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SECTION 26 05 21
LOW VOLTAGE ELECTRI CAL PONER CONDUCTORS AND CABLES (600 VOLTS AND BELOW

PART 1 - GENERAL
1.1 DESCRI PTI ON
This section specifies the furnishing, installation, and connection of
the | ow vol tage power and lighting wring.
1.2 RELATED WORK
A. Section 07 84 00, FIRESTOPPING Sealing around penetrations to nmaintain
the integrity of fire-rated construction.
B. Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS: Cener al
el ectrical requirenments that are comon to nore than one section.
C. Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS:
Requi renments for personnel safety and to provide a | ow i npedance path
for possible ground fault currents.
D. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRI CAL SYSTEMs: Conduits for
cabl es and wiring.
E. Section 26 05 41, UNDERGROUND ELECTRI CAL CONSTRUCTI ON: Installation of
| owvol tage conductors and cabl es in manhol es and ducts.
1.3 QUALITY ASSURANCE
Ref er to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUI REMENTS
FOR ELECTRI CAL | NSTALLATI ONS.
1.4 FACTORY TESTS
Low vol tage cabl es shall be thoroughly tested at the factory per NEMVA
WC-70 to ensure that there are no electrical defects. Factory tests
shal | be certified.
1.5 SUBM TTALS
In accordance with Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL
| NSTALLATI ONS, submit the follow ng:
1. Manufacturer's Literature and Data: Show ng each cable type and
rating.
2. Certifications: Two weeks prior to the final inspection, subnmit four
copies of the following certifications to the Resident Engi neer/ COIR
a. Certification by the manufacturer that the materials conformto
the requirenents of the draw ngs and specifications.
b. Certification by the contractor that the materials have been
properly installed, connected, and tested.
1.6 APPLI CABLE PUBLI CATI ONS
A. Publications listed below (including amendnents, addenda, revi sions,
suppl enents and errata) forma part of this specification to the extent
referenced. Publications are reference in the text by designation only.
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B. American Society of Testing Material (ASTM:
D2301-04 ............... St andard Specification for Vinyl Chloride
Pl astic Pressure-Sensitive Electrical Insulating

Tape
C. National Fire Protection Association (NFPA):
70-08 ... Nati onal El ectrical Code (NEC)
D. National Electrical Mnufacturers Association (NEM):
WC 70-09 ............... Power Cabl es Rated 2000 Volts or Less for the

Distribution of Electrical Energy
E. Underwriters Laboratories, Inc. (UL):

44-05 .. ... Thernoset - I nsul ated Wres and Cabl es

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

467-071 ... ... El ectri cal 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-94 .. .. ... ... ... Equi prent Wring Terminals for Use with Al um num
and/ or Copper Conductors

493-07 ... . Ther nopl asti c- 1 nsul at ed Under ground Feeder and
Branch Circuit Cable

514B-04 .. .............. Condui t, Tubing, and Cable Fittings

1479-03 ... ... . Fire Tests of Through-Penetration Fire Stops

PART 2 - PRODUCTS
2.1 CONDUCTORS AND CABLES
A. Conductors and cables shall be in accordance with NEMA WC-70 and as
speci fied herein.
B. Single Conductor:
1. Shall be anneal ed copper.
2. Shall be stranded for sizes No. 8 AW and | arger, solid for sizes No.
10 AWG and smal | er.
3. Shall be mnimmsize No. 12 AW5 except where snaller sizes are
al | owed herein.
C. Insul ation:
1. XHHW 2 or THHN- THWN shall be in accordance with NEMA WC-70, UL 44,
and UL 83.
D. Col or Code:
1. Secondary service feeder and branch circuit conductors shall be
col or-coded as foll ows:

208/ 120 vol t Phase 480/ 277 vol t
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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

a. Lighting circuit “switch legs” and 3-way switch “traveling wres”
shal | have col or coding that is unique and distinct (e.g., pink
and purple) fromthe color coding indicated above. The uni que
col or codes shall be solid and in accordance with the NEC
Coordi nate color coding in the field with the Resident
Engi neer/ COTR.

Use solid color insulation or solid color coating for No. 12 AW and

No. 10 AWG branch circuit phase, neutral, and ground conductors.

Conductors No. 8 AWG and | arger shall be col or-coded using one of the

fol |l owi ng met hods:

a. Solid color insulation or solid color coating.

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

c. Color as specified using 0.75 in [19 m] wi de tape. Apply tape in
hal f -overl apping turns for a mnimmof 3 in [75 nmj for terninal
points, and in junction boxes, pull-boxes, troughs, and manhol es.
Apply the last two [aps of tape with no tension to prevent
possi bl e unwi ndi ng. \Were cabl e marki ngs are covered by tape,
apply tags to cable, stating size and insulation type.

For nodifications and additions to existing wiring systems, color

coding shall conformto the existing wiring system

2.2 SPLICES AND JA NTS
A. In accordance with UL 486A, C, D, E, and NEC.
B. Aboveground Circuits (No. 10 AWG and smal |l er):

1.

Connectors: Sol derl ess, screwon, reusable pressure cable type, rated
600 V, 220« F [105- C], with integral insulation, approved for copper
and al um num conduct ors.

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

The nunber, size, and conbination of conductors, as listed on the
manuf acturer's packagi ng, shall be strictly foll owed.

C. Aboveground Circuits (No. 8 AWG and | arger):

1.

Connectors shall be indent, hex screw, or bolt clanmp-type of high
conductivity and corrosion-resistant material, listed for use with
copper and al um num conduct ors.

