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SECTI ON 16375

ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND

PART 1  GENERAL
1.1 REFERENCES

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

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI )

ANSI C2 (1993) National Electrical Safety Code
ANSI C80.1 (1990) Rigid Steel Conduit - Zinc Coated
ANSI Cl119.1 (1986) Seal ed | nsul ated Under ground

Connector Systens Rated 600 Volts
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 123 (1989a) Zinc (Hot-Di p Gal vani zed)
Coatings on Iron and Steel Products

ASTM A 153 (1982; R 1987) Zinc Coating (Hot-Dip) on
Iron and Steel Hardware

ASTM B 8 (1993) Concentric-Lay-Stranded Copper
Conduct ors, Hard, Medium Hard, or Soft

ASTM B 117 (1994) Operating Salt Spray (Fog)
Testing Apparat us

ASTM D 1654 (1992) Eval uation of Painted or
Coat ed Speci nens Subjected to Corrosive
Envi ronment s

ASTM F 883 (1990) Padl ocks

FEDERAL SPECI FI CATI ONS ( FS)
FS WS-610 (Rev E) Splice Connectors
| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE Std 81 (1983) Cuide for Measuring Earth
Resi stivity, Gound |Inpedance, and Earth
Surface Potentials of a Ground System
(Partl)

| EEE Std 100 (1992) | EEE Standard Dictionary of
El ectrical and El ectronics Terns

NATI ONAL ELECTRI CAL MANUFACTURERS ASSCCI ATl ON ( NEMR)

NEMA AB 1 (1993) Mbl ded Case Circuit Breakers
and Ml ded Case Switches

SECTI ON 16375 PACGE 1
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NEMA FB 1

NEMA PB 1

NEMA TC 6

NEMA WC 7

NEMA WC 8

NFPA 70

UL

UL

UL

UL

UL

UL

UL

UL

UL

1.2

1.2.

67

467

486A

486B

489

514A

651

1242

GENERAL REQUI REMENTS

Ter m nol ogy

(1993) Fittings, Cast Metal Boxes and
Conduit Bodies for Conduit and Cabl e
Assenbl i es

(1990) Panel boards

(1990) PVC and ABS Plastic Uilities Duct
for Underground Installation

(1993)

Cross- Li nked- Ther noset ti ng- Pol yet hyl ene-

Insul ated Wre and Cable for the Transm ssion
and Distribution of Electrical Energy

(1993)

Et hyl ene- Propyl ene- Rubber -1 nsul ated Wre and
Cable for the Transm ssion and Distribution
of Electrical Energy

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

(1993) National Electrical Code

UNDERWRI TERS LABORATORI ES (UL)

(1993) Rigid Metal Conduit
(1988; Rev Feb 1993) Panel boards
(1993) G oundi ng and Bondi ng Equi pnent

(1991; Rev Oct 1991) Wre Connectors and
Sol dering Lugs for Use with Copper Conductors

(1991; Rev thru Apr 1992) Wre Connectors
for Use with Al um num Conductors

(1991; Rev Jun 1995) Mol ded- Case

Circuit Breakers and Circuit-Breaker
Encl osur es

(1991; Rev Apr 1995)Metallic Qutlet

Boxes
(1989; Rev thru Dec 1989) Schedul e 40 and
80 Rigid PVC Conduit

(1983; Rev thru Jul 1993) Internediate
Met al Conduit

Term nol ogy used in this specification is as defined in |IEEE Std 100.

SECTI ON 16375 PAGE 2
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1.2.2 Servi ce Conditions

Items provided under this section shall be specifically suitable for the
foll owi ng service conditions:

a. Anbient Tenperature: 100 degrees F.
b. Seismc Zone: 4.
1.3 SUBM TTALS

Governnental approval is required for submittals with a "GA" designation;
submittals having an "FIO' designation are for information only. The
following shall be submitted in accordance w th SECTION 01300: SUBM TTAL
PROCEDURES

1.3.1 SD-01, Data
Manuf acturer's Catal og Data; GA.

Catal og cuts, brochures, circulars, specifications, product data, and printed
information in sufficient detail and scope to verify conpliance with the
requi renents of the contract docunents.

