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NFGS-16AOIL (July 1981)

Use in lieu of
I-16A02 (September 1978)

SZCTON 1602

..1 Fdral SpeciflcaCous (Fed. Spmc.):

-S-876E(1) Switch, ToEzla (ToE@l ai Lock), Flush MouuCed

1.1.2 ,riczn Co.I $Canzzs LusCCuC (ANSI) Publcsclous:

C80.1-1977 Sp*cifiatiou for EiEid Stsel Couduic,
Znc-cozcad

C80.3-1977 Speclficsciou for Electrical Metallic TubinE,
Zinc-coated

C80.5"1977 SpciflcaCiou for Eigd A/u/um Conduit

i.I.3 A,r’i’, Soviet7 for Tescn and Materials (AS=--) Pblic=cio:

3 1-70

8-77 Coccenczc-Ly-Sranded Copper Couductor, Hard,
Medu=-Esrd, or Soft

Publicacious:

3UI-1978 5usays
(Emv. 1-78)





NFGS-L54OIL JuLy 1981)"

IC$I-1978
(v. 3-80) Syscem

ZCS2-1978
(. 2-80)

IC3-977
1-78)

ZC5-1978
1- 0)

K31-1975

Controls and Syst

MG1-1978

1=32-1978

ST20"-1972
(2 1978)

De.front Olstributiou Swtchboazs

TC2-1978
(Zav. 2-0) (EIC-40 and EC-80)

TC3-I978 PV Fittings for Use with R/gid PVC Condui and
Tubn

TC-1978 PVC and ABS Plastic Utilities Duct for
UndarEround Lustallatiou

TC--1978
(;bv. 1-78)

V1-1979

WD1-1979
(]lv. 1-79)

Ylttirs for BS or PVC Plasic Utilities Duct
for Underground l=stallaion

Cable Tray Syste

Gueral Puroee irinE Dvces

5-1979

50-i980

Surface Metal Raceways and Fi=:ings

Cabinets and Boxes





83-1980

198-1979

467-1972
(M7 79)

(L-1980

9--1980

510-1976

51-1979
(,t,r 80)

719--1979

5,--1979
{o 80)

869-1977
(ov 80)

(J= 77)

984-1979

122-1977

Class K Yuss

Class E Fusas

Gromdi and odi=& Equipsu=

Conductors

Nozu;etallic-ne.atbed Cables

Servce--ntrane Cables

Ground-Fault Circui: In:er.-upters

ermecic Ref.-iEerant or-C=pressors

Intermediate Meal Coudui





1.2 GENEEAL EEqUIEEMENT: Sectiou 16011, "Electrical neral
equi=emncs," applies to this section wi=h addcio a dificacins

e aso psious Co be naaco, as bou e "shall" had

*’*’OR*’*

1.2.1 Overhead Service: Overhead service conductors into buildings
shall terminate aC 4 ce eutrae ittis or weacherhead outside
the ildin. e ovee sece couccors and suppo bracket for
e orhe cocors a il in Section 16302,
Elccal ork."

Officer]

.()

1.3 SU3MITTALS:

1.3.1 M=nufaccurer’s Dace:

a. Eacepacles

c. Circuit Breakers
d. Switches





(July 1981).

1.3. Sm=ples

1.& TRANO(KE TETS. AI’D TEST RE2OES: Perform tests classified
"rucine" per N’LMA ST20 on each Cransfoec aud C the sulcs
pval in po fo. SuiCtal shall also contain the suls of

"desi" a "ptoe" tests CC we de on trnsfors
elecccally a hacally el to those specified.

PAET 2 P-ODUCT$

2.1 MZ.tLS AJD EQUIPMENT: AI materials, equipment, and devices
shall, as a minimum, met the guirn= o where Scaas
escablished for chose i: and the rmquirmmenCs of A-O. All
shall b new unless specified or indicated ochese.

2.1.1 Coordiaciou: Coordinate uew equipment (fuseS, circuit
breakers, relays, and ocher equipment) i:h exiscin station eguienc.
m Coucrac=inE Officer will pde he uecessa infocin on
iscin equieu when resCed.





