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Thle &rUetln ls one of a geloo of elg[t teobnloal bul].ettns, tleslgnaterl ae
Eousln* Deelra @.
Thege bulletlns ars dlvld.eil lnto parts, each of vhlch 1111 d.eal vlth gone
el-ement of techntoal ileslgn.

PARI I - IIUBf(f IililAU,AIION, 1g tsgueal vlth thle Introduotlon. Obbo
1nrts1 lnctuillng &terlor DletrlDutlon, u1J.L be tseuod fron tlmo to tlms as
they are coqlloteil.

flhts coDnectd eclee of Eoualng Dealgp lbtes 1111 contaln teahnloal data,
notee, obscrvatlorg anit rooomendatlons relatlng to tho cteslgn problEne uhloh
are oonoaned vlth Lw-rent houslng based on tbe contknrlng obeevatlon aril
lntenstvo sturly of pubJ-lo houalng proJeots vhloh have been ln operatlon for
rcre than ten yeare. ft should be noted tbat all reoomend.atlons are advleory
onI.1 ercept to the ertent tbat they refer to or refloct the uand.atory requlre-
nants of the current, publtshed. PEA Mlnlnm Physloal Stantl.artls anil Crltcla.

Theee hrlletlns are not offeretl ae tertbook naterlal, or vlth any pretense
tbat they tl.eal exhaustlvely rlth any partlcular subJeot. In nany lnstanoes
they erpross oplnlons yhlch nay be eubJeot to challenge, and they are rrlttea
ylth a frank acknoyledgrant that uany reaclag - partlaularly profesetonalg -
uay be as velL lnforued. ln speotflo floltl.g as the vrltere - pshapa rcro so.
The PEA belleves, hovever, tbat carefirl conslcleatton of the cpalence
reoortle<l arril the auggestlons offereal should reeult 1n the avoltlance of cetaln
shortcoulngs vhlch have beon noted ln exletlng proJects anil ln lrrofltlng from
the }orowledge of tbe uany good. characterlsttos vhloh have been obscvod anal
etudletl.
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Rcqulrenente for laterlor elcctrlc llght alxdl pou€r for Iov-rent boustng
proJects dllffsr very Ilttle ln taslc d.etalls fron thosg for average pr1-
vatc houelng dcvelopoents; tbe obJectlves ta toth cases lncludlo the pro-
vlelon of llght for safety ard rsll-botng, md Sover for conyenlence, both
rlth econony ln use. In publlc houstng thcse fectors urust be especlally
sslI balanced stnce, bccause of, the speclal necd. for ccoDoey, the use of
electrlclty um.st be geared to thc. eseentlal eleuents of health, safety,
and cuetonery conyent ence, rather tban to luxury ruc.

Ehe foregolng atatsment shouldl n,,t te mleuaderstoodls the eoet of elec-
trlc vtrtng ls low lu trroportlon to tbe.t of thc othe:: constructlon con-
?onents, tho produetlon cost of eument tends to dleerease tn nany ereas,
anC the uses found. for electrlc serrlce are lncreaslng at a rapldl retai
but, rtrlle these factore rust be recognized ln nrbllc houslng deslgn,
nothlng that results la .U&$!gjS.EgEg expenso - tnltla.l or operattng --
sboulal be tncludedl. Elcctrlcal eaglneers should heve an trndleretaniLlng of
the problens lnherent ln los-rent houslng, vhlch often requlres nore than
the average sklII and tngcnulty.