Mat eri al, Equipnent, and Fixture Lists; GA

A conplete itemzed listing of -equipment and materials proposed for
i ncorporation into the work. Each entry shall include an item number, the
quantity of items proposed, and the nanme of the manufacturer of each such item

1.3.2 SD 04, Draw ngs
El ectrical Distribution System GA.

Detail drawi ngs consisting of equipnent draw ngs, illustrations, schedul es,
i nstructions, diagrans manufacturers standard installation drawi ngs and other
i nformati on necessary to define the installation and enable the Government to
check conformity with the requirenents of the contract draw ngs.

I f departures fromthe contract drawi ngs are deened necessary by the Contractor,
conpl ete details of such departures shall be included with the detail draw ngs.
Approved departures shall be nade at no additional cost to the Government.

Detail drawi ngs shall show how conponents are assenbl ed, function together and
how they will be installed on the project. Data and drawi ngs for conponent parts
of an item or system shall be coordinated and submtted as a unit. Data and
dr awi ngs shall be coordinated and included in a single subm ssion. Miltiple
subm ssions for the same equi pment or system are not acceptable except where
prior approval has been obtained fromthe Contracting Officer. |n such cases,
alist of data to be submitted |ater shall be included with the first subm ssion.
Detail drawi ngs shall consist of the follow ng:

a. Detail drawi ngs show ng physical arrangenent, construction details,
connections, finishes, materials used in fabrication, provisions for conduit or
busway entrance, access requirenments for installation and nmai ntenance, physical
size, electrical characteristics, foundation and support details, and equi pnent
wei ght. Draw ngs shall be drawn to scale and/or dimensioned. Al optional itens
shall be clearly identified as included or excluded.

SECTI ON 16375 PAGE 3
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b. Internal wiring diagranms of equipment showing wiring as actually
provided for this project. External wring connections shall be clearly
i dentified.

1.3.3 SD-09 Reports
Factory Test; FIO

Certified factory test reports shall be submitted when the manufacturer
perforns routine factory tests, including tests required by standards listed in
paragraph REFERENCES. Results of factory tests performed shall be certified by
the manufacturer, or an approved testing |aboratory, and submitted within 7 days
followi ng successful conpletion of the tests. The manufacturer's pass-fail
criteria for tests specified in paragraph FI ELD TESTI NG shall be incl uded.

Field Testing; GA

A proposed field test plan, 30 days prior to testing the installed system No
field test shall be performed until the test plan is approved. The test plan
shall consist of conplete field test procedures including tests to be
performed, test equi pnent required, and tolerance limts.

Test Reports; GA

Si x copies of the informati on described belowin 8-1/2 by 11 inch binders having
a mnimum of three rings, including a separate section for each test. Sections
shal | be separated by heavy plastic dividers with tabs.

A list of equiprment used, with calibration certifications.
A copy of measurements taken.

The dates of testing.

The equi pnent and val ues to be verified.

The condition specified for the test.

The test results, signed and dated.

A description of adjustments nade.

Q "0 QOO T

1.3.4 SD-13 Certificates
Mat erial s and Equi prent; FI O

Where materials or equipnent are specified to conformto the standards of the
Underwriters Laboratories (UL) or to be constructed or tested, or both, in
accordance with the standards of the American National Standards Institute
(ANSI), the Institute of Electrical and El ectronics Engineers (lIEEE), or the
Nati onal Electrical Mnufacturers Association (NEMA), the Contractor shall
submit proof that the items provided conformto such requirenments. The | abel
of, or listing by, UL will be acceptable as evidence that the items conform
Either a certification or a published catal og specification data statenent,
to the effect that the itemis in accordance with the referenced ANSI or |EEE
standard, will be acceptable as evidence that the item confornms. A simlar
certification or published catal og specification data statenent to the effect
that the itemis in accordance with the referenced NEMA st andard, by a conpany
listed as a nmenber conpany of NEMA, will be acceptable as evidence that the
itemconfornms. In lieu of such certification or published data, the Contractor
may subnmit a certificate from a recognized testing agency equipped and
conmpetent to perform such services, stating that the items have been tested
and that they conformto the requirenents |listed, including nethods of testing
of the specified agencies. Conpliance with above-named requirenments does not
relieve the Contractor from conpliance with any other requirenents of the
speci fications.