2.1.2 Conduit and FCtlns:

2.1.2.1 Eigid Steel Conduit (Zinc--coated):

NFGS-16AOIL (July 1981)

qSZ C80. l

2.1.2.3 Et&d Nonmetallic Conduit for Dirmcc Burial: NEM T=2, Type
-O, PVC ou17

2.%.2.5 ncmzedLacm Metal Conduit (ZMC): L 1242, zinc-coated steel

2.1.2.8.1 Fitcina for rd mmCal cuduc nd M.C shl% bm threaded
type. Split couplinE% ar noc acceptable.

2.1.2.8.2 YCCns for elmctrlcal =aCa11c tuh= (ET) shall be the

I.A.I Feeder
,s within feet of
edance buswa7.

shall be
be unve=ci!aced,]

vermical
nveucilaCed]

hi

.1.4.2 Plu-n
type]





(July 98)

cults,bl, brass fl , a ove pla
3/ih thTelephoue CleCs si1 cou [suace-

use

l;t .,,
2.1:7 Cabinets, Jucio Bozes, and II Bozs (ih Vol Greaer
nh i00 Cui= nches): 50, hoip

2.1.8 Wire and Cables: Wires and cabesshall meeC the applicable
reuir_-meuCs of N’PA 70.and UL for theatre of inulaciou, jacket, and
conduc=or specified or indicated. Unless indicated or specified
ohe-wise, conductor si:es are based on copper. Couduc:ors No. 10 A;G
and smaller shall be solid copper. Conduc:ors No. 8 AWG and larEer shall





be s=randed copper. [Conduc=ors No. 6 AWG and aller shall be copper.
CouducCors No.,A AWG.amd larSer shall be edBmcopp

trs z :e: oc Zi coucCors. e color of the ued
cCocs in diEarenc lCzc shall bm as ollowa:

a. 120/208 lC, hasa: d, black, and blue

bo 277/80 vole, 3-’phzs.: yellov, bv,

120/240 vole, s=’l* phase: ed and

All ungrounded ouducCors of the smm color shall be’connected o the
s un;runded feeder comiucCor.

2.1.8.4 Power and Lighcin" C,==ducCors: UL 83, =77e TEW or :-N (or
XIa)

ond cCorz shall .i





NFGS-16402 (February 1983)

2.8.1.3 Minimum Conductor Sizes: Minimum size for branch ircultsall be N. 12 AWG-er C!.o mp-
c

2.8.2 Color Coding: Provide for all service, feeder, branch, control,and signaling circuit conductors. Color shall be green for groundingconductors, and white for neutrals, except where neutrals of more thanone system are installed in same raceway or box, the other neutral shallbe white with a colored (not green) stripe. The color of the ungroundedconductors in different voltage systems shall be as follows:
a. 120/208 volt, 3-phase: Phase A black

Phase B red
Phase C blue

277/480 volt, 3-phase: Phase A brown
Phase B orange
Phase C yellow

c. 120/240 volt, single phase: red and black.
[d. On a 3-phase, 4-wire delta system, the high leg shall be orangeas required by NFPA 70.]

2.8.3 Insulation: Unless specified or indicated otherwise, orrequired to be otherwise by NFPA 70, all power and lighting wires shallbe 600-volt, Type THW, THWN, XHHW, or RHW, except that grounding wire maybe Type TW; remote-control and signal circuits shall be Type TW, THW orTF.

2.8.4 Bonding Conductors: ASTM B i, solid bare copper wire fop sizesNo. 8 AWG and smaller; ASTM B 8, Class B, stranded bare copper wire forsizes No. 6 AWG and larger.

2.8.5 Service-entrance (SE) and Underground Service-Entrance (USE)Cables: UL 854.

2.9 SPLICES AND TERMINATION COMPONENTS: UL 486A and UL 48B, asapplicable for wire connectors, and UL 510 for insulating tapes.Connectors for wires N. l0 AWG and smaller shall be nsulatedpressure-type in accordance with UL 486A or UL 486C (twist-on splicingconnector). Provide solderless terminal lugs on stranded conductors.

(z)

8





FG$-I6AOIL (Jul7 1981)

2.1.11.1 Toggle Switches: Fed. Spat. W-S-896, totally enclosed wth

bodies of Chermosetcin8 plastic a a cing scrap. les Shell be

[ivo]. Wiri caiis sll be of the v CTpe, side

SCches shall be raced eCe AC ouly,. 20 ere, !20-277

vlcs, wch the =:me: of poles nicated.

ewe!s

2.1.11.3 DiscoumecC Switches: ,L-%’KSI, [e=eral] IIMy] duC7

[{q nSla] =hw, quickke quick-Srei,
vols, :nd he nbdic=ed. Provide

seng as coicounec ans shall be horsepower raced.]

