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

Adhere to UFC 1-300-02 Unified Facilities Guide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenments by
addi ng, deleting, or revising text. For bracketed
itens, choose applicable iten(s) or insert
appropriate informtion.

Renove information and requirements not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)
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PART 1 GENERAL

1.1 REFERENCES

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

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 organi zation, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RI D) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
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to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

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

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

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

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI Cl12.1 (2014; Errata 2016) Electric Meters - Code
for Electricity Metering

AMERI CAN SOCI ETY OF ClVIL ENG NEERS ((ASCE)
ASCE 7-16 (2017; Errata 2018; Supp 1 2018) M ni mum
Desi gn Loads and Associated Criteria for
Bui | di ngs and Ot her Structures
ASTM | NTERNATI ONAL (ASTM

ASTM D709 (2017) Standard Specification for
Lam nated Thernosetting Materials

ELECTRONI C | NDUSTRI ES ALLI ANCE ( El A)
El A 480 (1981) Toggle Switches
I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)
| EEE C2 (2023) National Electrical Safety Code

| EEE C57.12. 28 (2014) Standard for Pad- Mounted Equi prent
- Enclosure Integrity

| EEE C57.12. 29 (2014) Standard for Pad- Mounted Equi prent
- Enclosure Integrity for Coastal
Envi ronnent s

| EEE Stds Dictionary (2009) | EEE Standards Dictionary: d ossary
of Terms & Definitions

| NTERNATI ONAL CODE COUNCI L (1 CC)

| CO ANSI A117.1 (2009) Accessi bl e and Usabl e Buil di ngs and
Facilities

| NTERNATI ONAL ELECTRI CAL TESTI NG ASSOCI ATI ON ( NETA)
NETA ATS (2021) Standard for Acceptance Testing

Specifications for Electrical Power
Equi pnrent and Systens
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ANSI

ANSI

ANSI

ANSI

ANSI / NEMA CS 1

ANSI / NEMA CS 2

NENVA

NENVA

NENVA

NENVA

NENVA

NENVA

NENVA

NENVA

NENVA

NENVA

NENVA

NENVA

NENVA

NENVA

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMVA)

ci2.7

C80.1

C80. 3

Z535.1

250

AB 3

FB 1

FU 1

ICS 1

ICS 6

KS 1

PB 1

RN 1

ST 20

TC 2

TC 3

VE 1

(2022) Requirements for Watthour Meter
Socket s

(2020) Anerican National Standard for
Electrical Rigid Steel Conduit (ERSC)

(2020) Anmerican National Standard for
El ectrical Metallic Tubing (EM)

(2017) Safety Colors

(2013; R 2020) Sheet-Steel CQutlet Boxes,
Devi ce Boxes, Covers, and Box Supports

(2013; R 2020) Nonnetallic Qutlet Boxes,
Devi ce Boxes, Covers, and Box Supports

(2020) Encl osures for Electrical Equi prent
(1000 Vol ts Maxi mum

(2013) Mol ded Case Circuit Breakers and
Their Application

(2014) Standard for Fittings, Cast Metal
Boxes, and Conduit Bodies for Conduit,
El ectrical Metallic Tubing, and Cable
(2012) Low Voltage Cartridge Fuses

(2022) Standard for Industrial Control and
Systenms: Ceneral Requirenents

(1993; R 2016) Industrial Control and
Systens: Encl osures

(2013) Encl osed and M scel | aneous

Di stribution Equi pnent Switches (600 V

Maxi mum

(2011) Panel boards

(2005; R 2013) Pol yvinyl-Chloride (PVQ
External ly Coated Gal vani zed Rigid Steel
Conduit and Internediate Metal Conduit

(2014) Dry-Type Transfornmers for GCeneral
Appl i cations

(2020) Standard for Electrical Polyvinyl
Chl ori de (PVC) Conduit

(2021) Polyvinyl Chloride (PVC) Fittings
for Use Wth Rigid PVC Conduit and Tubi ng

(2017) Metal Cable Tray Systens

(1999; R 2020) Standard for General Col or
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Requi renents for Wring Devices

NEVA WD 6 (2021) Wring Devices Di mensions
Speci fications

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

NFPA 70 (2023; ERTA 4 2023) National Electrical
Code
NFPA 70E (2024) Standard for Electrical Safety in

t he Workpl ace
TELECOVMUNI CATI ONS | NDUSTRY ASSOCI ATI ON (Tl A)

TI A- 222 (2018H;, Add 1 2019) Structural Standard
for Antenna Supporting Structures and
Ant ennas and Small Wnd Turbi ne Support
Structures

UNDERWRI TERS LABORATORI ES (UL)

uL 1 (2005; Reprint Jan 2022) UL Standard for
Safety Flexible Metal Conduit

uL 4 (2004; Reprint Mar 2021) UL Standard for
Safety Arnored Cable

UL 5 (2016; Reprint Jul 2022) UL Standard for
Safety Surface Metal Raceways and Fittings

UL 5A (2015; Reprint Aug 2020) Nonnetallic
Surface Raceways and Fittings

UL 6 (2022) UL Standard for Safety Electrical
Rigid Metal Conduit- Steel

UL 20 (2018; Reprint May 2023) UL Standard for
Saf ety General -Use Snap Switches

UL 44 (2018; Reprint May 2021) UL Standard for
Saf ety Thernoset-Insulated Wres and Cabl es

UL 50 (2015) UL Standard for Safety Encl osures
for Electrical Equipmnent,
Non- Envi ronment al Consi der ati ons

UL 67 (2018; Reprint Aug 2023) UL Standard for
Saf ety Panel boar ds

UL 83 (2017; Reprint Mar 2020) UL Standard for
Saf ety Thernopl astic-1nsul ated Wres and
Cabl es

UL 198M (2018; Reprint May 2023) UL Standard for

M ne- Duty Fuses

UL 360 (2013; Reprint Apr 2023) UL Standard for
Saf ety Liquid-Tight Flexible Metal Conduit
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UL

uL

UL

UL

uL

UL

uL

UL

uL

UL

uL

UL

uL

uL

UL

uL

UL

uL

486A- 486B

486C

489

498

506

514A

514B

514C

651

797

817

869A

870

943

1242

1283

1449

1561

(2018; Reprint Jul 2023) UL Standard for
Safety Wre Connectors

(2018; Reprint May 2021) UL Standard for
Safety Splicing Wre Connectors

(2016; Rev 2019) UL Standard for Safety
Mol ded- Case Circuit Breakers, Ml ded-Case
Swi tches and Circuit-Breaker Encl osures

(2017; Reprint May 2023) UL Standard for
Safety Attachnment Plugs and Receptacl es

(2017; Reprint Jan 2022) UL Standard for
Safety Specialty Transforners

(2013; Reprint Jun 2022) UL Standard for
Safety Metallic Qutlet Boxes

(2012; Reprint May 2020) Conduit, Tubing
and Cable Fittings

(2014; Reprint Feb 2020) UL Standard for
Safety Nonnetallic Qutlet Boxes,
Fl ush- Devi ce Boxes, and Covers

(2011; Reprint May 2022) UL Standard for
Saf ety Schedul e 40, 80, Type EB and A
Ri gid PVC Conduit and Fittings

(2007; Reprint Apr 2023) UL Standard for
Safety Electrical Metallic Tubing -- Steel

(2015; Reprint May 2023) UL Standard for
Safety Cord Sets and Power- Supply Cords

(2006; Reprint Jun 2020) Reference
Standard for Service Equi prent

(2016; Reprint Mar 2019) UL Standard for
Safety Wreways, Auxiliary Qutters, and
Associ ated Fittings

(2016; Reprint Sep 2023) UL Standard for
Safety Ground-Fault Circuit-Interrupters

(2006; Reprint Apr 2022) UL Standard for
Safety Electrical Internediate Metal
Conduit -- Steel

(2017) UL Standard for Safety
El ectromagnetic Interference Filters

(2021; Reprint Dec 2022) UL Standard for
Saf ety Surge Protective Devices

(2011; Reprint Aug 2023) Dry-Type GCeneral
Pur pose and Power Transforners
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UL 1569 (2018) UL Standard for Safety Metal -d ad

Cabl es

UL 4248-1 (2022) UL Standard for Safety Fusehol ders

- Part 1. General Requirenents

UL 4248-12 (2018; Reprint Feb 2022) UL Standard for

1.2

11.3

Saf ety Fusehol ders - Part 12: Cass R
DEFI NI TI ONS

Unl ess ot herwi se specified or indicated, electrical and electronics
terns used in these specifications, and on the draw ngs, are as
defined in | EEE Stds Dictionary.