SECTI ON 16375 PACE 4
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1.3.5 SD 19 Operation and Mi ntenance Manual s
El ectrical Distribution System GA

Six copies of Operation and Mintenance manuals, within 7 calendar days
following the conpletion of tests and including assenbly, installation,
operation and mmintenance instructions, spare parts data which provides
supplier name, current cost, catal og order number, and a recomrended |ist of
spare parts to be stocked. Manuals shall also include data outlining detail ed
procedures for systemstartup and operation, and a troubl eshooting gui de which
i sts possible operational problems and corrective action to be taken. A brief
description of all equipment, basic operating features, and routine
mai nt enance requirenents shall al so be included. Docunents shall be bound in
a binder marked or identified on the spine and front cover. A table of
contents page shall be included and narked with pertinent contract information
and contents of the nmanual. Tabs shall be provided to separate different types
of docunents, such as catal og ordering information, draw ngs, instructions,
and spare parts data. Index sheets shall be provided for each section of the
manual when warranted by the quantity of documents included under separate
tabs or dividers. Three additional copies of the instructions manual, within
30 cal endar days followi ng the approval of the manuals.

1.4 DELI VERY, STORAGE, AND HANDLI NG

Devices and equi pnent shall be visually inspected by the Contractor when
received and prior to acceptance from conveyance. Stored itenms shall be
protected fromthe environment in accordance with the manufacturer's published
instructions. Damaged itens shall be repl aced.

1.5 EXTRA MATERI ALS

One additional spare fuse or fuse elenent for each furnished fuse or fuse
el ement shall be delivered to the contracting officer when the electrica
system i s accepted. Two conplete sets of all special tools required for
mai nt enance shall be provided, conplete with a suitable tool box. Speci al
tools are those that only the manufacturer provides, for special purposes (to
access conpartments, or operate, adjust, or mmintain special parts).

1.6 ADDI TI ONAL GENERAL REQUI REMENTS

a. Subnittal of bid indicates contractor is cognizant of all job site
conditions and work to be performed under this contract.

b. Contractor shall perform all verification, observation, tests, and
exam nation work prior to the ordering of the electrical equipnment and the
actual construction. Contractor shall issue a witten notice of all findings
to the Contracting Officer listing all malfunctions, faulty equi prment, and
di screpanci es.

c. Heights shall be verified with Contracting Officer prior to installation

d. The electrical plans are diagrammatic only, follow as closely as possible.
e. Electrical contractor shall provide all |I|abor materials, insurance,
equi pment, installation, construction tools, transportation, etc., for a

conpl ete and properly operative system energized throughout and as indicated
on drawi ngs, as specified herein and/or as otherw se required.

SECTI ON 16375 PAGE 5
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f. Contractor shall carry out his work in accordance with all the |atest
governi ng state, county, |ocal codes and OSHA.

g. Electrical contractor shall secure all necessary permits and is to pay all
f ees.

h. Conplete job shall be guaranteed for a period of one (1) year after the
date of job acceptance by owner. Any work, material, or equipnent found to
be faulty during that period shall be corrected at once, upon witten
notification, at the expense of the electrical contractor

i. Al brochures, operating manual s, catal ogs, shop draw ngs, etc., shall be
turned over to Contracting Officer at job conpletion.

j. The entire electrical installation shall be grounded as required by al
appl i cabl e codes.

PART 2 PRODUCTS

2.

1 STANDARD PRODUCT

Mat eri al and equiprment shall be the standard product of a manufacturer
regul arly engaged in the manufacture of the product and shall essentially
duplicate items that have been in satisfactory use for at |east 2 years
prior to bid opening. Itens of the same classification shall be identica
i ncl udi ng equi pnent, assenblies, parts, and conponents.

All materials and equipment shall be new and in perfect conditions when

installed and shall be of the best grade and of the same nanufacturer
t hr oughout for each class or group of equipment. Materials shall be listed
and approved by underwiter’'s | aboratory and shall bear the inspection |abe
“J” where subject to such approval. Materials shall nmeet with approval of the
division of industrial safety, and all governing bodi es having jurisdiction.
Materials shall be manufactured in accordance with applicable standards

est abl i shed by ANSI, NEMA, and NBFU

.2 NAMEPLATES

2.1 CGener a

Each maj or component of this specification shall have the manufacturer's
nane, address, type or style, nodel or serial nunmber, and catal og nunber on
a nanepl ate securely attached to the equi pment. Naneplates shall be made of
noncorrosive netal. As a minimm nameplates shall be provided for

circuit breakers panel board.