2.1.11.A Mrk cir:uic breake;s used as switches for 120 volt
fluorescent fixtures "S" per 5rL 489.





NIG$-16AOIL (July 1981)

2.1.12 cepcacles: NEMA D l,hea duty, grounding
and coiraious shall be as indicated. Bodies shall be of

o"

2.1.12.3 Wear.berpzof Eecepcaclss: Provide in a cast mtal box vih a

2.1.12.6 Gumd Yault Ci=cuit Interrupter ceptacles: U943, s
applicable, and shall be dupl.fethghe for inE n a

ar cide scial oem for this pjt. [ode in cings
iicat] [ cfiraon, raed e,

2.1.12.6 nge =epaclas: 14 coiratiou, .rated, 125/250 lts. [Yuish oue chi plu th each recepcacle.]

125 tacle.

2.1.12.8 Pluss: ?rcde hea-dut7 rubbez--overed 3, , or 5 vire
cord of the rquired size, Jcll the plugs thereon,
eint, e plugs sll be as listed tb the cepcacles, c!ecath gundi blzes. era equieu s not available, u over the

2.1.13 Pmuelboas: 67 a 50, applicable. Pauelboas foe
as sauce discoecti ans sll di:iolly coo o 869.

PaIboas shall b circuit bar equippu__
". si cle=e paiboa assbly o =hac a indidl
baker can be reved wi:hou= dis=urbin3 adjaceu= uni=s or wi=ho=
loose.mE or ving supp!ucal insula=iou supplied as a means of
o=aini clearaes as rmquir.d . erm "space only" is indica=ed,
ke provisio for the =ur ins=allauion of a breaker sized as
iicaced.

I0





NFGS-16OIL (July 1981)

2.1o13.1 Panelboard Buses: Provide copperbus barssupported on bas ndepudenc of ce crcu breakers. Desses a back pans so ha breakers 7 be chaned =C chini,dZli, or appi. Pa an ulaed neutral b eaeh panel forci of ciui neutral coors Pda a separa=e gu
a gen sCpe alo i=s fu a boud o he seel

[200,000] amps r’as
let-through current shall noc

door

:s.]

.98E,

11





(July 1.981)

o cot17 siz stes and orload hters. Motors fo operation
2081C, 3se cits shall ve a volCaBe rzci of 200 volts

d tOle or operation on 80-vots, 3-base shall harm voltage ratin
of 0 volts. Mtors shall be de’iEued to operate st full capacit7 with

cutout otor overload
tor control circuit in

ons. Cntrol circuit
r si=ch or to ::ore than one

shall
wing e selector

in a position, or each corer
in sight of the control the controller disconnecti= Leans shall be

cpable of being Ioc! im the open pose:ion or a --anuall’ refaced,
non-fused switch will disconnect the motor the source
shall be placed sigh of the mmtor location. Overload :entire

devices adequate protection co the motor windinEs, he he
ther-_l in se-ti=e-lim/ type, and ilude a r
button e cover of a

circuit breaker s’





FGS-16OIL (July 1981)

2.1.17.

ZCS4.

2.1.18

shll be rat,

braced r
feeder

:ers

(s)

13





(July 1981)

for t&e

rd pe, a
valls ac the he:
I.

=ym of the fini:

1.19.3 Coniuic
:le outlets shall

of 1 i=h.

icaced.

Unlesa indlcaced, t for
a /n of and for mltipl outlets a
conduits for tale risers to te pho

2.1.20.2 Grout ods: Copperweld :,-e, 3/4 inch in dimmecer and I0feet lonE unless otherwise indicated.

14





N’FG$-I640IL (July 1981)

3.1.1 Censral Requirements: Electrical installations shall coo tot int Of Sl C2 70 a to th cuir=ts secified

la," siou," "Group" of ho locanions involved.oa cult cable eals vha id hA 70.

3.1.7 Wirin Methods: Wiring =athod shall be insulated conductorsincalle in conduit, cepc whe specifically indicated or specifiedoes, or quid A 70 co be insalled othese. Conduit,iI gld cal conduit, tediace metal coui (C), orelectcal tallic ubi () eepc e specified or indicatedoese.