Deeign ba.setL on the nlulnun requtremente of the Natloaal Electrlaal Codles

hae net the fr:nttanental obJeattvee for safety; essentlal!.y, lt ls a safety
eode, andl any tnstallatlons ae.de tn aocorda.:nee vlth lts requtrenents wtIl
be sa.fe wben properly nalstalaed andl not abueedli nor dloes the code illsre-
gard. the elements of health and econony, lftthout sacrlflolng safety,
efflciene]' or convcnl.cnce, lt ts nocessa.ry la deelgnlng low-rent bouslng
to erpJ.ore alL posslble neans whereby econony ln lnitlal cost and oper-
atlng erpense vtII be achleved.

fhe lnfornatlon eonta.lned tn thls bulletln reflects erperlenoe tn the
clcctrlcal ftelil galnedl. thror:gh tho operatlon of uany publlc lor-rent
houslng.proJects, andt lt ls hopeil that tt rt]-] be of value ld aeleotlag
tbe types of cqul.pent aad tanner of lnstallatlon tqst eulted to the gcn-
eral and speclflc nature of ca.ch problen.

lhe lnportance of avotd.lug pltfa-lls, rhlch ln the past he,ve resultetl ln
ualnteaance and replacenent coets beyoad aaounts constdcredl rea.sonable,
h.as becn streeeerl fron ttne to tlue andl reported fron PEA ll.cld Offlces
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andt local Anthorltlcal raLntcaaDcc dlclnrtrents. Ihc follorlng ltos fa.U
tn thls groupt

Dlatrlbutlon Cmtcrl - ldaln and. fcc{or cqnllnent tagtellcd ta erarl tl,a6ct
bas bccn founll, to bc affcctcd by eondcnsitl.oa, rhlch oetlscs corroslon of
varloug lnrts a,nd. rcqrrlrcs coustant ralat@ancc attenttoa or carly loplaac-
Ecat. Cravl specGs gcncrally arc not caslly aogcesltlc for norral rorlLag
condttlone.

Sranch clrcult equllnent nhcn lnaaccselblc to toanta har placclt rcslnnrl-
Dlllty rlth proJcot ranagcncnt for rcplaoocat of fircc protcctlotr, rtth
tncrcageil nalutcnanac end oparatlng ooetao

Servlcc dllsoonncct cqutllent loaatcd rbcrc acccttlblc to uaauthortlcd 1nr-
rone hes canscd aonsldlcrablc annoyancc and adtdtttlonal ratntcnancc lu[rctr-
vlslon.

lflrinr, - fnpropcr typcs of rlrc lastallciL !.a racoays rhloh ray bc suDJcct
to condcneatlon oftcn result ln a aory:lctc rcrtrtnG of a part of the ryrtcr.

Drccaslvc ovcrloadlng of ctrcult rlrlag hat rcrultcd lu carly rcplacocat
of rtrlug and createdl a hazard[ to llfe and, propcrty.

ftcctrla llgterlne - fhen electrlclty has bccn purobascdt at rbolcsalc and
ch€ek uctcrtng faclllttcs do not pernlt 100 pcr cent rctcrht, thc amange-
nent has not provcn aatlsfactory to'ohcok tcnant consurptlon"

Protectlve Dcvtccs - Iupropcr protectlon of rtrlng and, cqullncat or nonc
at all has bcen knora to causc scrloua loes of llfc a.nd. property. ldlson
baec plug fuscr havc bccn a conetant amoyancc, In that taaants cen tnacrt
fuscs'of largcr capaclty up to J0 arpcrc clzc for 1! anpcrc brancb ctr-
eults, or othcrltc ta,rpcr rlth the co.ulpncat andl orcatc a harard. ftrc
usc of fuecs ln cxcces of 1! aqpcrc capaotty for a drclllng unlt olrault
la a deflnlte hr:a,rd.

Outlcte - lhc Brovlston of outlets for tronlng boards aatl hot $Iatcs ln
ccntrel and,/or conmralty laundry ls an r:nngcossarlr expense, bccause of
tbe custon of tenaats Oolag launilry rlthtu ilucIItng untts.

Sase rcccptacles should. be of the beavy dut;y type, ae provldled ty thc
lateet revlslon to lederal Speclflcatlons.

Laxlty ln prov!,lEng n€ans for groundl.ag of ft,trrc lnstallatton of
autonatl.o lauadlry equlpeat h6s resulteil ln exoegeLve, erpendtlture later.