.3 CORROCS| ON PROTECTI ON
.3.1 Ferrous Metal WMaterials

.3.1.1 Har dwar e

Ferrous netal hardware shall be hot-dip gal vanized in accordance with ASTM A
153 and ASTM A 123.

.3.1.2 Equi pnent

Equi prent and conponent items, including but not limted to transfornmer
stations and ferrous netal |unminaries not hot-dip gal vanized or porcelain
enamel finished, shall be provided with corrosion-resistant finishes which
shall withstand 480 hours of exposure to the salt spray test specified in ASTM

SECTI ON 16375 PACGE 6
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B 117 without | oss of paint or release of adhesion of the paint priner coat
to the metal surface in excess of 1/16 inch fromthe test mark. The scri bed
test mark and test evaluation shall be in accordance with ASTM D 1654 with a
rating of not less than 7 in accordance with TABLE 1, (procedure A). Cut edges
or otherwi se damaged surfaces of hot-dip galvanized sheet steel or nill
gal vani zed sheet steel shall be coated with a zinc rich paint conforming to
the manufacturer's standard.

2.3.2 Fi ni shi ng
Pai nting required for surfaces not otherw se specified and finish painting of
itenms only primed at the factory shall be in accordance wth
manuf acturer’s recomendati ons.
2.4 CABLES
Cabl es shall be single conductor type unless otherw se indicated.
2.4.1 Conductor Materi al
Under ground cabl es shall be of soft drawn copper conductor material.
2.4.2 Low- Vol t age Cabl es

Cabl es shall be rated 600 volts and shall conformto the requirenents of NFPA

70. Cables shall wutilize cross-linked thernosetting polyethylene (XLP)
insulation and shall conform to the requirements of NEMA WC 7 or
et hyl ene- propyl ene-rubber (EPR) insulation and shall conform to the

requi renents of NEMA WC 8.
2.4.2.1 I n Duct

Cabl es shall be single-conductor cable, Type RHW THW THW, TW USE, or XHHW
in accordance w th NFPA 70.

2.5 CABLE JO NTS, TERM NATI ONS, AND CONNECTORS
2.5.1 Low- Vol t age Cable Splices

Low vol tage cable splices and term nations shall be rated at not |ess than 600
Volts. Splices in conductors No. 12 AWG and sneller shall be nade with an
i nsul at ed, sol derless, pressure type connector, Type |, Cass 1, G ade B,
Style G or Type Il, Class 1 of FS WS-610 and confornming to the applicable
requi renents of UL 486A. Splices in conductors No. 8 AWG and | arger shall be
made wi th noni nsul ated, solderless, pressure type connector, Type II, Cass
2 of FS WS-610, conforming to the applicable requirenents of UL 486A and UL
486B. Splices shall then be covered with an insulation and jacket nmateri al
equi val ent to the conductor insulation and jacket. Splices below grade or in
wet | ocations shall be sealed type conforming to ANSI Cl119.1 or shall be
wat er proof ed by a sealant-filled, thick wall, heat shrinkable, thernosetting
tubing or by pouring a thernpsetting resin into a nmold that surrounds the
j oi ned conductors.

2.6 CONDUI T AND DUCTS

Ducts shall be single, round-bore type, with wall thickness and fittings
suitable for the application. Duct |ines shall be concrete-encased, thin-wall

t ype.

SECTI ON 16375 PAGE 7
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2.

2.

2.

2.

6.1 Metallic Conduit

Internmediate netal conduit shall conmply with UL 1242. Rigid galvanized stee
conduit shall conmply with UL 6 and ANSI C80.1. Metallic conduit fittings and
outlets shall conply with UL 514A and NEMA FB 1.

6.2 Nonmetal I i ¢ Ducts

6.2.1 Direct Buria

UL 651 Schedule 40 or NEMA TC 6 Type DB
6.3 Conduit Seal i ng Conpound

Compounds for sealing ducts and conduit shall have a putty-1ike consistency
workabl e with the hands at tenperatures as |ow as 35 degrees F, shall neither
slunp at a tenperature of 300 degrees F, nor harden materially when exposed
to the air. Compounds shall adhere to clean surfaces of fiber or plastic
ducts; metallic conduits or conduit coatings; concrete, masonry, or |ead; any
cable sheaths, jackets, covers, or insulation materials; and the common
metal s. Conmpounds shall form a seal w thout dissolving, noticeably changing
characteristics, or renmoving any of the ingredients. Conpounds shall have no
i njurious effect upon the hands of worknen or upon materials.

