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NOTE: This specification covers the requirenents
for This broadscope section covers requirenents
conmon to all electrical sections.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itenms, choose applicable itens(s) or
insert appropriate information

Renmove information and requirenents not required in
respective project, whether or not brackets are
present.

Commrent s and suggestions on this guide specification
are wel cone and should be directed to the technica
proponent of the specification. A listing of

techni cal proponents, including their organization
desi gnation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS shoul d be subnmitted as
a Criteria Change Request (CCR)
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PART 1 GENERAL

1.1 REFERENCES

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organization, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a RI D outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Al so use the
Ref erence Wzard's Check Reference feature to update
the issue dates.
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Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci ficati on when you choose to reconcile
references in the publish print process.

EE R R R S R I R R I R S R R R R O S R R I R R R R O R R R

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

ASTM | NTERNATI ONAL (ASTM

ASTM D 709 (2001; R 2007) Lami nated Thernosetting
Materi al s

ELECTRONI C | NDUSTRI ES ALLI ANCE (EI A)
El A 480 (1981) Toggl e Switches
| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGQ NEERS (| EEE)

| EEE C57.12. 28 (2005) Standard for Pad-Mounted Equi pnent
- Enclosure Integrity

| EEE C57.12.29 (2005) Pad- Mounted Equi prent - Encl osure
Integrity for Coastal Environnents

| EEE Std 100 (2000) The Authoritative Dictionary of
| EEE St andards Ter s

| NTERNATI ONAL CCDE COUNCI L (I CQ)

| CC A117.1 (2003; R 2004) Standard for Accessible and
Usabl e Buildings and Facilities

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMR)

NENVA 250 (2008) Enclosures for Electrical Equipnment
(1000 Vol ts Maxi mum

NEVA FB 1 (2007) Standard for Fittings, Cast Metal
Boxes, and Conduit Bodies for Conduit,
El ectrical Metallic Tubing, and Cabl e

NEVA KS 1 (2001; R 2006) Enclosed and M scel | aneous
Di stribution Equi pnrent Switches (600 Volts
Maxi mumn

NEVA CS 1 (2008) Standard for Sheet-Steel Cutlet
Boxes, Devi ce Boxes, Covers, and Box
Supports

NEMVA CS 2 (20083) Standard for Nonnetallic Qutlet
Boxes, Device Boxes, Covers and Box
Supports

NEVA PB 1 (2006; Errata 2008) Standard for

Panel boar ds
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NEMA RN 1

NEVA TC 2

NEMA TC 3

NEMA VE 1

NEMA WD 1

NEVA WD 6

NEMA Z535. 1

(2005) Standard for Polyvinyl Chloride
(PVC) Externally Coated Gal vanized Rigid
Steel Conduit and |nternedi ate Metal
Condui t

(2003) Standard for Electrical Polyvinyl
Chl oride (PVC) Tubing and Conduit

(2004) Standard for Polyvinyl Chloride PVC
Fittings for Use Wth R gid PVC Conduit
and Tubi ng

(2002) Standard for Metallic Cable Tray
Syst ens

(1999; R 2005) Standard for GCeneral
Requirements for Wring Devices

(2002; R 2008) Standard for Wring Devices
- Dinensional Requirements

(2006) Standard for Safety Col ors

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)

NFPA 70

(2008; AMD 1 2008) National Electrical
Code - 2008 Edition

UNDERWRI TERS LABORATORI ES (UL)

u 1

UL 1242

UL 489

UL 506

UL 6

uL 797

UL 870

1.2 SUBM TTALS

(2005; Rev thru Jul 2007) Standard for
Fl exi bl e Metal Conduit

(2006; Rev thru Jul 2007) Standard for
El ectrical Internediate Metal Conduit --
St eel

(2002; Rev thru Mar 2009) Standard for
Mol ded- Case Circuit Breakers, Ml ded-Case
Swi tches and Circuit-Breaker Encl osures

(2000; Rev thru May 2006) Standard for
Specialty Transformers

(2007) Standard for Electrical Rigid Mtal
Condui t - St eel

(2007) Standard for Electrical Metallic
Tubing -- Steel

(1995; Rev thru Jul 2003) Standard for
Wreways, Auxiliary Gutters, and
Associated Fittings

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE:

Revi ew Subnmittal Description (SD) definitions
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in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submttals
required for the project. Submittals should be kept
to the minimumrequired for adequate quality control.

