG M ni mum si ze, except where smaller sizes are specified

Co

herein or shown on the draw ngs.

No. 8 AWG and | arger: Stranded.

No. 10 AWG and smaller: Solid; except shall be stranded for final
connection to notors, transforners, and vibrating equi pnent.

| nsul ation: THHN- THWN and XHHW 2. XHHW 2 shall be used for isol ated

power systens.

or Code:

No. 10 AW and snaller: Solid color insulation or solid color
coat i ng.

No. 8 AWS and | arger: Col or-coded using one of the foll ow ng
nmet hods:

a. Solid color insulation or solid color coating.

b. Stripes, bands, or hash marks of col or specified.

c. Color using 19 nm (0.75 inches) w de tape.

For nodifications and additions to existing wiring systems, color
coding shall conformto the existing wiring system
Conductors shall be col or-coded as foll ows:

208/ 120 V Phase 480/ 277 V
Bl ack A Br own
Red B O ange
Bl ue C Yel | ow
Wi te Neut r al Gay *
* or white with colored (other than green) tracer.

Lighting circuit “switch legs”, and 3-way and 4-way swtch
“traveling wires,” shall have color coding that is unique and
distinct (e.g., pink and purple) fromthe col or coding indicated

above. The uni que color codes shall be solid and in accordance with

the NEC. Coordinate color coding in the field with the COR
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7. Color code for isolated power systemwi ring shall 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 AW5 and Snal | er

1. Solderless, screwon, reusable pressure cable type, with integra
i nsul ati on, approved for copper and al um num conductors.

2. The integral insulator shall have a skirt to conpletely cover the
stripped conductors.

3. The nunber, size, and conbi nation of conductors used with the
connector, as listed on the manufacturer's packagi ng, shall be
strictly foll owed.

C. Above Gound Splices for No. 8 AWGto No. 4/0 AWG

1. Conpression, hex screw, or bolt clanmp-type of high conductivity and
corrosion-resistant material, listed for use with copper and
al um num conduct or s.

2. Insulate with materials approved for the particular use, |ocation,
vol tage, and tenperature. Insulation |evel shall be not |ess than
the insulation |level of the conductors being joined.

Splice and insulation shall be product of the same nmanufacturer.
Al bolts, nuts, and washers used with splices shall be zinc-plated
or cadm um pl ated st eel

D. Above Ground Splices for 250 kcm | and Larger

1. Long barrel “butt-splice” or “sleeve” type conpressi on connectors,
with m ni mum of two conpression indents per wire, listed for use
wi th copper and al umi num conduct ors.

2. Insulate with materials approved for the particular use, |ocation,
vol tage, and tenperature. Insulation |evel shall be not |ess than
the insulation |level of the conductors being joined.

3. Splice and insulation shall be product of the sane manufacturer.

2.3 CONNECTORS AND TERM NATI ONS
A. Mechani cal type of high conductivity and corrosion-resistant materi al,
listed for use with copper and al um num conduct ors.
B. Long barrel conpression type of high conductivity and
corrosion-resistant naterial, with mnimmof two conpression indents
per wire, listed for use with copper and al um num conduct ors.
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C. Al bolts, nuts, and washers used to connect connections and
term nations to bus bars or other term nation points shall be cadm um
pl at ed steel
2.4 CONTROL W RI NG
A. Unl ess otherwi se specified el sewhere in these specifications, contro
wiring shall be as specified herein, except that the m ni mum si ze shal
be not |ess than No. 14 AWG
B. Control wiring shall be sized such that the voltage drop under in-rush
conditions does not adversely affect operation of the controls.
2.5 WRE LUBRI CATI NG COVPOUND
A. Lubricating conpound shall be suitable for the wire insulation and
condui t, and shall not harden or becone adhesive.
B. Shall not be used on conductors for isolated power systens.

PART 3 - EXECUTI ON
3.1 CGENERAL

A. Install conductors in accordance with the NEC, as specified, and as
shown on the draw ngs.

B. Install all conductors in raceway systens.

C. Splice conductors only in outlet boxes, junction boxes, pullboxes,
manhol es, or handhol es.

D. Conductors of different systems (e.g., 120 V and 277 V) shall not be
installed in the same raceway.

E. Install cable supports for all vertical feeders in accordance with the
NEC. Provide split wedge type which firmy clanps each individual cable
and tightens due to cabl e weight.