T GROUNDI NG AND BONDI NG

.7.1 Dri ven Ground Rods

Ground rods shall be copper-clad steel conforming to UL 467 not |ess than
3/4 inch in dianeter by 10 feet in | ength.

.7.2 Groundi ng Conductors

Groundi ng conductors shall be bare, except where installed in conduit wth
associ ated phase conductors. I nsul ated conductors shall be of the sane
mat eri al as phase conductors and green col or-coded, except that conductors
shall be rated no nore than 600 volts. Bare conductors shall be ASTM B 8
soft-drawn unl ess otherw se indicated. Al um numis not acceptable.

. 8 CI RCU T BREAKERS

Circuit breakers shall have voltage, current, and interrupting ratings as
i ndi cat ed. Fully rated circuit breakers shall be provided to obtain the
specified interrupting rating.

.8.1 Mol ded- Case Circuit Breakers

NEMA AB 1 and UL 489 for circuit breakers.

a. Mol ded- Case Circuit Breakers: Single-pole breakers shall be full
nodul e size; two poles shall not be installed in a single nodule.

.9 PANEL BOARDS

Dead-front construction, NEMA PB 1 and UL 67.

.10 M SCELLANEOUS PRODUCTS

a. Al underground conduit shall be PVC schedule 40 (unless noted otherw se)

SECTI ON 16375 PACGE 8
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at a mninum depth of 24" bel ow grade. Under slab conduit may be 6" bel ow
sl ab.

b. All pole risers shall be PVC schedul e 80.
c. Al conduit only (CO shall have a pull wire or rope.

d. Provide neter/main/panel assenbly as specified on plans. Install per
manuf acturers’ recomrendati ons and per buil di ng department/code
requirenents.

e. Provide |oad schedule in all panel boards listing circuits and identifying
type and size of load, typewitten and protected by a transparent plastic
cover.

f. Al circuit breakers, fuses and electrical equipnent shall have an
interrupting rating not |ess than the maxi mum short circuit current to which
they may be subjected, and a m ni mum of 10,000 AlC.

PART 3 EXECUTI ON
3.1 GENERAL | NSTALLATI ON REQUI REMENTS

Equi prent and devi ces shall be installed and energi zed in accordance with the
manuf acturer's published instructions. Except as covered herein, excavation,
trenchi ng, and backfilling shall conformto the requirements of SECTI ON 02222:
EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS. Concrete work
shall conformto the requirements of SECTI ON 02811:1 RRI GATI ON SYSTEMS.

3.1.1 Conf ormance to Codes

The installation shall conply with the requirements and recomendati ons of
NFPA 70 and ANSI C2 as applicable.

3.2 CABLE | NSTALLATI ON

The Contractor shall obtain fromthe manufacturer an installation manual or
set of instructions which addresses such aspects as cable construction,
insulation type, <cable dianeter, bending radius, cable tenperature
lubricants, coefficient of friction, conduit cleaning, storage procedures,
noi sture seals, testing for and purging noisture, etc. The Contractor shal
then prepare a checklist of significant requirenments which shall be submtted
along with the manufacturers instructions in accordance with SUBM TTALS.

3.2.1 Cabl e Installation Plan and Procedure

Cabl e shall be installed strictly in accordance with the cable manufacturer's
recommendations. Each circuit shall be identified by nmeans of a fiber,
| am nated plastic, or non-ferrous netal tags, or approved equal, in each
pul | box, junction box, and each terninal

3.2.1.1 Cabl e I nspection
The cable reel shall be inspected for correct storage positions, signs of
physi cal danmage, and broken end seals. |f end seal is broken, npisture shal
be removed from cable in accordance wth the cable manufacturer's
recomrendati ons.

3.2.1.2 Duct Cl eani ng

SECTI ON 16375 PAGE 9
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3.

3.

Duct shall be cleaned with an assenbly that consists of a flexible mandre
(manuf acturers standard product in | engths recormended for the specific size
and type of duct) that is 1/4 inch Il ess than inside dianeter of duct, 2 wire
brushes, and a rag. The cl eaning assenbly shall be pulled through conduit a
mninumof 2 tines or until less than a volume of 8 cubic inches of debris is
expel l ed fromthe duct.