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the subnmittal tags nay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO" for Area Ofice; "RO' for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA proj ects.

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Arny projects.

EE R R R I R R R I I O R R R Ok S R R I R I R I O R I O

Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval .][for information only. Wen used, a designation follow ng the
"G' designation identifies the office that will review the submttal for
the CGovernment.] Submit the following in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

SD-01 Preconstruction Submittals
Submit Material, Equipnent, and Fixture Lists for the foll ow ng:

Condui ts, Raceway sand Fittings

Wre and Cabl e

Splices and Connectors

Swi t ches

Recept acl es

Qutlets, Qutlet Boxes, and Pull Boxes
Circuit Breakers

Panel boar ds

Lanps and Lighting Fixtures

Dry-Type Distribution Transfornmners

SD- 03 Product Data
Submit manufacturer's catal og data for the follow ng itens:

Condui ts, Raceway sand Fittings
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Wre and Cabl e

Splices and Connectors

Swi t ches

Recept acl es

Qutlets, CQutlet Boxes, and Pull Boxes
Circuit Breakers

Panel boar ds

Lanps and Lighting Fixtures

Dry-Type Distribution Transformers
Spare Parts

Certification

[Submittal for vertical assenblies will be reviewed by a |licensed
Mechani cal, G vil or Structural Engineer to determ ne that the
entire assenbly will withstand 217 kil oneter/hour 135 nph wi nd

| oadi ng. ]

SD- 06 Test Reports

Continuity Test
Phase- Rotati on Tests
I nsul ati on Resi stance Test

SD- 08 Manufacturer's |nstructions
Submt Manufacturer's |nstructions.

1.3 PREVENTI ON OF CORROSI ON

EE R R R I R R R I I O R R R Ok S R R I R I R I O R I O

NOTE: For all outdoor applications and all indoor
applications in a harsh environment refer to Section
09 96 00 H GH PERFORMANCE COATINGS. High
performance coatings are specified for all outdoor
applications because ultraviolet radiation will
break down nost standard coatings, causing a
phenonena known as chal king, which is the first
stage of the corrosion process. For additiona

i nformati on contact The Coatings Industry Alliance,
specific suppliers such as Keeler and Long and PPG
and NACE International (NACE)

EE R R R I R S I R R I I O R R R R O S R R R R R R I I O R R I

Protect netallic materials against corrosion. Provide equipnent encl osures
with the standard finish by the nanufacturer when used for npst indoor
installations. For harsh indoor environnents (any area subjected to

chemi cal and/or abrasive action), and all outdoor installations, refer to
Section 09 96 00 H GH PERFORMANCE COATINGS. Do not use al um num when in
contact with earth or concrete and, where connected to dissimlar netal,
protect by approved fittings and treatnent. Ferrous nmetals such as, but
not limted to, anchors, bolts, braces, boxes, bodies, clanps, fittings,
guards, nuts, pins, rods, shinms, thinbles, washers, and m scel |l aneous spare
parts not of corrosion-resistant steel shall be hot-dip gal vani zed except
where ot her equival ent protective treatnment is specifically approved in
writing.
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1

1

4 DEFI NI TI ONS

a. Unless otherw se specified or indicated, electrical and
el ectronics terns used in these specifications, and on the
drawi ngs, shall be as defined in | EEE Std 100.

b. The technical sections referred to herein are those specification
sections that describe products, installation procedures, and
equi prent operations and that refer to this section for detail ed
description of submttal types.