26 05 21 - 3



PROIECT #529-12-102 Butl er VAMC

2. Field-installed conmpression connectors for cable sizes 250 kcmi| and
| arger shall have not fewer than two cl amping el enents or conpression
i ndents per wire.

3. Insulate splices and joints with materials approved for the
particul ar use, |location, voltage, and tenperature. Splice and joint
i nsul ation | evel shall be not |less than the insulation |evel of the
conduct ors bei ng j oi ned.

4. Plastic electrical insulating tape: Per ASTM D2304, fl ane-retardant,
cold and weat her resistant.

D. Underground Branch Circuits and Feeders:

1. Subnersible connectors in accordance with UL 486D, rated 600 V, 190-
F[90s C], with integral insulation
2.3 CONTROL W RI NG

A. Unl ess otherw se specified el sewhere in these specifications, contro
wiring shall be as specified for power and lighting wiring, except that
the minimum size shall be not [ess than No. 14 AWG

B. Control wiring shall be |arge enough such that the voltage drop under
in-rush conditions does not adversely affect operation of the controls.

2.4 WRE LUBRI CATI NG COVPOUND

A. Lubricating compound shall be suitable for the wire insulation and

conduit, and shall not harden or becone adhesive.
PART 3 - EXECUTI ON
3.1 GENERAL

A. Install in accordance with the NEC, and as specified.

B. Install all wiring in raceway systens.

C. Splice cables and wires only in outlet boxes, junction boxes, pull-
boxes, manhol es, or handhol es.

D. Wres of different systenms (e.g., 120 V, 277 V) shall not be installed
in the same conduit or junction box system

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. For panel boards, cabinets, w reways, sw tches, and equi pnent
assenblies, neatly form train, and tie the cables in individua
circuits.

G Seal cable and wire entering a building fromunderground between the
wire and conduit where the cable exits the conduit, with a non-hardening
approved comnpound.

H Wre Pulling:
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1. Provide installation equi pnent that will prevent the cutting or
abrasi on of insulation during pulling of cables. Use lubricants
approved for the cable.

2. Use nonnetallic ropes for pulling feeders.

Attach pulling lines for feeders by means of either woven basket
grips or pulling eyes attached directly to the conductors, as
approved by the Resident Engineer/COTR.

4. Al cables in a single conduit shall be pulled simltaneously.

5. Do not exceed manufacturer’s reconmended nmaxi mum pul ling tensions and
si dewal | pressure val ues.

No more than three single-phase branch circuits shall be installed in

any one conduit.

3.2 I NSTALLATI ON I N MANHOLES

A

Install and support cables in manholes on the steel racks with porcelain
or equivalent insulators. Train the cabl es around the manhole walls, but
do not bend to a radius less than six times the overall cable dianeter.

3.3 SPLI CE | NSTALLATI ON

A
B

C

Splices and terninations shall be mechanically and electrically secure.
Tighten el ectrical connectors and termnals according to manufacturer's
publ i shed torque val ues.

VWere the Governnent determ nes that unsatisfactory splices or

term nati ons have been installed, renpove the devices and instal
approved devices at no additional cost to the Governnent.

3.4 FEEDER | DENTI FI CATI ON

A

In each interior pull-box and junction box, install netal tags on al
circuit cables and wires to clearly designhate their circuit
identification and voltage. The tags shall be the enbossed brass type,
1.5in [40 m in dianmeter and 40 nmils thick. Attach tags with plastic
ties.

In each manhol e and handhol e, provide tags of the embossed brass type,
showi ng the circuit identification and voltage. The tags shall be the
enbossed brass type, 1.5 in [40 m] in diameter and 40 mils thick
Attach tags with plastic ties.

3.5 EXI STING W RI NG

Unl ess specifically indicated on the plans, existing wiring shall not be
reused for a new installation. Connections can be made to existing
circuits that remain where indicated
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3.6 CONTROL AND SI GNAL W RI NG | NSTALLATI ON

A

Unl ess ot herwi se specified in other sections, install wiring and connect
to equi prent/devices to performthe required functions as shown and

speci fi ed.

Except where otherw se required, install a separate power supply circuit
for each systemso that mal functions in any systemw ||l not affect other
syst ens.

VWere separate power supply circuits are not shown, connect the systens
to the nearest panel boards of suitable voltages, which are intended to
supply such systens and have suitable spare circuit breakers or space

for installation

3.7 CONTROL AND SI GNAL SYSTEM W RI NG | DENTI FI CATI ON

A
B

C.
D

Install a permanent wire marker on each wire at each term nation

I dentifying nunbers and letters on the wire markers shall correspond to
those on the wiring diagranms used for installing the systens.

Wre markers shall retain their markings after cleaning.

In each nmanhol e and handhol e, install enbossed brass tags to identify

t he system served and functi on.

3.9 ACCEPTANCE CHECKS AND TESTS

A

Feeders and branch circuits shall have their insulation tested after
installation and before connection to utilization devices, such as
fixtures, nmotors, or appliances. Test each conductor with respect to
adj acent conductors and to ground. Existing conductors to be reused
shal | al so be tested.
Applied voltage shall be 500VDC for 300-volt rated cable, and 1000VDC
for 600-volt rated cable. Apply test for one minute or until reading is
constant for 15 seconds, whichever is longer. M nimminsulation
resi stance val ues shall not be | ess than 25 negohnms for 300-volt rated
cabl e and 100 negohms for 600-volt rated cable.
Perform phase rotation test on all three-phase circuits.
The contractor shall furnish the instruments, materials, and | abor for
all tests.

---END- - -
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