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

Vertical assenmbly: A vertical assenbly is a pole, tower or other such
support, nounting hardware, armnms, brackets and the | oad. Load can be
a lumnaire, siren, |oudspeaker or other device. Al conponents of a
vertical assenbly will be rated by the manufacturer to w thstand
[217][ ] kil ometer/hour [150]] ] mph wind loading in
accordance with [ASCE 7-16][ Tl A-222].

SUBM TTALS

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

NOTE: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng submtta

items in the text, to reflect only the submttals
required for the project. The Guide Specification
technical editors have classified those itens that
requi re Governnent approval, due to their conplexity
or criticality, with a "G" Cenerally, other
submttal items can be reviewed by the Contractor's
Quality Control System Only add a “G’ to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arnmy projects using the

Resi dent Managenent System (RVS) are: "AE" for
Architect-Engineer; "DO'" for District Ofice

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

The "S" classification indicates submttals

requi red as proof of conpliance for sustainability
@Quiding Principles Validation or Third Party

SECTION 26 05 00.00 40 Page 9



Certification and as described in Section 01 33 00
SUBM TTAL PROCEDURES.

Choose the first bracketed itemfor Navy, Air Force

and NASA projects, or choose the second bracketed
itemfor Army projects.

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

Covernment approval is required for submittals with a "G or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Governnment.] Subnit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Marking Strips; G
SD- 03 Product Data
Condui ts and Raceways; G, [__ 1]
Wre and Cable; ¢, [__ 1]
Splices and Connectors; C, [__ 1]
Switches; G, [ 1]
Receptacles; G, [ 1]
Qutl et Boxes, Pull Boxes and Junction Boxes; C[, [ 1]
Circuit Breakers; G, [__ 1]
Panel boards; C[, [__ 1]
Dry-Type Distribution Transformers; G, [ 1]
Device Plates; G, [__ 1]
SD- 06 Test Reports
Continuity Test; C[, [__ 1]
Phase- Rotation Tests; G, [__ 1]

I nsul ation Resistance Test; C[, [ 1]

600-Volt Wring Test; G, [ 1]

Transformer Tests; G, [ 1]
Ground- Fault Receptacle Test; C, [ 1]
I nsul ati on-Resi stance Test; C[, [ 1]

SD- 08 Manufacturer's |Instructions
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1

1

Manuf acturer’'s I nstructions
4 QUALI TY CONTROL

4.1 Regul at ory Requi renents

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

NOTE: Include IEEEE C2 if directing utility work or
provi di ng overhead |lines on prenises that woul d
reference tables in |EEE C2 for distance above
ground, distance from buildings and structures,
cabl e tension cal cul ations, etc

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

In each of the publications referred to herein, consider the advisory
provi sions to be mandatory, as though the word, "shall" had been
substituted for "shoul d' wherever it appears. Interpret references in
t hese publications to the "authority having jurisdiction," or words of
simlar meaning, to nmean the Contracting Oficer. Ensure equipment,
materials, installation, and workmanship are in accordance with the
mandat ory and advi sory provisions of NFPA 70, [IEEE C2] unless nore
stringent requirenents are specified or indicated.

.4.2 St andard Products

Provide material s and equi pment that are products of manufacturers

regul arly engaged in the production of such products which are of equa

mat eri al, design and workmanshi p. Provide products which have been in
sati sfactory commercial or industrial use for 2 years prior to bid
opening. Ensure the 2-year period includes applications of equi pnent and
materials under simlar circunstances and of sinilar size. Ensure the
product has been on sale on the comrercial market through advertisenents,
manuf acturers' catal ogs, or brochures during the 2-year period. Were two
or nore items of the sane class of equiprment are required, these itens
nust be products of a single manufacturer

PART 2 PRODUCTS

2.

1 EQUI PVENT

Provi de the standard catal oged naterials and equi pnent of nmanufacturers
regul arly engaged in the manufacture of the products. For material

equi prent, and fixture lists submittals, show manufacturer's style or
cat al og nunbers, specification and drawi ng reference nunbers, warranty
i nformati on, and fabrication site.

Provide factory-applied finish on electrical equipnment in accordance with
the foll ow ng:

a. NENMA 250 corrosion-resistance test and the additional requirements as
speci fied herein

b. Interior and exterior steel surfaces of equipnent encl osures:
t horoughly cl eaned foll owed by a rust-inhibitive phosphatizing or
equi val ent treatment prior to painting.

c. Exterior surfaces: free fromholes, seanms, dents, weld marks, | oose
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scal e or other inperfections.

d. Interior surfaces: receive not |ess than one coat of
corrosion-resisting paint in accordance with the manufacturer's
standard practice.

e. Exterior surfaces: prined, filled where necessary, and given not |ess
than two coats baked enanel with senigloss finish.

f. Equi prent |ocated indoors: ANSI Light Gay,[ and equi pnrent | ocated
outdoors: ANSI[ Light Gay][ Dark Gay]].

g. Provide nanufacturer's coatings for touch-up work and as specified in
par agraph FlI ELD APPLI ED MOUNTI NG

.11 Condui ts and Raceways

.1.1.1 Ri gid Steel Conduit

Provi de hot di pped gal vanized rigid steel conduit conplying with NEVA RN 1,
ANSI C80.1, UL 6 and UL 5 as applicable. Except where installed
underground, or in corrosive areas, provide polyvinylchloride (PVC), or

protect from corrosion by painting with bitunmastic coating or w apping
with corrosion inhibiting tape.

Use threaded fittings for rigid steel conduit.
Use solid gaskets. Ensure conduit fittings with blank covers have
gaskets, except in clean, dry areas or at the | owest point of a conduit

run where drainage is required.

Provi de covers with captive screws and are accessible after the work has
been conpl et ed.

.1.1.2 El ectrical Metallic Tubing (EM)

Ensure EMI is in accordance with UL 797, UL 5, and ANSI C80.3 and is zinc
coated steel. Provide zinc-coated couplings and connectors that are
raintight, [gland Jconpression type with insulated throat. Crinp, spring,
or setscrew type fittings are not acceptable.

.1.1.3 Fl exi bl e Metal lic Conduit

Ensure flexible metallic conduit is galvani zed steel and conplies with UL 1
and UL 360.

Ensure fittings for flexible metallic conduit are 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 nmoisture, oil, chemicals, and corrosive fumes.

Ensure fittings for liquidtight flexible netallic conduit are specifically
desi gned for such conduit.

.1.1.4 I nternmedi ate Metal Conduit

Ensure intermediate netal conduit is galvanized steel and conplies with

SECTION 26 05 00.00 40 Page 12



UL 1242, NEMA RN 1, ANSI C80.1, UL 6 and UL 5 as applicable.
2.1.1.5 Ri gid Nonmetal lic Conduit

Ensure rigid nonnetallic conduit conplies with NEMA TC 2, NEVA TC 3, and
UL 651 as applicable with a wall thickness not |ess than Schedul e 40.

2.1.1.6 Surface Metal Raceway

Ensure surface netal raceways and nmulti-outlet assenblies conformto
NFPA 70, and have receptacles conformng to NEMA WD 1, Type [5-15R]
[5-20R].

UL 5, two-piece painted steel, totally encl osed, snap-cover type.|
Provide multiple outlet-type raceway with groundi ng-type receptacle where
i ndi cated. Provide receptacles as specified herein, spaced a m ni mum of
one every [455] [ ] my [18] | ] inches. ][Wre alternate
receptacles on different circuits.]

2.1.1.7 Surface Nonnetal | i c Raceway

UL 5A, nonnetallic totally enclosed, snap-cover type.[ Provide multiple
outlet-type raceway w th groundi ng-type receptacl e where indicated.
Provi de receptacl es as specified herein, spaced a m ni mum of one every
[455] [ ] mr [18] | ] inches.][ Wre alternate receptacles on
different circuits.]

2.1.2 W r eways

Ensure wireways and auxiliary gutters are a nminimmnr 100 by 100 mllineter
4 by 4-inch trade size conformng to UL 870.

UL 870. Material: steel[ epoxy painted][ galvanized] 16 gauge for
hei ghts and depths up to 150 by 150 mr 6 by 6 inches, and 14 gauge for
hei ghts and depths up to 305 by 305 nmr 12 by 12 inches. Provide in
I ength[ indicated][ required for the application] with[ hinged-][ screw]
cover NEMA[ 1][ 3R][ 12] enclosure per NEVA ICS 6

[2.1.3 Cabl e Trays
NEVA VE 1. Provide the foll ow ng:

a. Cable trays: forma wireway system with a nomnal[ [75] [100] [150]
nr [3] [4] [6] inch] depth[ as indicated].

b. Cable trays: constructed of[ alum num[ copper-free alum num|[ stee
t hat has been zinc-coated after fabrication].

c. Cable trays: include splice and end plates, dropouts, and
m scel | aneous har dwar e.

d. Edges, fittings, and hardware: finished free fromburrs and sharp
edges.

e. Fittings: ensure not |less than |oad-carrying ability of straight tray
sections and have manufacturer's m ni num standard radi us.