[c. Vertical assenbly. A vertical assenbly is a pole, tower or other
such support, nounting hardware, arns, brackets and the | oad.
Load can be a luninaire, siren, |oudspeaker or other device. Al
conmponents of a vertical assenbly will be rated by the
manuf acturer to withstand 217 kil oneter/hour135 nph wi nd | oadi ng. ]

5 GENERAL REQUI REMENTS

Submit Material, Equipnment, and Fixture Lists for the followi ng itens
showi ng manufacturer's style or catal og nunbers, specification and draw ng
reference nunbers, warranty information, and fabrication site.

Subnmit Manufacturer's Instructions including special provisions required to
install equi prment conponents and system packages. Special notices shal
detail inmpedances, hazards and safety precautions.

Submit Certification required to install equipnent conponents and system
packages.

.6 POSTED OPERATI NG | NSTRUCTI ONS

Provide for each system and principal itemof equiprment as specified in the
techni cal sections for use by operation and mai ntenance personnel. The
operating instructions shall include the follow ng:

a. Wring diagranms, control diagrams, and control sequence for each
principal systemand item of equi pnment.

b. Start up, proper adjustnent, operating, |ubrication, and shutdown
procedures.

c. Safety precautions.
d. The procedure in the event of equipnent failure.

e. Oher itens of instruction as reconmended by the manufacturer of
each systemor item of equipnent.

Print or engrave operating instructions and frane under glass or in
approved |l am nated plastic. Post instructions where directed. For
operating instructions exposed to the weather, provide weat her-resistant
materials or weatherproof enclosures. Operating instructions shall not
fade when exposed to sunlight and be secured to prevent easy renoval or
peel i ng.

T MANUFACTURER S NAMEPLATE

Each item of equi pnent shall have a nanepl ate bearing the manufacturer's
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name, address, nodel number, and serial nunber securely affixed in a
conspi cuous pl ace; the nanmeplate of the distributing agent will not be
accept abl e.

1.8 FI ELD FABRI CATED NAMEPLATES

EE R R R I I R R R I I O R R R O R R R I R R I O R I O

NOTE: Use the follow ng paragraph where nanepl ates
are fabricated to identify specific equi pnent
desi gnated on the draw ngs.

EE R R R S I R R I R I R S R R R R O S R R R I R I R R S R R R R R O

ASTM D 709. Provide |am nated plastic nanmepl ates for each equi prent

encl osure, relay, switch, and device; as specified in the technica
sections or as indicated on the drawi ngs. Each naneplate inscription shal
identify the function and, when applicable, the position. Naneplates shal
be nel am ne plastic, 3 nr 0.125 inch thick, white with [black] [__ ]
center core. Surface shall be matte finish. Corners shall be square.
Accurately align lettering and engrave into the core. M ninmum size of
nanepl ates shall be 25 by 65 mr one by 2.5 inches. Lettering shall be a
m ni mum of 6.35 mr 0.25 inch high normal bl ock style.

1.9 WARNI NG SI G\S

Provi de warning signs for the enclosures of electrical equipnent including
subst ati ons, pad-nounted transforners, pad-nounted sw tches, generators,
and swi tchgear having a nomi nal rating exceeding 600 volts.

a. Wen the enclosure integrity of such equipnent is specified to be
in accordance with | EEE C57.12.28 or | EEE C57.12.29, such as for
pad- mount ed transforners[ and pad-nounted SF6 swi tches], provide
sel f-adhesi ve warni ng signs on the outside of the high voltage
conmpartment door(s). Sign shall be a decal and have nomi na
di mensi ons of 178 by 255 nm 7 by 10 inches with the | egend "DANGER
H GH VOLTAGE" printed in two |ines of nomnal 50 mm 2 inch high
letters. The word "DANGER' shall be in white letters on a red
background and the words "H GH VOLTAGE" shall be in black letters
on a white background. Decal shall be Panduit No. PPSO710D72 or
approved equal

[b. Wen such equi pnent is guarded by a fence, nount signs on the
fence. Provide netal signs having nom nal dinensions of 355 by
255 mr 14 by 10 inches with the | egend "DANGER H GH VOLTAGE KEEP
QUT" printed in three lines of nomnal 75 my 3 inch high white
letters on a red and bl ack field.]