F. I n panel boards, cabinets, w reways, sw tches, enclosures, and equi pnent
assenblies, neatly form train, and tie the conductors wth non-
nmetallic ties.

G For connections to notors, transforners, and vibrating equi prnent,
stranded conductors shall be used only fromthe last fixed point of
connection to the notors, transfornmers, or vibrating equi pment.

H Use expandi ng foam or non-hardeni ng duct-seal to seal conduits entering
a building, after installation of conductors.

| . Conductor and Cable Pulling:
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1. Provide installation equipnent that will prevent the cutting or
abrasion of insulation during pulling. Use lubricants approved for
t he cabl e.
2. Use nonnetallic pull ropes.
Attach pull ropes by neans of either woven basket grips or pulling
eyes attached directly to the conductors.
Al'l conductors in a single conduit shall be pulled sinultaneously.
Do not exceed manufacturer’s recomended maxi mum pul | i ng tensions
and sidewal | pressure val ues.
J. No nore than three branch circuits shall be installed in any one
condui t.
K. When stripping stranded conductors, use a tool that does not dammge the
conduct or or renove conductor strands.
3.2 SPLI CE AND TERM NATI ON | NSTALLATI ON
A. Splices and term nations shall be nechanically and electrically secure,
and tightened to manufacturer’s published torque values using a torque
screwdriver or w ench.
B. Where the Governnent determ nes that unsatisfactory splices or
term nati ons have been installed, replace the splices or termnations
at no additional cost to the CGovernnent.
3.3 CONDUCTOR | DENTI FI CATI ON
A. When using colored tape to identify phase, neutral, and ground
conductors larger than No. 8 AW5 apply tape in half-overlapping turns
for a mnimumof 75 mm (3 inches) fromtermnal points, and in junction
boxes, pull boxes, and manhol es. Apply the last two |aps of tape with no
tension to prevent possible unwi nding. Were cable markings are covered
by tape, apply tags to cable, stating size and insulation type.
3.4 FEEDER CONDUCTOR | DENTI FI CATI ON
A. In each interior pullbox and each underground manhol e and handhol e,
install brass tags on all feeder conductors to clearly designate their
circuit identification and voltage. The tags shall be the enbossed
type, 40 nm (1-1/2 inches) in diameter and 40 mls thick. Attach tags
with plastic ties.
3.5 EXI STI NG CONDUCTORS
A. Unless specifically indicated on the plans, existing conductors shal
not be reused.
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3.6 CONTROL W RI NG | NSTALLATI ON
A. Unl ess otherwi se specified in other sections, install control wring
and connect to equipnent to performthe required functions as specified
or as shown on the draw ngs.
B. Install a separate power supply circuit for each system except where
ot herwi se shown on the draw ngs.
3.7 CONTROL W RI NG | DENTI FI CATI ON
A. Install a pernanent wire marker on each wire at each term nation.
B. ldentifying numbers and letters on the wire markers shall correspond to
those on the wiring diagrans used for installing the systens.
C. Wre markers shall retain their nmarkings after cleaning.
D. In each manhol e and handhol e, install enbossed brass tags to identify
t he system served and function
3. 8 ACCEPTANCE CHECKS AND TESTS
A. Performin accordance with the manufacturer's recomendations. In
addi tion, include the foll ow ng:
1. Visual Inspection and Tests: |nspect physical condition.
2. Electrical tests:
a. After installation but before connection to utilization devices,
such as fixtures, notors, or appliances, test conductors phase-
t o- phase and phase-to-ground resistance with an insulation
resi stance tester. Existing conductors to be reused shall also
be tested.
b. Applied voltage shall be 500 V DC for 300 V rated cable, and 1000
V DC for 600 V rated cable. Apply test for one mnute or unti
reading is constant for 15 seconds, whichever is longer. M ninmm
i nsul ation resistance val ues shall not be |ess than 25 negohns
for 300 V rated cable and 100 negohns for 600 V rated cabl e.
c. Perform phase rotation test on all three-phase circuits.
---END- - -

26 05 19- 7