[ f. Radius of bends: [ [305] [610] [915] mm [12] [24] [36] inches.][ as
i ndi cat ed. ]
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NOTE: Basket cable tray is a fabricated structure

consisting of wire mesh bottom and side rails.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Provi de basket-type cable trays [ size as indicated][ of nom nal[ 50,][
100,][ 150,][ 200,][ 300,][ 450,]1[ and][ 600] mm{ 2,1[ 4,1[ 6,1[ 8,11

12,][ 18,]1[ and][ 24] inch width and [ 25,][ 50,][ and][ 100] mm[ 1,]]
2,1 and][ 4] inch depth] with maxi mum w re nmesh spaci ng of 50 by 100 mr 2
by 4 inch.

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

NOTE: Trough or ventilated cable tray is a
fabricated structure consisting of integral or
separate longitudinal rails and a bottom having
openi ngs sufficient for the passage of air and
utilizing 75 percent or |less of the plan area of the
surface to support cabl es.

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

[ Provide trough-type cable trays [ size as indicated.][ of nom nal [150]
[305] [455] [610] [760] [915] mr [6] [12] [18] [24] [30] [36] inch width.]]

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

NOTE: Ladder cable tray is a fabricated structure
consi sting of two |ongitudinal side rails connected

by i ndividual transverse nmenbers (rungs).
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

[ Provide | adder-type cable trays [ size as indicated][ of nominal [150]
[305] [455] [610] [760] [915] mmw [6] [212] [18] [24] [30] [36] inch wi dth]
wi t h maxi mum rung spaci ng of [150] [225] [305] [455] mr [6] [9] [12] [18]
i nches. ]

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

NOTE: Channel cable tray is a fabricated structure
consi sting of a one-piece ventil ated-bottom or
sol i d- bott om channel section, not exceeding 152 nmr 6

inches in wdth.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

Provi de channel -type cable trays [ size as indicated.][ of nominal [75]
[100] [150] mx [3] [4] [6] inch width]. Provide trays wth one-piece
construction having slots spaced not nmore than 115 nm 4 1/2 inches on
centers.]

—

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

NOTE: Solid bottomor non-ventilated cable tray is
a fabricated structure consisting of a bottom
wi t hout ventilation openings within integral or

separate longitudinal side rails.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

[ Provide solid bottomtype cable trays [ size as indicated][ of nom na
[ 150] [305] [455] [610] [760] [915] nm [6][12][18][24][30][36] inch
width]. [Provide solid covers.][Do not provide solid covers.]

][Provide cantilever [ size as indicated][ of nomnal [75] [100] [150] nm
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[3] [4] [6] inch width]. Provide trays with one-piece construction having
slots spaced not nore than 115 mrm 4 1/2 inches on centers.]

12.1. 4 Qutl et Boxes, Pull Boxes and Juncti on Boxes

Ensure outlet boxes for use with conduit systenms are in accordance with
NEMA FB 1 UL 514A, UL 514B, UL 514C and [ANSI/NEMA OS 1] [ANSI/NENVA CS 2]
and are not less than 40 millineter 1-1/2 inches deep. Furnish all pul
and junction boxes with screwfastened covers.

2.1.5 Panel boar ds

Provi de panel boards in accordance with NEVA PB 1, UL 67, and UL 50.
Ensure panel boards for use as service equi pment are al so in accordance
with UL 869A. Ensure panel boards have current rating, nunber of phases,
and number of wires as indicated or specified herein. Ensure panel boards
are rated for [240-volt (maximum), single-phase] [120/208-volt,

t hr ee- phase] [277/480-volt, three-phase], 60-hertz. Ensure each

panel board, as a conplete unit, has a short-circuit current rating equa
to or greater than the integrated equiprment rating indicated, but in no
case |l ess than 10,000 anperes symetri cal

Provi de panel boards with bolt-on circuit breakers only. Use of plug-in
style breaker is not permtted. Ensure panel boards are desi gned such that
i ndi vidual breakers can be renpved w thout disturbing adjacent units or

wi t hout | oosening or renmoving suppl emental insulation supplied as neans of
obtaining required clearance. Provide main lugs or main circuit breakers
nmount ed[ "above"][ or][ "below'] branch breakers with current ratings as

i ndi cated. Use of sub-feed breakers is not acceptable unless specifically
i ndi cated otherwi se. \Where "space only" is indicated, nmake provisions for
future installation of breakers.

Submit detail draw ngs and manufacturer's standard product data for

panel boards. Detail draw ngs consist of fabrication and assenbly draw ngs
for all parts of the work in sufficient detail to verify conformty with
all requirements. Ensure draw ngs for panel boards indicate details of bus
| ayout, overall physical features, dinensions, ratings, service

requi renents, and wei ghts of equi pnent.

Provide[[tinned] copper][alum nunm buses of the rating indicated, with
main lugs or main circuit breaker. Provide all panel boards for use on
grounded ac systens with a separate grounding bus in accordance with UL 67
bonded to the panel board encl osure. [Ensure grounding bus is a solid bus
bar of rectangul ar cross section equipped with binding screws for the
connection of equi pment grounding conductors. ]J[Iln addition to equi pnent
groundi ng bus, provide second "isol ated" ground bus, where indicated.

] Provi de three-phase, four-wire and single-phase, three-w re panel boards
with an isolated full-capacity bus providing spaces for single-pole
circuit breaker switches and spaces indicated as spare.

Provi de bus bar connections to the branch circuit breakers that are the
"distributed phase" or "phase sequence" type. Ensure single-phase,

t hree-wi re panel board busing is such that when any two adj acent

si ngl e-pol e breakers are connected to opposite phases, two-pole breakers
can be installed in any location. Ensure that three-phase, four-wre
panel board busing is such that when any three adjacent single-pole
breakers are individually connected to each of the three different phases,
two- or three-pole breakers can be installed at any location. Ensure
current-carrying parts of the bus assenbly are pl ated.
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Support bus bars on bases i ndependent of circuit breakers. Design nain
buses and back pans so that breakers may be changed wi t hout nachi ni ng,
drilling, or tapping.

.1.5.1 Circuit Breakers

Provide circuit breakers that conformto UL 489 and NEVMA AB 3 [and as
specified in Section 26 05 71.00 40 LOW VOLTAGE OVERCORRECT PROTECTI VE
DEVICES |with frame a trip ratings as indicated.

Provi de bolt-on type, nol ded-case, manually operated, trip-free circuit
breakers, with inverse-tinme thernal -overl oad protection and i nstantaneous
magnetic short-circuit protection. Conpletely enclose circuit breakers in
a nol ded case, with a factory-sealed, calibrated sensing elenment to
prevent tanpering. Plug-in type, tandem and half-size circuit breakers
are not permtted.

Provi de inverse-tine-delay thernal -overload protection and instantaneous
magnetic short-circuit protection. Provide an instantaneous

[thermal -magnetic][el ectronic][solid-state] tripping element that is
adj ust abl e and accessible fromthe front of the breaker on frane sizes

[ arger than [100][250]] ] anpere.[ Provide circuit breakers with
frame sizes [100][250] [ ] anpere and larger with
[electronic][solid-state] trip units equipped with adjustable |ong-tine[,]
[short-tinme][and][ground-fault] settings in addition to instantaneous.]

Provide sufficient interrupting capacity of the panel and lighting branch
circuit breakers to successfully interrupt the maxi num short-circuit
current inposed on the circuit at the breaker termnals. Provide circuit
breaker interrupting capacities with a ninimum of 10,000 A and that
conformto NEMA AB 3. Series rating of circuit breakers or overcurrent
protective devices to achieve indicated interrupt rating is [not
]permtted.

Provide the common-trip-type multipole circuit breakers having a single
operating handle and a two-position on/off indication. Provide circuit
breakers with tenperature conpensation for operation in an anbient
tenmperature of 40 degrees C 104 degrees F. Provide circuit breakers that
have root nean square (rmnms) symetrical interrupting ratings sufficient to
protect the circuit being supplied. Interrupting ratings may have

sel ective-type tripping (tine delay, magnetic, thermal, or ground fault).

Provi de a phenolic-conposition breaker body capabl e of having such
accessori es as handl e- extensi on, handl e-1 ocki ng, and padl ocki ng devi ces
attached where required to meet |ock-out/tag-out requirenments of NFPA 70E
.1.6 Dry-Type Distribution Transforners

.1.6.1 CGeneral Requirenents

Ensure that general purpose dry-type transformers with w ndings 600 volts
or less are two-w nding, 60 hertz, and self-cooled in accordance wth

UL 506 and UL 1561. Ensure wi ndi ngs have a m ni mum of two 2-1/2-percent
taps above and bel ow nomi nal voltage.