PART 2 PRODUCTS

2.1 MATERI ALS
Material s and equi prent to be provided shall be the standard cat al oged
products of manufacturers regularly engaged in the manufacture of the
product s.

2.1.1 Ri gid Steel Conduit
Ri gid steel conduit shall conply with UL 6 and be gal vani zed by the hot-dip

process. Rigid steel conduit shall be polyvinylchloride (PVC) coated in
accordance with NEMA RN 1, where underground and in corrosive areas, or
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nmust be painted with bitumastic.

Fittings for rigid steel conduit shall be threaded.

Gaskets shall be solid. Conduit fittings with blank covers shall have
gaskets, except in clean, dry areas or at the | owest point of a conduit run
where drai nage is required.

Covers shall have captive screws and be accessible after the work has been
conpl et ed.

1.2 El ectrical Metallic Tubing (EM)

EMI shall be in accordance with UL 797 and be zinc coated steel.

Coupl i ngs and connectors shall be zinc-coated, raintight, gland conpression
with insulation throat. Crinp, spring, or setscrew type fittings are not
accept abl e.

. 1.3 Fl exi bl e Metal lic Conduit

Flexible metallic conduit shall conply with UL 1 and be gal vani zed steel.

Fittings for flexible nmetallic conduit shall be specifically designed for
such conduit.

Provide liquidtight flexible nmetallic conduit with a protective jacket of
PVC extruded over a flexible interlocked gal vani zed steel core to protect
Wi ring against noisture, oil, chemcals, and corrosive funes.

Specifically design fittings for liquidtight flexible netallic conduit for
such condui t.

.1.4 I ntermedi ate Metal Conduit
Internediate netal conduit shall conmply with UL 1242 and be gal vani zed.
.1.5 Ri gid Nonnetal li c Conduit

Rigid nonnmetal lic conduit shall conply with NEMA TC 2 and NEVA TC 3 with
wal I thickness not |ess than Schedul e 40.

.1.6 Wreways and Auxiliary Qutters

Wreway and auxiliary gutters shall be a mninunm 100 by 100 mllineter 4-
by 4 inch trade size conformng to UL 870.

1.7 Surface Raceways and Assenblies

Surface nmetal raceways and multi-outlet assenblies shall conformto NFPA 70.
Recept acl es shall conformto NEVA WD 1, Type [5-15R] [5-20R].

.1.8 Cabl e Trays
Provi de | adder type cable trays conformng to NEVA VE 1.
.2 WRE AND CABLE

Conductors installed in conduit shall be copper 600-volt type [ THHN] [ THW]
[ XHHW . Al conductors 3.15 mllineter dianmeter AWG No. 8 and | arger,
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shall be stranded. All conductors smaller than 3.15 mllineter dianeter
AWG No. 8 shall be [stranded] [solid].

Fl exi bl e cabl e shall be Type SO and contain a grounding conductor wth
green insul ation.

Conductors installed in plenuns shall be marked pl enum rat ed.
.3  SPLICES AND CONNECTORS

Make all splices in 3.15 millinmeter dianeter AWG No. 8 and snaller with
approved [insul ated electrical type] [indentor crinp-type connectors and
conpr essi on tool s].

Make all splices in 4.1 mllineter diameter AWG No. 6 and larger with
[indentor crinp-type connectors and conpression tools] [bolted clanp-type
connectors]. Joints shall be wapped with an insulating tape that has an
insulation and tenperature rating equivalent to that of the conductor.