Oeneral-Iy, spoclal outletg for rrad.lo.srd telervtelon reoeptlon 1111 not Ie
pturldsd 1n clwelllng unlts. In sp€gtal oaoas tt ray be tleslrable to tnEtaLl
suah qutlsts ln roomg to De ugetl flor Eoalal and reoreattonal puqpoEeg.
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Irlnopcr locatton of raIl gtrttchct la plblto qpaas! - rhcrc eocr!,
lo obll0rrn - hag bccn a lource of annoyance and m rnusud aDourt o.f,
plaocrcntr.

rlDlo
l€-

lllllIlr - EracLct tylrc fkturcs rlth rceqrtacb and lntegral control
grltohcr havc not alrayr provetr eatltfactory, Decaurc of thc dltfloulty
la replaoreot of pa.rtr.

l!,rturo-oontrellcd ralL or toggh oritohcr for e,11 looatloat arr prc-
rorlDci ln thc tlalnun Physlca.l Staoilardls.

looatloa of baroncat Ughts rhcrc y0Blag obrtmotr tbc lllunluatloa
olcetcr a halard.

laoL of adcquatc lllunlaatloa la cravl rtaoo., andt lulnopcr ooatrol of
ltght, her Eccn a coartart coqlLd,at.

I a DESIGIV TOR IITMIOR IfIRIN}.

a. Gsnoal. Slnos thc oholce of fireL or EacgJr for uttllty Etrvlo€o
(batfng, oooklng, rdrlgeatlon, etc.) Uas consldsable beartag on the
clcotrtoal ilealgn, lt 1s egssutlal that the @qgy raqulroente be krwn
at an early etagc. The uethod. of aeLeottng firele aad enegy for ut1L1ty
gcvloes ls dlsorugcd ln anotho PEA.bulletln. Sl.noe eL*trlolty rtII
alvaya be ugcd for llgbtlng and ulscellaaeous rctor tlrlven or heattng ele-
uant operatlone, the ilestgn uay b6 etarteal by spottlng outlcts and. 1ni11-
oatlng alroult rlrlng vtthln dvolllag unltg as soon as untt plans are
avallaDLc.

.!Lc looattoa of ltgftlng, ooaycnlcncc, anll rrltoh outlcts lr ortllaertly a
rtrptc opclatloar flt bcoaurc of thc neltlplc usc of itrolllag utt typos,
rcrc thal ucuel oarc thould, bc tekcn to c:clud,c uanecessery or h:trry
Itu. (lor sarplcr oo a proJect of 500 drclll,ag unltr, tbc cllrtalttoa
of onc outlct rtthlu a unlt regultr !,a a savlng of, !00 outlct boret aaC
dovlact andt potrlbly 5000 fcet of raoeray anit 110O0 feet of rlre.) A
tborougb rtu(y of tbc clcctrtc layout for cach typc of Orclltng unlt tr
roccrlet? to aohlcvc a ilcstrablc talaace tctrecn lattlal ooEt andl f,uturc
olrrettng {penrcr

Ecotrlcal ilrarlngr shotlil lailtcats tbc reasonablc and eoeuratc looattoa
anrt rtrlng (r&crc-rcqplrc{) of, eIl clcotrleally olrratcd. cqutlrcnt, oorr
trolr aad illrcouacctr, ltghtlag flxturc outlcts aad, srltch controk, rc-
aqltaclcel rcrvlcc rqullneat, neterlag loaattonr, branoh aait fccdor clronlt
coatrol panclr, fccdcrs antl tranch otrcults (rhtcb thoulit bc rhom oonnect-
Lag outlcts aadt aunbcred to lnilicatc otrcult)r

.
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Detalls of traasforucr vaults, ncterlag antL dlstrltutlon ccatcre, and. aly
lp€oial cgulpcnt, lncluiltng rdrlng dl.lagrans ehovtne tlnc ooatrolleil clr..
outts, ehould be prelnred.