Provide transformers in NEMA] 1][ 3R] ] encl osure.

Transformer insulation system
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a. 220 degrees Cinsulation systemfor transforners 15 kVA and greater
with tenperature rise not exceeding[ 150][ 115][ 80] degrees C under
full-rated | oad i n maxi mum anbi ent of 40 degrees C.

b. 180 degrees Cinsulation for transforners rated 10 kVA and less, with
tenperature rise not exceeding[ 150][ 115][ 80] degrees C under
full-rated | oad i n maxi nrum anbi ent of 40 degrees C.

2.1.6.2 Transformer Factory Tests

Submittal: include routine NEMA ST 20 transforner test results on each

transformer and al so provide the results of NEMA "design" and "prototype"

tests that were made on transforners electrically and nmechanical ly equa
to those specified.

2.2 MATERI ALS

2.2.1 Wre And Cabl e

Provide wires and cabl es in accordance applicable requirenents of NFPA 70

and UL for type of insulation, jacket, and conductor specified or

i ndicated. Do not use wires and cabl es manufactured nore than 12 nont hs

prior to date of delivery to site

Provi de m ni mum conductor size in accordance with the foll ow ng:

a. Branch circuits: No. 12 AWG

b. Cass 1 renpte-control and signal circuits: No. 14 AWG

c. Class 2 |lowenergy, renpte-control and signal circuits: No. 16 AWG

d. dass 3 lowenergy, renmote-control, alarmand signal circuits: No. 22
AWG,

Ensure connectors used in wire systens conply with UL 486A-486B and UL 486C
as applicabl e.

Ensure conductors installed in plenuns are marked pl enumrated.

2.2.1.1 I nsul ation
Unl ess specified or indicated otherw se or required by NFPA 70, provide
power and lighting wires rated for 600-volts,[ Type THW THHN conf orm ng
to UL 83][ or][ Type[ XHHW][ or][ RHW conform ng to UL 44], except that
grounding wire may be type TWconformng to UL 83; renote-control and
signal circuits: Type TWor TF, conforming to UL 83. \Were lighting
fixtures require 90-degree Centigrade (C) conductors, provide only
conductors with 90-degree C insulation or better

[2.2.1.2 Wre and Cable for 400 Hertz (Hz) Circuits
I nsul at ed copper conductors.

1[2.2.1.3 Met al - ad Cabl e

UL 1569; NFPA 70, Type MC cabl e.
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1[2.2.1.4 Arnored Cable
UL 4; NFPA 70, Type AC cable.
1[2.2.1.5 M neral - I nsul at ed, Met al - Sheat hed Cabl e

UL listed; NFPA 70, Type M cable. Do not use sheathi ng containing
asbestos fibers.

1[2.2.1.6 Cable Tray Cable or Power Linited Tray Cable
UL listed; type TC or PLTC

1[2.2.1.7 Cord Sets and Power-Supply Cords
UL 817.

12.2.2 Devi ce Pl ates
Provi de the foll ow ng:

a. UL listed, one-piece device plates for outlets to suit the devices
i nstall ed.

b. For nmetal outlet boxes, plates on unfinished walls: zinc-coated sheet
steel or cast netal having round or bevel ed edges.

c. For nonmetallic boxes and fittings, other suitable plates may be
provi ded.

[ d. Plates on finished walls: nylon or Iexan, mninmun 0.792 mr 0.03 inch
wal I thickness and sane color as receptacle or toggle switch with
whi ch they are nounted

][e. Plates on finished walls: satin finish stainless steel or
brushed-finish alum num mninmumr 0.792 mr 0.03 inch thick

] f. Screws: machine-type with countersunk heads in color to natch finish
of plate.

g. Sectional type device plates are not be permtted.

h. Plates installed in wet |ocations: gasketed and UL listed for "wet
| ocations."

[ i. Device plates in areas normally accessible to prisoners: brown or
ivory finish nylon-device plates rated for high abuse. Test device
plates for conpliance with UL 514A and UL 514C for physical strength.
Attach device plates with spanner head bolts.

12.2.3 Swi t ches

2.2.3.1 Safety Switches
Ensure safety switches conply with NEMA KS 1, and are the heavy-duty type
wi th enclosure, voltage, current rating, nunber of poles, and fusing as
i ndi cated on the drawi ngs. Ensure fused switch fuse holders conply with

UL 4248-1. Ensure switch construction is such that, when the swtch
handle in the "ON' position, the cover or door cannot be opened. Cover
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rel ease device is coinproof and so constructed that an external tool is
used to open the cover. Make provisions to |ock the handle in the "OFF"
position. Ensure the switch is not capable of being | ocked in the "ON'
posi tion.

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

Ensure safety color coding for identification of safety swi tches conforns
to ANSI Zz535. 1.

2.2.3.2 Toggl e Swi tches

Ensure toggle switches conply with EI A 480, NEVA WD 1, and UL 20 control
Light Emtting D ode (LED), and fluorescent lighting fixtures and are the
heavy duty, general purpose, noninterchangeabl e flush-type.

Provi de conmerci al grade toggle switches, [single] [double]-pole, [three]
[four]-way two-position devices rated 20 anperes at 120/277 volts, 60
hertz alternating current (ac) only.

Ensure all toggle switches are products of the sane nanufacturer
2.2.4 Fuses

NEVA FU 1. Provide conplete set of fuses for each fusible[ switch]]
panel ][ and control center]. Coordinate tine-current characteristics
curves of fuses serving notors or connected in series with circuit
breakers[ or other circuit protective devices] for proper operation
Submit coordination data for approval. Provide fuses with a voltage
rating not less than circuit voltage.

2.2.4.1 Fusehol ders
Provide in accordance with UL 4248-1.
2.2.4.2 Cartridge, Current Limting Type (COass R

UL 198N, Cdass[ RK-1][ RK-5][ time-delay type]. Provide only dass R
associ ated fusehol ders in accordance with UL 4248-12.

2.2.4.3 Cartridge Fuses, Hi gh-Interrupting Capacity, Current Linmting Type
(A asses J, L, and CO

UL 198N, Cass J for zero to 600 anperes, Class L for 601 to 6,000
anperes, and Class CC for zero to 30 anperes.

2.2.4.4 Cartridge Fuses, Current Limting Type (Class T)

UL 198N, Class T for zero to 1,200 anperes, 300 volts; and zero to 800
anperes, 600 volts.

2.2.5 Recept acl es

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

NOTE: 1. Designer will select the proper grade for
the application. Hard use receptacles (called heavy
duty receptacles by sone nmanufacturers)are suitable
for normal use and heavy use. Use hospital grade
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receptacles only for those applications that exceed
capabilities of hard use. Residential-grade
receptacles are not acceptabl e.

2. Thernopl astic conponents provide superi or

resi stance to inpacts, chenicals and solvents as
conpared to thernoset materials. Nylon

Pol ycar bonat e, Pol yester, Acrylic and Pol ypropyl ene
are exanpl es of thernoplastic material. Phenolic.
Urea and Mel ani ne are exanpl es of thernpset

mat eri al s which do not provide high degrees of

resi stance to inpact.

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

Provi de the foll ow ng:

a. [UL 498, hard use (al so designated heavy-duty),][ UL 498, hospital
grade,] groundi ng-type.

b. Ratings and configurations: as indicated.

c. Bodies: [ white][ ivory][ brown] as per NEVA WD 1.

d. Face and body: thernoplastic supported on a netal nounting strap
e. Dinmensional requirenents: per NEVA WD 6.

f. Screwtype, side-wired wiring termnals or of the solderless pressure
type having suitable conductor-rel ease arrangenent.

g. Gounding pole connected to nmounting strap

h. The receptacle: containing triple-w pe power contacts and doubl e or
triple-w pe ground contacts.

2.2.5.1 Swi t ched Dupl ex Receptacl es

Provi de separate term nals for each ungrounded pole. Top receptacle:
swi tched when install ed.

2.2.5.2 Weat her proof Recept acl es

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

NOTE: Provi de die-cast netal/al um num cover plate

when mat chi ng existing installation.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Provide receptacles, UL listed for use in "wet locations." Include cast
netal box with gasketed, hinged, |ockable and weat herproof while-in-use,
[ pol ycarbonate, WV resistant/stabilized][die-cast nmetal/al um nun] cover
pl at e.