.4  SW TCHES
4.1 Safety Switches

Saf ety switches shall conply with NEVA KS 1, and be the heavy-duty type
with enclosure, voltage, current rating, nunmber of poles, and fusing as
indicated. Switch construction shall be such that, when the switch handl e
in the "ON' position, the cover or door cannot be opened. Cover rel ease
devi ce shall be coinproof and be so constructed that an external too

shal | be used to open the cover. Make provisions to lock the handle in the
"OFF" position, but the switch shall not be capabl e of being |ocked in the
"ON' position.

Provi de switches of the quick-make, quick-break type. Approve term na
| ugs for use with copper conductors.

Saf ety color coding for identification of safety switches shall conformto
NEMA Z535. 1.

4.2 Toggl e Switches

Toggl e switches shall conply with EI A 480, control incandescent, nercury,
and fluorescent lighting fixtures and be of the heavy duty, genera

pur pose, noninterchangeabl e flush-type.

Toggl e switches shall be conmercial grade toggle type, [single]

[doubl e]-pole, [three] [four]-way two-position devices rated 20 anperes at
277 volts, 60 hertz alternating current (ac) only.

Al'l toggle switches shall be products of the same manufacturer.

.5 RECEPTACLES

Recept acl es shall be commrercial grade, 20A, 125 VAC, 2-pole, 3-wire duplex
conform ng to NEVA WD 6, NEMA 5-20R

.6 QUTLETS, QUTLET BOXES, AND PULL BOXES

Qutl et boxes for use with conduit systens shall be in accordance with
NEMA FB 1 and [NEMA OS 1] [NEMA CS 2] and be not less than 40 mllineter
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1-1/2 inches deep. Furnish all pull and junction boxes with screwfastened
covers.

.7 PANELBOARDS

Li ghting and appliance branch circuit panel boards shall be the
circuit-breaker type in accordance with NEVA PB 1. Bolt circuit breakers
to the bus. Plug-in circuit breakers are not acceptable. Buses shall be
copper of the rating indicated, with main lugs or main circuit breaker as
indicated. Provide all panel boards for use on grounded ac systens with a
full-capacity isolated neutral bus and a separate groundi ng bus bonded to
t he panel board encl osure. Panel board encl osures shall be NEVA 250, Type 1
in accordance with NEMA PB 1. Provide enclosure fronts with |atchable

hi nged doors.

. 8 CI RCU T BREAKERS

Circuit-breaker interrupting rating shall be not |ess than those indicated
and in no event |less than [10,000] [20,000] anperes root-mean-square (rns)
symretrical at [208] [240] volts, respectively. Miltipole circuit breakers
shall be the common-trip type with a single handle. Ml ded case circuit
breakers shall be bolt-on type conformng to UL 489.

.9 LAVPS AND LI GHTI NG FI XTURES

Manuf acturers and catal og nunbers shown are indicative of the general type
desired and are not intended to restrict the selection to fixtures of any
particul ar manufacturer. Fixtures with the sane salient features and

equi valent light distribution and brightness characteristics, of equa
finish and quality, are acceptable. Provide |anps of the proper type and
wattage for each fixture.

Bal | asts shall be high power factor and be energy efficient. Ballasts
shall have a Class P termnal protective device for [120] [277]-volt
operation as indicated and be rapid-start fluorescent. Ballasts shall be
"A" sound rated. Fluorescent |anps shall be standard reduced wattage type.

Hi gh intensity discharge (HHD) lighting fixtures shall have prew red
integral ballasts and cast al um num housi ngs conmplete with tenpered gl ass
| enses suitable for installation in danp or wet l|locations. Provide
fixtures and | anps.

.10 DRY- TYPE DI STRI BUTI ON TRANSFORMERS

General purpose dry-type transforners with wi ndings 600 volts or |ess shal
be two-wi nding, 60 hertz, self-cooled in accordance with UL 506. W ndi ngs
shal | have a mninum of two 2-1/2-percent taps above and bel ow noni na
vol t age.