3.1.3.2 Zlectrical F-tallic TuinE: Do not install umderground,ence in coree, ue in aa= whe subject to sere psicalue in outdoor work.

3.1.3.3 o=allic uin: Use only vher pecifically indicated orscifi for special si==io or

3.1.3. U=derEund Coui=: [Rigid s=eel or steel C] [PVC,] eucase in a= of 3 inches of co,race.

3.1.3.5 Conduit In or Under Floor SleDs: [Rigid s=ael or seel C]





FGS-16AOIL (July 1981)

3.1.3.6 Service Entrance Conduit: [Eigid steel or IMC] [PVC, Type
flm the

mChmm outside the ilainE].

3.1.4.2 Fmke chrues in direction of runs with eCrical 5ends or
cC-..tal fittings. Ye field--e bs ad offsets =h a hlckey or
cuit-bendi chi. noC install cshed or defoed conduits.
A-oid cr_pped condus. even
couis, bs, fiins, and euinC du
clcK cuica of all

additional

16





izss Z inch an smaller and shallrW.

3.1.4.5 Conduic Luscalled in Con’s Floor Sbs: eam so as

cic chin Ch ddle ehi of the coerce slab. Do c

Spa ouiCs

ucsli uoC lose che dieters =apc ac
lacio. io o bands shall C be sibla abo ohm

joints, pda suitable vactiZhc esusiou ficcis boudi
jrs. uC lar chart one inch trade size sll be parallei

ionC, C coC sll be close Co of the suppos of ohm

slab. Ezsa couiC inscallzd beach floor sbs in a of 3

i of coraCa.
3.1.4.6 Fasten conduits to sheet tal ’o es and cabinets with

loknuCe wbsrm id 70, ee insulaC sbings a us,
a arm hs caC be bugh nco fi contact with he box;

oase, use aC least a slnsle locuC and shinE. .cknuCs shall be

th. ta s edEes for diZi into he wall of cal elores.

Icall shnKs the es of couis a pde insulaci
vhad A 70.

3.1..7 SCua: Pde co,nits stubbed up Chrough’coce floor

clhn for plus, ec flush th the finished floor.

ca cCors Co ,nc n &id steel conduit, except

flibls cal couiC y bm used 6 inhes above the floor. e no

qun coecioms a de, install sdriveperaed
flush pluEs in coui

3...8 Flible cocto of sho !eth shall be provided for

cess and cessed !ihci fturas, equnc =ubjecc to

brzciou, noise transsiou, or vnc and for all

idih= f!=i!e ccndui shall be used in wet locaious. A separate

d condcor shall be prodded across flexible connec:ions.

3.1.5 Busway Ialiaion: Install busways prallel h, or a

ales o, ceilis, walls, and sctural zbers. Suppo buswaTs
in=eals no exceedizE 5 fee and brace o preveu lateral

7





hG$-I6AO IL (July

- cc vh= uid fr puili of res,
cc, nci of dac.s or f=urs. =zs for

rou units, d !th chiz c:ws or -!ded studs ou ceel wck.

:.- ucs lot il-:’ie !u hrs] y be ued in lieu of "c.od

wizh an appved ype lateener not ra :ham A ihez the box.

eu pemCraCi riorcedomcree = avoid cuciu any





;F=$-16AOIL (Juy 1981)

].1.7.1 Boxes for use wih racewa7 systems shall no e less han
I-i/2 innhes deep except where shaller boxes quid by
ciio a appved. Boxes fo oher an liEhinK-fu oues

h a cu pull b, aE he feeders =o iicae clea=17 nbe

3.1.8 FniuE Hights: Munt panelSoas so the heht-o, the top

3.1.10 Conductor Id_m=ificstio=: ?.-vide coodu==or idn=ificstionthin h 6Izu vh.:.ru a
iden=ifctou =h colo..ed iu!=ed coW.tots, las=icc:edself-scicki pdntd rrs, colored lon cable ties a places, or
ha-sh e sleeves.

3.1.11 Splices: M plcs in c=essile locatio. Yka splicescouctors No. i0 . sller
ccr=uctor. ke lices in
aolderlasa co.actor a oer h an

o: /. e all,u:a

(T)

19