2.2.5.3 Ground-Fault Circuit Interrupter Receptacles

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

NOTE: Gound-fault circuit interrupters are spelled
out rather than abbreviated as "GFCI" to avoid a
potential conflict with "governnent furnished,
contractor installed equi prent”.
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EE R R S I R R I R I R I R S R R R O S R R I R I R R S R R R R

UL 943, duplex type for mounting in standard outlet box. Provide device
capabl e of detecting current leak of 6 millianperes or greater and
tripping per requirements of UL 943 for Class A ground-fault circuit
interrupter devices. Provide screwtype, side-wired wiring termnals or
pre-wired (pigtail) |eads.

2.2.5.4 Speci al Purpose Receptacl es

Recept acl es serving | ] are special purpose.[ Provide in ratings
indicated.][ NEMA | ] configuration, rated | ] anperes, | ]
volts.][ Furnish one matching plug with each receptacle.]

[2.2.5.5 Pl ugs

Provi de heavy-duty, rubber-covered[ three-,][ four-,][ or][ five-]wire
cord of required size, install plugs thereon, and attach to equi pnent.
Provide UL listed plugs with receptacles, conplete with groundi ng bl ades.
Where equi pnent is not available, turn over plugs and cord assenblies to
t he Government .

12.2.5.6 Tanper - Resi st ant Recept acl es

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

NOTE: NFPA 70 defines a tanper-resistant receptacle
as one which by its construction l[imts inproper
access to its energized parts.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provi de dupl ex receptacle with nechanical sliding shutters that prevent
the insertion of small objects into its contact slots.

2.2.6 Manuf acturer's Nanepl ate

Ensure each item of equi pment has a nanepl ate bearing the nmanufacturer's
nane, address, nodel nunber, and serial nunber securely affixed in a
conspi cuous place; the naneplate of the distributing agent is not
accept abl e.

2.2.7 War ni ng Si gns

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

a. Enclosure integrity to conformwith [IEEE C57.12.28][| EEE C57.12. 29],
such as for pad-munted transforners[ and pad-nounted SF6 swi tches].
Provi de sel f-adhesive warning signs on the outside of the high voltage
conpartnent door(s). Provide decal signs with nom nal dinensions of
178 by 255 mr 7 by 10 inches. Print the | egend "DANGER H GH VOLTAGE"
intwo lines of nomnal 50 my 2 inch high letters. Show the word
"DANGER' in white letters on a red background and the words "H GH
VOLTAGE" in black letters on a white background.[ Use Panduit deca
No. PPSO710D72 or approved equal .]

[ b. Wen such equi pnent is guarded by a fence, nount signs on the fence.

Provi de netal signs having nom nal dinmensions of 355 by 255 nmr 14 by
10 inches with the | egend "DANGER H GH VOLTAGE KEEP QUT" printed in
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three lines of nomnal 75 mr 3-inch high white letters on a red and
bl ack field.

12.2.8 Firestopping Materials

2.

Provi de firestopping around el ectrical penetrations in accordance wth
Section 07 84 00, FIRESTOPPI NG

2.9 Met eri ng

ANSI Cl12.1. Provide a self-contained, socket-munted, electronic
progranmabl e outdoor watthour meter. Meter: either programmed at the
factory or progranmed in the field. Turn field programm ng device over to
the Contracting Oficer at conpletion of project. Coordinate neter to
system requi renents.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Form2S, in text below, is for single-phase,
three-wire systens. For other system configurations,
determ ne the appropriate form designation. d ass

200 meters are for 100A and 200A services.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

a. Design: Provide watthour neter designed for use on a singl e-phase,
three-wire,[ 240/ 120][ 480/240] volt system |Include necessary KYZ
pul se initiation hardware for Energy Monitoring and Control System
(EMCS) .

b. dass: 200; Form [ 29]] ], accuracy: plus or mnus 1.0 percent;
Finish: dass II.

c. Cover: Polycarbonate and | ockable to prevent tanpering and
unaut hori zed renoval .

d. Kilowatt-hour Register: five digit electronic programrabl e type.
e. Demand Register:
(1) Provide solid state.
(2) Meter reading multiplier: Indicate nmultiplier on the meter face.

(3) Demand interval length: programred for[ 15][ 30][ 60] ninutes
with rolling demand up to six subintervals per interval.

f. Socket: ANSI Cl2.7. Provide NEMA Type 3R, box-nounted socket,
ri ngl ess, having [manual circuit-closing bypass and having ]jaws
conpatible with requirements of the meter. Provide nmanufacturers
standard encl osure col or unl ess ot herw se indicated.

.2.10 Surge Protective Devices

Provi de parallel type surge protective devices (SPD) which conply with
UL 1449 at the service entrance[, |oad centers] [, panel boards] [, MC
[and] [ ]. Provide surge protectors in a NEMA] 1][ ] encl osure
per NEMA | CS 6. Use Type 1 or Type 2 SPD and connect on the |oad side of
a dedicated circuit breaker.

Provi de the foll owi ng nodes of protection:
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FOR SI NGLE PHASE AND THREE PHASE WYE CONNECTED SYSTEMS-
Phase to phase ( L-L )
Each phase to neutral ( L-N)
[Neutral to ground ( NG )]
[ Phase to ground ( L-G)]

[ FOR DELTA CONNECTI ONS-
Phase to phase ( L-L )
Phase to ground ( L-G)

] SPDs at the service entrance: provide with a mninumsurge current rating
of 80, 000 amperes for L-L node m ni num and 40,000 anperes for other nodes
(L-N, L-G and NQ[ and downstream SPDs rated 40,000 anperes for L-L nbde
m ni mum and 20, 000 anperes for other nmodes (L-N, L-G and NG].

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Select the first bracketed section bel ow when
surge protection is installed as part of a |ightning
protection system per NFPA 780. Sel ect the second
bracketed option below if the surge protection is
not part of a lightning protection system the
second bracketed option values are based on

manuf acturers' standard products and are not as
restrictive as NFPA 780.

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

[ Provide SPDs per NFPA 780 for the lightning protection system
Maxi mum L-N, L-G and N-G Voltage Protection Rating:

[ 600V for 120V, single phase systeni

[ 600V for 120/ 240V, single phase systeni

[ 600V for 208Y/ 120V, three phase systeni
[1, 200V for 480Y/ 277V, three phase systen]

Maxi mum L-L Vol tage Protection Rating:

[1, 200V for 120V, single phase systeni

[ 1,200V for 120/ 240V, single phase systen
[1, 200V for 208Y/ 120V, three phase systen]
[1, 200V for 480Y/ 277V, three phase systen

][ Provide SPDs. Maximum L-N, L-G and N-G Voltage Protection Rating:

[ 700V for 120V, single phase systeni

[ 700V for 120/ 240V, single phase systeni

[ 700V for 208Y/ 120V, three phase systeni
[1, 200V for 480Y/ 277V, three phase systen

Maxi mum L-L Vol tage Protection Rating:
[1, 200V for 120V, single phase systeni
[ 1,200V for 120/240V, single phase systen
[1, 200V for 208Y/ 120V, three phase systen
[ 2,000V for 480Y/ 277V, three phase systen
] The m ni mum MCOV (Maxi num Conti nuous Operating Voltage) rating for L-N and
L- G nodes of operation: 120% of nomi nal voltage for 240 volts and bel ow,
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115% of nomi nal voltage above 240 volts to 480 volts.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Provide EM/RFI filtering when required by
proj ect documents.

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

[ Provide EM/RFI filtering per UL 1283 for each node with the capability to
attenuate high frequency noise. M ninmm attenuation: 20db

] PART 3 EXECUTI ON
3.1 PREPARATI ON

Submit manufacturer's instructions including special provisions required
to install equipnment components and system packages. Special provisions
i ncl ude i npedances, hazards and safety precautions.

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

NOTE: For all outdoor applications and all indoor
applications in a harsh environment refer to Section
09 96 00 H GH PERFORVANCE COATI NGS and 09 90 00

PAI NTS AND COATI NGS. High performance coatings are
specified for all outdoor applications because
ultraviolet radiation will break down nost standard
coatings, causing a phenonena known as chal ki ng,
which is the first stage of the corrosion process.
For additional information contact The Coati ngs
Industry Alliance, specific suppliers such as Keel er
and Long and PPG and NACE International (NACE)

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

Cl ean and paint conduit, supports, fittings, cabinets, pull boxes, and
racks as specified in [Section 09 90 00 PAI NTS AND COATI NGS] [ Secti on
09 96 00 H GH PERFORMANCE COATI NGS] .