PART 3 EXECUTI ON

3.

1 CONDU TS, RACEWAYS AND FI TTI NGS

Conduit runs between outlet and outlet, between fitting and fitting, or
between outlet and fitting shall not contain nore than the equival ent of
three 90-degree bends, including those bends |ocated i mediately at the
outlet or fitting.

Do not install crushed or deforned conduit. Avoid trapped conduit runs
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where possible. Take care to prevent the | odgnment of foreign material in
the conduit, boxes, fittings, and equi pnent during the course of
construction. C ear any clogged conduit of obstructions or be repl aced.

Conduit and raceway runs concealed in or behind walls, above ceilings, or
exposed on walls and ceilings 1470 nmillineter 5 feet or nore above finished
fl oors and not subject to nechanical damage may be electrical netallic
tubing (EM).

1.1 Ri gid Steel Conduit

Make fi el d-nmade bends and offsets with approved hickey or conduit bending
machine. Conduit el bows |arger than 65 millimeter 2-1/2 inches shall be
| ong radi us.

Provide all conduit stubbed-up through concrete floors for connections to
free-standi ng equi pnent with the exception of notor-control centers,
cubicles, and other such itens of equipnment, with a flush coupling when the
floor slab is of sufficient thickness. Oherw se,provide a floor box set
flush with the finished floor. Conduits installed for future use shall be
termnated with a coupling and plug set flush with the fl oor.

1.2 El ectrical Metallic Tubing (EM)

EMI shal |l be grounded in accordance with NFPA 70, using pressure grounding
connectors especially designed for EMI

.1.3 Fl exi bl e Metal lic Conduit

Use flexible netallic conduit to connect recessed fixtures fromoutl et
boxes in ceilings, transformers, and other approved assenblies.

Bondi ng wires shall be used in flexible conduit as specified in NFPA 70,
for all circuits. Flexible conduit shall not be considered a ground
conduct or.

El ectrical connections to vibration-isolated equi prent shall be made with
flexible metallic conduit.

Liquidtight flexible netallic conduit shall be used in wet and oily
| ocations and to conplete the connection to notor-driven equi pnent.

1.4 I nt er nedi at e Condui t

Make all field-mde bends and offsets with approved hi ckey or conduit
bendi ng machine. Use internediate netal conduit only for indoor
installations.

.1.5 Ri gid Nonnetal Ii c Conduit

Ri gid PVC conduit shall be direct buried.

A green insul ated copper groundi ng conductor shall be in conduit with
conductors and be solidly connected to ground at each end. G ounding wres
shal |l be sized in accordance with NFPA 70.

.1.6 Wreway and Auxiliary Gutter

Strai ght sections and fittings shall be bolted together to provide a rigid,
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mechani cal connection and el ectrical continuity. Dead ends of w reways and
auxiliary gutters shall be closed. Plug all unused conduit openings.

Wreways for overhead distribution and control circuits shall be supported
at maximum|[__ ] [1500] mllimeter [5]-foot intervals.

Auxiliary gutters used to supplenent wiring spaces for equi pnent not
contained in a single enclosure shall contain no switches, overcurrent
devi ces, appliances, or apparatus and be not nore than [ ] [9000]
mllineter [30] feet |ong.

1.7 Surface Raceways and Assenblies

Surface raceways shall be mounted plunmb and level, with the base and cover
secured. Mninmumcircuit run shall be three-wire with one w re desi gnated
as ground.

.1.8 Cabl e Trays

Support cable trays fromceiling hangers, equi pment bays, or floor or wal
supports. Cable trays may be nounted on equi pment racks. Provide support

when the free end extends beyond [ ] [900] mlIlineter [3] feet.

Maxi mum support spacing shall be [ ] [1800] miIlimeter [6] feet. Trays
250 mllineter 10-inches wide or |ess shall be supported by [one] [__ ]
hanger. Trays greater than 250 mllinmeter 10-inches w de shall be
supported by [two] [ ] hangers. Bond cable trays at splices.