2.1.3 Duct Lubrication
The cabl e lubricant shall be conpatible with the cable jacket for cable that

is being install ed. Application of lubricant shall be in accordance with
| ubricant manufacturer's recomrendati ons.

.2.2 Duct Line

Lowvol tage cables shall be installed in duct lines where indicated. Cable
splices in | owvoltage cables shall be made in manhol es and handhol es only,
except as otherwi se noted. Neutral and grounding conductors shall be installed
in the same duct with their associ ated phase conductors.

.3 DUCT LI NES

. 3.1 Requi renent s

Nunbers and sizes of ducts shall be as indicated. Duct lines shall be laid
with a minimum slope of 4 inches per 100 feet. Depending on the contour of the
finished grade, the high-point nay be at a term nal, a manhole, a handhol e,
or between nmanhol es or handhol es. Short-radi us manufactured 90-degree duct
bends may be used only for pole or equipnent risers, unless specifically
i ndi cated as acceptable. The mini num manufactured bend radius shall be 18
inches for ducts of less than 3 inch dianmeter, and 36 inches for ducts 3
inches or greater in dianeter. Qtherw se, |ong sweep bends having a m ni num
radius of 25 feet shall be used for a change of direction of nmore than 5
degrees, either horizontally or vertically. Both curved and straight sections
may be used to formlong sweep bends, but the nmaxi mum curve used shall be 30
degrees and manuf actured bends shall be used.

.3.2 Tr eat nent

Ducts shall be kept clean of concrete, dirt, or foreign substances during
construction. Field cuts requiring tapers shall be nade with proper tools and
match factory tapers. A coupling recommended by the duct manufacturer shal
be used whenever an existing duct is connected to a duct of different material
or shape. Ducts shall be stored to avoid warping and deterioration with ends
sufficiently plugged to prevent entry of any water or solid substances. Ducts
shal | be thoroughly cl eaned before being |aid. Pl astic ducts shall be stored
on a flat surface and protected fromthe direct rays of the sun.

.3.3 Installati on of Couplings

Joints in each type of duct shall be nade up in accordance with the
manuf acturer's recomrendations for the particular type of duct and coupling
sel ected and as approved.

3.3.1 Pl astic Duct
Duct joints shall be made by brushing a plastic solvent cenent on insides of
plastic coupling fittings and on outsides of duct ends. Each duct and fitting

shall then be slipped together with a quick 1/4-turn twist to set the joint
tightly.
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3.3.4 Duct Line Markers

A5 ml brightly colored plastic tape, not less than 3 inches in w dth and
suitably inscribed at not nore than 10 feet on centers with a continuous
netal lic backing and a corrosion-resistant 1 mil netallic foil core to permt
easy location of the duct line, shall be placed approximately 12 inches bel ow
finished grade | evels of such |ines.

3.4 GROUNDI NG

A ground consisting of the indicated configuration of bare copper conductors
and driven ground rods shall be installed around pad-nounted equi pnment as
shown. Equi prent frames of netal -encl osed equi pment, and other noncurrent-
carrying netal parts, such as cable shields, cable sheaths and arnor, and
metallic conduit shall be grounded.

3.4.1 Groundi ng El ectrodes

Groundi ng electrodes shall be installed as shown on the drawi ngs and as
fol | ows:

a. Driven rod electrodes - Unless otherw se indicated, ground rods shal
be driven into the earth until the tops of the rods are approximtely 1 foot
bel ow fi ni shed grade.

b. Additional electrodes - Wenever the required ground resistance is not
net, provide additional electrodes interconnected with groundi ng conductors,
to achi eve the specified ground resistance. The additional electrodes will be
up to 3,10 foot rods spaced a mni numof 10 feet apart.

3.4.2 Groundi ng and Bondi ng Connecti ons

Connecti ons above grade shall be nade by the fusion-welding process or with
bol t ed sol derl ess connectors, in conpliance with UL 467, and t hose bel ow grade
shall be nmade by a fusion-welding process. Were grounding conductors are
connected to alum num conposition conductors, specially treated or |ined
copper-to-al um num connectors suitable for this purpose shall be used.