Protect netallic materials against corrosion. Provide equi pment

encl osures with the standard finish by the nmanufacturer when used for npst
i ndoor installations. For harsh indoor environnments (any area subjected
to chem cal and abrasive action), and all outdoor installations, refer to
Section [09 96 00 H GH PERFORMANCE COATI NGS][09 90 00 PAI NTS AND
COATINGS]. Do not use alum numwhen in contact with earth or concrete
and, where connected to dissimlar netal, protect by using approved
fittings and treatnment. Except where other equival ent protective
treatment is specifically approved in witing, provide hot-dip galvanized
ferrous metals for itens such as, anchors, bolts, braces, boxes, bodies,
clanps, fittings, guards, nuts, pins, rods, shinms, thinbles, washers, and
m scel | aneous items not nade of corrosion-resistant steel

3.2 | NSTALLATI ON
3.2.1 Under ground Servi ce

Under ground servi ce conductors and associ ated conduit: continuous from
service entrance equi pnent to outdoor power system connection

3.2.2 Over head Service

Overhead service conductors into buildings: termnate at service entrance
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fittings or weatherhead outside building. Overhead service conductors and
support bracket for overhead conductors are included in Section 33 71 01
OVERHEAD TRANSM SSI ON AND DI STRI BUTI ON

3.2.3 Hazar dous Locati ons

Perform work in hazardous | ocations, as defined by NFPA 70, in strict
accordance with NFPA 70 for particular "Cass," "Division," and "G oup" of
hazardous | ocations involved. Provide conduit and cable seals where

requi red by NFPA 70. Provide conduit with tapered threads.

3.2. 4 Service Entrance Identification

Service entrance di sconnect devices, switches, and enclosures: | abeled
and identified as such.

3.2.5 Label s

Wherever work results in service entrance di sconnect devices in nore than
one enclosure, as pernmitted by NFPA 70, |abel each enclosure, new and

exi sting, as one of several enclosures containing service entrance

di sconnect devices. Label, at mnimum indicate nunmber of service

di sconnect devi ces housed by encl osure and indicate total nunber of

encl osures that contain service disconnect devices. Provide |am nated
plastic | abels conforning to paragraph FlI ELD FABRI CATED NAMEPLATES. Use
lettering of at least 6.35 nm 0.25 inch in height, and engrave on

bl ack-on-white natte finish. Service entrance di sconnect devices in nore
than one encl osure: provided only as permtted by NFPA 70.

3.2.6 Wring Methods

Provi de insul ated conductors installed in rigid steel conduit, IMC rigid
nonnetal lic conduit, or EMI, except where specifically indicated or
specified otherwi se or required by NFPA 70 to be installed otherw se.
Groundi ng conductor: separate fromelectrical system neutral conductor.
Provi de insul ated green equi pment groundi ng conductor for circuit(s)
installed in conduit and raceways.[ Shared neutral, or multi-w re branch
circuits, are not permtted with arc-fault circuit interrupters.] M ninmm
conduit size: 16 mr 1/2 inch in dianeter for |ow voltage lighting and
power circuits. Vertical distribution in multiple story buildings: made
with netal conduit in fire-rated shafts, with metal conduit extending

t hrough shafts for m ni mum di stance of 150 mr 6 inches. Firestop conduit
whi ch penetrates fire-rated walls, fire-rated partitions, or fire-rated
floors in accordance with Section 07 84 00, FIRESTOPPI NG

3.2.6.1 Pull Wre
Install pull wires in enpty conduits. Pull wire: plastic having mninmmr
890- N 200- pound force tensile strength. Leave mininunm 915 nmr 36 i nches of
slack at each end of pull wre.

[3.2.6.2 Metal C ad Cable
Install in accordance with NFPA 70, Type MC cabl e.

1[3.2.6.3 Arnmored Cabl e

Install in accordance with NFPA 70, Type AC cabl e.
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1[3.2.6.4 M neral Insulated, Metal Sheathed (Type M) Cable Installation

M neral -i nsul ated, netal -sheat hed cable system Type M, may be used in
lieu of exposed conduit and wiring. Conductor sizes: not |ess than those
indicated for the conduit installation. Fasten cables within 305 mr 12

i nches of each turn or offset and at 830 mmr 33 inches maxi mumintervals.
Make cable term nations in accordance with NFPA 70 and cabl e

manuf acturer's recommendati ons. Term nate singl e-conductor cables of a
circuit, having capacities of nore than 50 anmperes, in a single box or

cabi net opening. Color code individual conductors in all outlets and

cabi net s.

13.2.7 Conduits, Raceways and Fittings

Ensure that conduit runs between outlet and outlet, between fitting and
fitting, or between outlet and fitting does not contain nore than the
equi val ent of three 90-degree bends, including those bends | ocated

i Mmediately at the outlet or fitting.

Do not install crushed or deforned conduit. Avoid trapped conduit runs
where possible. Take care to prevent the | odgnment of foreign material in
the conduit, boxes, fittings, and equi prent during the course of
construction. Cear any clogged conduit of obstructions or replace
condui t.

Conduit and raceway runs conceal ed in or behind walls, above ceilings, or
exposed on walls and ceilings 1470 millimeter 5 feet or nore above
finished floors and not subject to nechani cal danage nay be electrica
metal lic tubing (EM).

Unl ess indicated otherw se, conceal conduit under floor slabs and within

finished walls, ceilings, and floors. Keep conduit mninum 150 mr 6 inches
away from parallel runs of flues and steam or hot water pipes. Instal
conduit parallel with or at right angles to ceilings, walls, and

structural nenmbers where | ocated above accessible ceilings and where
conduit will be visible after conpletion of project.[ Run conduits[ in
craw space][ under floor slab] as if exposed.

13.2.7.1 Rigid Steel Conduit

Make fiel d-made bends and offsets with approved Hi ckey bendi ng tool or
conduit bendi ng nmachine. Use |long radius conduit for el bows |arger than
65 mllimeter 2-1/2 inches.

Provide a flush coupling for all conduit stubbed-up through concrete
floors for connections to free-standi ng equi pnent with the exception of
nmotor-control centers, cubicles, and other such itenms of equipnment, when
the floor slab is of sufficient thickness. Qherw se, provide a floor box
set flush with the finished floor. For conduits installed for future use,
termnate with a coupling and plug; set flush with the floor

3.2.7.2 El ectrical Metallic Tubing (EM)

Ground EMI in accordance with NFPA 70, using pressure groundi ng connectors
especi al |y designed for EMI.

3.2.7.3 Fl exi ble Metallic Conduit

Use flexible netallic conduit to connect recessed fixtures fromoutl et
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boxes in ceilings, transfornmers, and ot her approved assenblies.

Use bonding wires in flexible conduit as specified in NFPA 70, for al
circuits. Flexible conduit is not considered a ground conductor

Make el ectrical connections to vibration-isolated equipnment with flexible
netallic conduit.

Use liquidtight flexible metallic conduit in wet and oily locations and to
conpl ete the connection to notor-driven equi prment.

Provide flexible steel conduit between 915 and 1830 nr 3 and 6 feet in

I ength for recessed and senirecessed lighting fixtures[; for equiprment

subj ect to vibration, noise transm ssion, or novenent; and for notors].
Install flexible conduit to allow 20 percent slack. M nimm flexible
steel conduit size: 16 mr 1/2 inch dianmeter. Provide |iquidtight
flexible[ nonmetallic] conduit in wet and danp locations[ and in fire punp
roons] for equi pnment subject to vibration, noise transm ssion, novenent or
notors. Provide separate ground conductor across flexible connections.

.2.7. 4 I nt er redi ate Condui t

Make all field-nmade bends and offsets with approved Hi ckey bendi ng tool or
conduit bending nmachine. Use internediate netal conduit only for indoor
i nstallations.

.2.7.5 Ri gid Nonmetal lic Conduit

Install a green insulated copper groundi ng conductor in conduit wth
conductors and solidly connect to ground at each end. Size groundi ng
wires in accordance with NFPA 70.

.2.7.6 Under gr ound Condui t

Pl astic-coated rigid steel; plastic-coated steel |IMC PVC Type EPC 40[;
or fiberglass. Convert nonnetallic conduit, other than PVC Schedul e 40 or
80, to plastic-coated rigid, or IMC, steel conduit before rising through
floor slab.] Plastic coating: extend mninunm 150 nr 6 i nches above fl oor
L2.7.7 Conduit for Circuits Rated Greater Than 600 Volts

Rigid netal conduit or I MC only.