.2  WRING

Feeder and branch circuit conductors shall be col or coded as foll ows:

CONDUCTOR COLOR AC

Phase A (]

Phase B [ 1]

Phase C (]

Neut r al [White] [Natural Gray]

Equi pnent Grounds [Geen] [Geen with Yellow Stripe] [Bare]

Conductors up to and including 6.5 mllinmeter dianeter AWG No. 2 shall be
manuf actured with colored insulating materials. Conductors larger than 6.5
mllineter dianmeter AWG No. 2 shall have ends identified with color plastic
tape in outlet, pull, or junction boxes.

Splice in accordance with the NFPA 70. Provide conductor identification
wi thin each enclosure where a tap, splice, or termnation is nmade and at
the equi prent termi nal of each conductor. Term nal and conduct or
identification shall nmatch as indicated.

Were several feeders pass through a comon pul |l box, the feeders shall be

tagged to clearly indicate the electrical characteristics, circuit nunber,
and panel designati on.
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3.

3 SAFETY SW TCHES

Securely fasten switches to the supporting structure or wall, utilizing a
m ni mumof [four] [__ ] 6 mllinmeter 1/4 inch bolts. Do not use sheet
netal screws and snall nachi ne screws for nounting. Do not nobunt switches
in an inaccessible |location or where the passageway to the switch may
becone obstructed. Munting height shall be [ ] [1500] mllinmeter [5]
feet above floor |evel, when possible.

.4  WRI NG DEVI CES

4.1 Wal | Switches and Receptacl es

Install wall sw tches and receptacles so that when device plates are
applied, the plates will be aligned vertically to within[__ 1 [2]
mllineter [1/16] inch.

Ground term nal of each flush-nounted receptacle shall be bonded to the
outl et box with an approved green bondi ng junper when used with dry wall
type construction.

.4.2 Devi ce Pl ates

Device plates for switches that are not within sight of the |oads
controll ed shall be suitably engraved with a description of the | oads.

Devi ce plates and receptacle cover plates for receptacl es other than
125-volt, single-phase, duplex, convenience outlets shall be suitably

mar ked, showing the circuit nunber, voltage, frequency, phasing, and
anperage available at the receptacle. Required nmarking shall consist of a
sel f-adhesi ve | abel having [ ] [6] mlIlineter [1/4] inch enbossed
letters.

Devi ce plates for convenience outlets shall be simlarly marked indicating
the supply panel and circuit nunber.

.5 BOXES AND FI TTI NGS

Furni sh and install pull boxes where necessary in the conduit systemto
facilitate conductor installation. Conduit runs longer than [ ] [30]
neter [100] feet or with nore than three right-angle bends shall have a
pul I box installed at a convenient internediate | ocation.

Securely nount boxes and enclosures to the building structure with
supporting facilities independent of the conduit entering or |eaving the
boxes.

Mounti ng hei ght of wall-nmounted outlet and switch boxes, neasured between
the bottom of the box and the finished floor, shall be in accordance with
| CC A117.1 and as foll ows:

LOCATI ON MOUNTI NG HEI GHT
Receptacles in offices 450 m|lineter 18 inches
Receptacles in corridors 450 mllineter 18 inches
Receptacles in shops & | aboratories 1200 millineter 48 inches
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LOCATI ON MOUNTI NG HEI GHT
Receptacles in rest roons 1200 millineter 48 inches

Swi tches for |ight control 1200 millineter 48 inches
3.6 LAMPS AND LI GHTI NG FI XTURES

Install new | anps of the proper type and wattage in each fixture. Securely
fasten fixtures and supports to structural nmenbers and install parallel and
per pendi cul ar to nmaj or axes of structures.