3.4.3 Groundi ng and Bondi ng Conductors

G oundi ng and bondi ng conductors include conductors used to bond transformer
encl osures and equi pnent franes to the grounding el ectrode system Grounding
and bondi ng conductors shall be sized and located so as to provide nmaxi mum
physi cal protection. Bends greater than 45 degrees in ground conductors are
not pernitted. Routing of ground conductors through concrete shall be
avoi ded. \When concrete penetration is necessary, nonnetallic conduit shal
be cast flush with the points of concrete entrance and exit so as to provide
an opening for the ground conductor, and the opening shall be sealed with a
sui tabl e conpound after installation

3.5 PADLOCKS
Padl ocks shall be provided for pad-nmounted equi prent and for each fence gate.
Padl ocks shall be keyed alike as directed by the Contracting Oficer
Padl ocks shall conply with ASTM F 883.

3.6 M SCELLANEQUS | NSTALLATI ON PROVI SI ONS

a. All conduit installed shall be conceal ed unl ess ot herw se not ed.

b. Connectors termnal lugs shall be used for term nating stranded conductors
#8 and | arger.
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c. Al branch circuit and fixture wiring joints, splices and taps for
conductors #10 and snaller shall be nade with UL-approved connectors for 600
volts. Connector bodies shall consist of a cone-shape expandable coil spring
insert, insulated with Teflon or plastic shell

d. Make all connections and splices necessary to properly install and
conmplete the work, and all splices shall be taped. All tape shall be plastic
el ectrical tape. Al'l connection and splices shall be electrically and

mechani cal ly perfect, and in strict accordance with all code requirenents.

e. All debris and noisture shall be renpved from the conduits, boxes and
cabi net s.

f. No oil, grease, or simlar substances shall be used to facilitate the
pulling in of conductors. Use mneralac, linseed soap, or specifically-
approved wire pulling conpound.

g. Wre in panel cabinets, pull boxes, and wiring gutters shall be neatly
grouped, taped together with 3M “Scotch” #33 plastic electrical tape, T&B
Model Ty-Rap cable strap or laced with #12 standard | acing twi ne and fanned
out to the termnals.

g. No splices shall be allowed in any cast iron or concrete pull box, unless
it is specifically called for on the dranings or it is with the specific
witten approval of the Contracting Oficer. Wen splices are allowed, a
wat erti ght heat shrink process jacket over the splice shall be used.

3.7 FI ELD TESTI NG
3.7.1 CGener a

Field testing shall be performed in the presence of the Contracting O ficer.
The Contractor shall notify the Contracting Oficer 3 days prior to conducting
tests. The Contractor shall furnish all materials, l|abor, and equipnent
necessary to conduct field tests. The Contractor shall performall tests and
i nspections reconmended by the nmanufacturer unless specifically waived by the
Contracting Oficer. The Contractor shall maintain a witten record of all
tests which includes date, test perfornmed, personnel involved, devices tested,
serial nunber and nane of test equipnent, and test results. Field test reports
shal |l be signed and dated by the Contractor

3.7.2 Saf ety
The Contractor shall provide and use safety devices such as rubber gloves,
protective barriers, and danger signs to protect and warn personnel in the
test vicinity. The Contractor shall replace any devices or equiprment which
are damaged due to inproper test procedures or handling.

3.7.3 G ound- Resi stance Tests

The resistance of each groundi ng el ectrode system shall be measured using the
fall-of-potential nethod defined in IEEE Std 81. Gound resistance

measurenents shall be made before the electrical distribution system is
energi zed and shall be made in normally dry conditions not |ess than 48 hours
after the last rainfall. Resistance measurements of separate grounding

el ectrode systens shall be nmade before the systens are bonded together bel ow
grade. The conbi ned resistance of separate systens nmay be used to neet the
requi red resistance, but the specified nunmber of electrodes nust still be
provi ded.
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a. Single rod electrode - 25 ohms.
b. Miltiple rod electrodes - 25 ohns.

3.7.4 Operating Tests

After the installation is conpleted, and at such tines as the Contracting
Oficer may direct, the Contractor shall conduct operating tests for approval.

The equi pnment shall be denonstrated to operate in accordance wth
requi rements herein. An operating test report shall be subnitted
accordance with SUBM TTALS Test Reports.

3.8 ACCEPTANCE

Fi nal acceptance of the facility will not be given until the Contractor

t he

has

successfully conpleted all tests and after all defects in installation,

mat eri al or operation have been corrected.

-- End of Section --
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