.2.7.8 Conduit Installed Under Floor Slabs

Conduit run under floor slab: |ocated a m nimmof [305] | ] my [12]
[ ] inches bel ow the vapor barrier. Seal around conduits at
penetrations thru vapor barrier

.2.7.9 Conduit Installed Through Fl oor Sl abs

VWere conduits rise through floor slabs, do not allow curved portion of
bends to be visible above finished slab

.2.7.10 Conduit Installed in Concrete Floor Slabs
[Rigid steel; steel IMC fiberglass, or PVC, Type EPC-40.][PVC, Type

EPC- 40, unless indicated otherwise.] Locate so as not to adversely affect
structural strength of slabs. Install conduit within mddl e one-third of
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concrete slab.[ Do not stack conduits.][ Do not stack conduits nore than
two dianmeters high with mnimumvertical separation of | ] mr inches.]
Space conduits horizontally not closer than three diameters, except at
cabi net |ocations. Curved portions of bends must not be visible above
finish slab. Increase slab thickness as necessary to provide mni nunr 25 mm
one inch cover over conduit. Were enbedded conduits cross building
and/ or expansion joints, provide suitable watertight expansion/deflection
fittings and bonding junpers. Expansion/deflection fittings nust allow
hori zontal and vertical movenent of raceway. Conduit |arger than 27 mr
one inch trade size: installed parallel with or at right angles to main
rei nforcement; when at right angles to reinforcement, install conduit
close to one of supports of slab.[ Were nonnmetallic conduit is used,
convert raceway to plastic coated rigid steel or plastic coated steel |IM
before rising above floor, unless specifically indicated.]

.2.7.11 Stub Ups

Provi de conduits stubbed up through concrete floor for connection to
free-standi ng equi pnent with adjustable top or coupling threaded inside
for plugs, set flush with finished floor. Extend conductors to equi pnent
inrigid steel conduit, except that flexible nmetal conduit may be used 150
nmr 6 i nches above floor. Were no equi pment connections are made, instal
screwdri ver-operated threaded flush plugs in conduit end.

.2.7.12 Condui t Support

Support conduit by pipe straps, wall brackets, threaded rod conduit
hangers, or ceiling trapeze. Fasten by wood screws to wood; by toggle
bolts on hollow masonry units; by concrete inserts or expansion bolts on
concrete or brick; and by machi ne screws, welded threaded studs, or
spring-tension clanmps on steel work. Threaded C-clanps nmay be used on
rigid steel conduit only. Do not weld conduits or pipe straps to stee
structures. Do not exceed one-fourth proof test |oad for |load applied to
fasteners. Provide vibration resistant and shock-resistant fasteners
attached to concrete ceiling. Do not cut main reinforcing bars for any
hol es cut to depth of nmore than 40 mm 1 1/2 inches in reinforced concrete
beans or to depth of nore than 20 mr 3/4 inch in concrete joints. Fill
unused holes. In partitions of |ight steel construction, use sheet netal
screws. I n suspended-ceiling construction, run conduit above ceiling. Do
not support conduit by ceiling support system Conduit and box systens:
supported i ndependently of both (a) tie wires supporting ceiling grid
system and (b) ceiling grid systeminto which ceiling panels are placed.
Do not share supporting neans between el ectrical raceways and nechani ca
pi ping or ducts. Coordinate installation with above-ceiling mechanica
systenms to assure maxi num accessibility to all systems. Spring-stee
fasteners may be used for lighting branch circuit conduit supports in
suspended ceilings in dry locations.]| Support exposed risers in wire
shafts of nmultistory buildings by Uclanp hangers at each floor |evel and
at 3050 nmm 10 foot maxi mumintervals.] Were conduit crosses buil ding
expansion joints, provide suitable[ watertight] expansion fitting that

mai ntai ns conduit electrical continuity by bonding junpers or other

means. For conduits greater than 63 mr 2 1/2 inches inside dianeter
provi de supports to resist forces of 0.5 times the equi pment wei ght in any
direction and 1.5 tines the equi pnent weight in the downward direction

.2.7.13 Directional Changes in Conduit Runs

Make changes in direction of runs with synretrical bends or cast-neta
fittings. Make field-nmade bends and offsets with hickey or
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condui t - bendi ng machine. Do not install crushed or deformed conduits.
Avoi d trapped conduits. Prevent plaster, dirt, or trash fromlodging in
conduits, boxes, fittings, and equi prent during construction. Free

cl ogged conduits of obstructions.

.2.7.14 Wreway and Auxiliary Gutter

Bolt together straight sections and fittings to provide a rigid,
nmechani cal connection and el ectrical continuity. C ose dead ends of
wi reways and auxiliary gutters. Plug all unused conduit openings.

Support w reways for overhead distribution and control circuits at naximum
[ ] [1500] millimeter [5]-foot intervals.

Ensure auxiliary gutters used to supplenent wiring spaces for equipnent
not contained in a single enclosure contains no swtches, overcurrent
devi ces, appliances, or apparatus and is not nore than | ] [9000]
mllineter [30] feet |ong.

.2.7.15 Surface Raceways and Assenblies

Mount surface raceways plunb and level, with the base and cover secured.
Mnimumcircuit run is three-wire, with one wire designated as ground.

.2.7.16 Cabl e Trays

Support cable trays fromceiling hangers, equi pment bays, or floor or wal
supports. Cable trays may be mounted on equi prent racks. Provide support
when the free end extends beyond | 1[900] millimeter [3] feet.

Maxi mum support spacing is | 1[1800] mllineter [6] feet. Support
trays 250 millineter 10-inches wide or less by [one] [ ] hanger
Support trays greater than 250 mllinmeter 10 inches w de by [two] | ]
hangers. Bond cable trays at splices.

.2.8 Wring

Col or code feeder and branch circuit conductors as fol |l ows:

CONDUCTOR COLOR AC
Phase A Bl ack (208VAC); Brown (480VAC)
Phase B Red (208VAC); Orange (480VAQ
Phase C Bl ue (208VACQ); Yell ow (480VAC)
Neut r al VWiite (208VAC); Natural Gray
(480VAC)
Equi prent Grounds [Green] [Geen with Yellow

Use conductors up to and including 6.5 nillineter dianmeter AWG No. 2 that
are manufactured with colored insulating naterials. For conductors |arger
than 6.5 millineter diameter AWG No. 2, 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

SECTION 26 05 00.00 40 Page 29



t he equi pnent term nal of each conductor. Match term nal and conductor
identification as indicated.

VWere several feeders pass through a conmmon pul | box, tag the feeders to
clearly indicate the electrical characteristics, circuit nunber, and pane
desi gnati on.

. 2.9 Wring Devices
.2.9.1 WAl | Switches and Receptacl es

Install wall switches and receptacles so that when device plates are
applied, the plates are aligned vertically to within | 1[2] mllinmeter
[1/16] inch.

Bond ground term nal of each flush-mounted receptacle to the outlet box
wi th an approved green bondi ng junmper when used with dry wall type
construction.

.2.9.2 Devi ce Pl ates

Ensure device plates for switches are suitably engraved with a description
of the | oads when not within sight of the | oads controll ed.

Mar k device plates and receptacle cover plates for receptacl es other than
125-volt, single-phase, duplex, convenience outlets. Show the circuit
nunber, voltage, frequency, phasing, and anmperage avail able at the
receptacle. Use self-adhesive |abels having [ 1[6] mliIlinmeter [1/4]

i nch enmbossed letters.

Simlarly mark device plates for convenience outlets indicating the supply
panel and circuit nunber.

.2.10 Splices and Connectors

Make all splices in 3.15 millinmeter dianeter AWG No. 8 and snaller with
approved [insul ated el ectrical type] [indentor crinp-type connectors and
conpressi on tools].

Make all splices in 4.1 mllinmeter diameter AWG No. 6 and larger with
[indentor crinp-type connectors and conpression tool s][ insul ated
electrical lugs type] . Wap joints with an insulating tape that has an
i nsul ation and tenperature rating equivalent to that of the conductor

.2.11 Conductor ldentification

Provi de conductor identification within each enclosure where tap, splice,
or termnation is made. For conductors No. 6 AWs and snal |l er dianeter,
provi de color coding by factory-applied, color-inpregnated insulation

For conductors No. 4 AWG and | arger dianeter, provide col or coding by

pl astic-coated, self-sticking markers; colored nylon cable ties and

pl ates; or heat shrink-type sleeves. Ildentify control circuit
term nations in accordance with[ Section 23 09 53.00 20 SPACE TEMPERATURE
CONTROL SYSTEMS. ][ Section | 1, [ 11[ Section 23 09 00

| NSTRUVENTATI ON AND CONTROL FOR HVAC] [ manufacturer's reconmendations]. [
Provi de tel ecomuni cations system conductor identification as specified in
Section 27 10 00 BU LDI NG TELECOVMUNI CATI ONS CABLI NG SYSTEMS. ]
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3.2.11.1 Mar ki ng Strips
Provi de marking strips in accordance with the foll ow ng:

a. Provide white or other light-colored plastic marking strips, fastened
by screws to each terminal block, for wire designations.

b. Use permanent ink for the wire nunbers

c. Provide reversible marking strips to permt marking both sides, or
provide two marking strips with each bl ock

d. Size marking strips to acconmpdate the two sets of wire nunbers.

e. Assign a device designation in accordance with NEVMA ICS 1 to each
device to which a connection is made. Mark each device ternminal to
whi ch a connection is made with a distinct term nal marking
corresponding to the wire designation used on the Contractor's
schemati ¢ and connection di agrans.

f. The wire (termi nal point) designations used on the Contractor's wiring
di agrams and printed on term nal block marking strips nay be according
to the Contractor's standard practice; however, provide additiona
wire and cabl e designations for identification of renmpbte (external)
circuits for the Governnment's wire designations.

g. Prints of the marking strips drawings submitted for approval wll be
so marked and returned to the Contractor for addition of the
designations to the term nal strips and tracings, along with any
rearrangement of points required.