3.7 PANELBOARDS

Rk Ik kb I IR R R I kO e S R R ARk Rk R Rk O ok O O kR SRR I b R R R o

NOTE: Ability to renpve access covers is required
for maintenance activities. In addition, access nay
be required to inspect this device while circuits
are energized (for exanple, using infrared inaging).
M ni mum di stances to energized circuits is specified
in OSHA Standards Part 1910.333 (Electrical -
Safety-Rel ated work practices). OSHA Standards are
avai l abl e on the internet.

EE R R R S R I R I R R R R R R R R S I R R I R I R R R S R R R R

Securely nount panel boards so that the top operating handl e does not exceed
[ ] [1800] mllinmeter [72]-inches above the finished floor. Do not
nount equi pment within 914 mllinmeter 36 inches of the front of the panel.
Directory card information shall be conplete and | egible.

3.8 DRY- TYPE DI STRI BUTI ON TRANSFORMERS
Connect dry-type transforners with flexible metallic conduit.

[ Mount all dry-type transforners on vibration isolators in accordance with
Section 23 05 48 VI BRATI ON AND SEI SM C CONTROLS FOR HVAC PI PI NG AND
EQUI PIVENT. ]

3.9 | DENTI FI CATI ON PLATES AND WARNI NGS

Furnish and install identification plates for |ighting and power

panel boards, motor control centers, all line voltage heating and
ventilating control panels, fire detector and sprinkler alarns, door bells,
pilot lights, disconnect sw tches, manual starting sw tches, and magnetic
starters. Process control devices and pilot |lights shall have
identification plates.

Furnish identification plates for all line voltage enclosed circuit
breakers, identifying the equi prent served, voltage, phase(s) and power
source. Circuits 480 volts and above shall have conspi cuously | ocated
war ni ng signs in accordance with OSHA requirenents.

3.10  PAI NTI NG
Exposed conduit, supports, fittings, cabinets, pull boxes, and racks shal

be thoroughly cleaned and painted as specified in Section 09 90 00 PAINTS
AND COATI NGS or Section 09 96 00 H GH PERFORVANCE COATI NGS
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3.

11 FI ELD TESTI NG
Submit Test Reports in accordance with referenced standards in this section.

After conpletion of the installation and splicing, and prior to energizing
the conductors, perform wre and cable continuity and insulation tests as
herein specified before the conductors are energized.

Contractor shall provide all necessary test equi pnent, |abor, and personne
to performthe tests, as herein specified.

I solate conpletely all wire and cable fromall extraneous electrica
connections at cable terminations and joints. Substation and sw tchboard
f eeder breakers, disconnects in conbination notor starters, circuit
breakers in panel boards, and other disconnecting devices shall be used to
isolate the circuits under test.

Perform I nsul ati on- Resi stance Test on each field-installed conductor with
respect to ground and adjacent conductors. Applied potential shall be 500
volts dc for 300 volt rated cable and 1000 volts dc for 600 volt rated
cable. Take readings after 1 minute and until the reading is constant for
15 seconds. M nimum i nsul ati on-resi stance val ues shall not be | ess than 25
Megohns for 300 volt rated cable and 100 Megohns for 600 volt rated cabl e.
For circuits with conductor sizes 8AWG and smal |l er insulation resistance
testing is not required.

Perform Continuity Test to insure correct cable connection (i.e correct
phase conductor, grounded conductor, and groundi ng conductor wiring) end-to
end. Any damages to existing or new electrical equipnent resulting from
contractor ms-wiring will be repaired and re-verified at contractor's
expense. All repairs shall be approved by the CO prior to acceptance of
the repair.

Conduct Phase-Rotation Tests on all three-phase circuits using a
phase-rotation indicating instrument. Perform phase rotation of electrica
connections to connected equi pnent cl ockwi se, facing the source.

Fi nal acceptance will depend upon the successful performance of wire and
cabl e under test. Do not energize any conductor until the final test
reports are reviewed and approved by the CO

-- End of Section --

SECTION 26 05 00.00 40 Page 17