3.2.12 Safety Switches

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

3.2.13 Boxes and Fittings

Provi de pul | boxes where necessary in the conduit systemto facilitate
conductor installation. For conduit runs |longer than [ ] [30] neter
[100] feet or with nore than three right-angle bends, install a pullbox at
a convenient intermediate |ocation

Securely nount boxes and enclosures to the building structure using
supports that are independent of the conduit entering or |eaving the boxes.

Sel ect the mounting height of wall-munted outlet and switch boxes, as

nmeasur ed between the bottom of the box and the finished floor, in
accordance with | CC/ ANSI A117.1 and as foll ows, unless otherw se indicated:
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LOCATI ON MOUNTI NG HEI GHT
Receptacles in offices 450 mllinmeter
Receptacles in corridors 450 mllinmeter
Receptacl es in shops and | aboratories 1200 mllinmeter
Receptacles in rest roons 1200 mllinmeter
Swi tches for |ight control 1200 mllinmeter
LOCATI ON MOUNTI NG HEI GHT
(i nches)
Receptacles in offices 18
Receptacles in corridors 18
Receptacl es in shops and | aboratories 48
Receptacles in rest roons 48
Swi tches for |ight control 48

3.2.14 Covers and Device Pl ates

Install with edges in continuous contact with finished wall surfaces

wi t hout use of mats or similar devices. Plaster fillings are not
permtted. Install plates with alignment tol erance of 0.58 mr 1/16 inch
Use of sectional-type device plates are not permtted. Provide gasket for
plates installed in wet |ocations.

3.2.15 El ectrical Penetrations

Seal openings around el ectrical penetrations through fire resistance-rated
wal I's, partitions, floors, or ceilings in accordance with Section 07 84 00
FI RESTOPPI NG

3.2.16 Panel boar ds

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Ability to renove access covers is required
for maintenance activities. |In addition, access may
be required to inspect this device while circuits
are energi zed (for exanple, using infrared i magi ng).
M ni mum di stances to energized circuits is specified
in OSHA Standards Part 1910.333 (Electrical -

Saf ety-Rel ated work practices). OSHA Standards are
avail abl e on the internet.

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

Securely nount panel boards so that the top operating handl e does not

exceed [ 1[1800] mllineter [72]-inches above the finished floor. Do
not mount equi pnent within 914 nmllineter 36-inches of the front of the
panel . Ensure directory card information is conplete and | egible.
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3.2.17 Dry-Type Distribution Transforners
Connect dry-type transforners with flexible nmetallic conduit.

[ Mount all dry-type transformers on vibration isolators in accordance wth
Section 23 05 48.00 40 VI BRATI ON AND SEI SM C CONTROLS FOR HVAC PI PI NG AND
EQUI PMENT.

13.2.18 Surge Protective Devices

Connect the surge protective devices in parallel to the power source,
keepi ng the conductors as short and straight as practically possible.
Maxi mum al | owed | ead I ength is 900 mr 3 feet.

3.2.19 Fiel d Fabricated Namepl at es

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Use the follow ng paragraph where nanepl ates
are fabricated to identify specific equi pment

desi gnated on the draw ngs.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

Ensure nanepl ates conformto ASTM D709. Provide |amnated plastic

nanepl ates for each equi pnent encl osure, relay, switch, and device, as
specified or as indicated on the drawi ngs. Each nameplate inscription
identifies the function and, when applicable, the position. Provide

nanepl ates that are nelam ne plastic, 3 mr 0.125-inch thick, white with

[ bl ack] [ ] center core and a matte finish surface [ with square
corners]. Accurately align lettering and engrave into the core. M ninmm
size of naneplates is 25 by 65 nmm 1 by 2.5 inches. Lettering is a mninmm
of 6.35 nmm 0. 25-inch high nornmal bl ock style.

3.2.20 Identification Plates and Warni ngs

Provide identification plates for lighting and power panel boards, notor
control centers, all line voltage heating and ventilating control panels,
fire detector and sprinkler alarns, door bells, pilot Iights, disconnect
swi tches, manual starting switches, and nagnetic starters. Attach
identification plates to process control devices and pilot l|ights.

Install identification plates for all line voltage enclosed circuit
breakers, identifying the equi pnent served, voltage, phase(s) and power
source. For circuits 480 volts and above, install conspicuously | ocated
war ni ng signs in accordance with OSHA requirenents.

3.3 FI ELD FABRI CATED NAMEPLATE MOUNTI NG
Provi de nunber, |ocation, and letter designation of naneplates as
i ndi cated. Fasten naneplates to the device with a mni numof two
sheet-netal screws or two rivets.

3.4  WARNI NG SI GN MOUNTI NG

Provi de the nunber of signs required to be readable from each accessible
side. Space the signs in accordance with NFPA 70E

3.5 FI ELD APPLI ED MOUNTI NG

Pai nt el ectrical equiprment as required to match finish of adjacent
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surfaces or to neet the indicated or specified safety criteria.

[Painting: as specified in Section 09 90 00 PAI NTS AND COATI NGS. ] [ Wher e
field painting of enclosures for panel boards, |oad centers or the like is
specified to match adj acent surfaces, to correct damage to the

manuf acturer's factory applied coatings, or to neet the indicated or
specified safety criteria, provide nanufacturer's recommended coatings and
apply in accordance to manufacturer's instructions.]

.6 FI ELD QUALI TY CONTRCL
NOTE: |If the specified systemis identified as
critical, configured, or nission essential, use
Section 01 86 26.07 40 RELI ABI LI TY CENTERED
ACCEPTANCE FOR ELECTRI CAL SYSTEMS to establish
predi ctive and acceptance testing criteria, above
and beyond that |isted bel ow.

kkhkkhkkhkkhhkkhhkkhhkhhkhhkhhkhkhhkhhkhhkhhkhhkhhkhkdhhkhhkhhkhhkhhkhkkhkhkkhhkk hkrhkhhkhhkhkhkhkk kkkihkihkihkhkk khkkikkikki*x*%

Perform PT& tests and provide submttals as specified in Section
01 86 26.07 40 RELI ABI LI TY CENTERED ACCEPTANCE FOR ELECTRI CAL SYSTEMS

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

Provide all necessary test equi pnent, |abor, and personnel to performthe
tests, as herein specified.

I solate conpletely all wire and cable fromall extraneous electrica
connections at cable terminations and joints. Use substation and

swi t chboard feeder breakers, disconnects in conbination notor starters,
circuit breakers in panel boards, and other disconnecting devices to
isolate the circuits under test.

Performinsul ati on-resistance test on each field-installed conductor with
respect to ground and adj acent conductors. Applied potential is 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 ninuminsul ation-resistance values is not |ess than 25 Megohns
for 300 volt rated cable and 100 Megohns for 600 volt rated cable. For
circuits with conductor sizes 3.15 mllineter dianmeter AW No. 8 and
snal l er insulation resistance testing is not required.

Performcontinuity test to insure correct cable connection end-to-end (i.e
correct phase conductor, grounded conductor, and groundi ng conduct or
wiring). Repair and verify any danages to existing or new el ectrical

equi prent resulting fromms-wiring. Receive approval for all repairs
prior to commencenent of the repair.

Conduct phase-rotation tests on all three-phase circuits using a
phase-rotation indicating instrument. Perform phase rotation of

el ectrical connections to connected equi pnent in a clockw se direction
facing the source.

Perform 600-volt wiring test on wiring rated 600 volt and less to verify
that no short circuits or accidental grounds exist. Performinsulation
resi stance tests on wiring No. 6 AWG and | arger diameter using instrument
whi ch applies voltage of approximately 500 volts to provide direct reading
of resistance. M ninumresistance: 250,000 ohns.
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Performthe standard, not optional, transforner tests in accordance wth
the I nspection and Test Procedures for transformers, dry type, air-cooled,
600 volt and bel ow, as specified in NETA ATS. Measure primry and
secondary voltages for proper tap settings. Tests need not be perforned
by a recogni zed i ndependent testing firmor independent electrica
consulting firm

Perform ground-fault receptacle test for ground-fault receptacles with a
"l oad" (such as a plug in light) to verify that the "line" and "Il oad"
| eads are not reversed.

Submit test reports in accordance with referenced standards in this
section.

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

-- End of Section --
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