.[.fter the branah clrordtlag 0crtga and the polnt(s) of ]ranch clrcult dle-
trtbutlon have been dctcrulned, rlser dlagrals, gencral fccdcr layoutc and
clcctrlcal &rawtngs generally oen bc conplctcdr

llo aeccnnod.atc the tulldlng naster d.lsconnect, netcr centcr and/or dttrtrl-
butlon centcr, lnsldle a tulldlng rbere there ls ao bascncnt, the floor-
plan nust provtdle q)act for the rcquireil equlpnent. lfhere thlo cqulpncat
lc requlredl tc be on the cxtcrlor of, a bulldlng, a locatton that 1111 per.
ult at lcast parttal couccalnent by plautlag or other noens v111 prevent
uarrlag the extcrtor appcarancc of bulltllngs.

facorlnrate not lcgs than tbc ntnlrtu rcqulreuentg of goveralug rulEe arrd
rcgnlatlona, es prescrlbed Dy:

Ilatlonal E,cctrlcal Coac (latcet cdltlon)
locaI l,{unlclpal and/or State cod.es aadl regulattons
Iooal utlIlty companyr s regu-latlona
Aoy other govcrnlng bodlco

crccpt that aay requlrcneate rhlah appear to bc rmnacessarlly reetrlctlvc
should be rcvtcrcd vltir thc proper authorltles la an cffort to lceurc
nodl flcat!.ons and ratvcrsr

York drorn on diaulngs contrary to rules and rogulatloas, and not covcrcd
by ralvcrs, requlrer ohaugca ilurlng constrnctlon and Lnvolvce unaccetaary
Cl@CnsCo

lor- unlfordty ta use of clcotrteal nlrlng eyubols, telcot frou thc rtand-
ard-s of, thc lncrlcan Standards Assoclatlon thoso appltse.blc to tbe requlrr
ncatc of thc proJect (as llluatrated. ln Blgnre 1).

tr Dletrlbutton Centcrs. Dlstrlbutlcn centcrs nay be dlvlitsdl lato
thrce groqss tranch olrcult, fecdcr, and nain. Undler all coutl.ttlons,
provtslon ehould tc nadc for branch clrcult centers, vhllc f,eedlcr aad rala
ocntcrs rl11 bc lnetalledt oaly lf the iLesign requlres thcn.

llhe locatlon of, dlstrlhrt!.on ccnters depenils on thc tlpe of bulldlng,
lctcr locatlonr, &d cleetrloal equipnent e€rved.. In dleternlnlag the
nethodl of dtlstrlbutlon and tfpe(s) of ttistrlbutlon, dcslgn a eyrtcm vbtah
rl11 reflect tbc loncst practlcal rlcoononlc ccetr, that ls, tbe lorest
lattlal cost, ooasletcnt rlth low nalntenelee and operatlng cxpcnse,

a
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Gel1lng Ortlet
Bracket Ortlet

Br.acket Firtur.e
(*ttctr Integral)

fimctlon Box

Duplex Convenlencc Reept.

Bracket Flxture rlth Recpto

Te1evlalon Convenlqtcs Recpt.
(toeru t REc. RooMJ oxLY )
flloor Beceptacle

Cei.ltng Fan Ortlct
lTall Fan Ortlet

Raruc Ortlet

Rcceptaele Pllot Llgtrt
and Srltch

f,ashlng llachlne Ortlet

Drlt IJ.ght Ortlet
Speclal hrrpose Ortlet

(Descrlbe ln Spcc.)
Slngle Pole Srltch

Doublc PoIe Snltch

Tlree-Way Srttch

Foru-ltay S;l,tch

Iooktng Vpc Mtch
S;Ltoh and PLlot Lfght

Rpnote Cmtrol $d.tch

Conblnatlotr Sltch and Recpto

RII Chaln Srltclr

C}ock Ort1et

Itrotor - V2 Horseporerl Etco

Conductor Golng Dorr

Conductor Golng Up

E Cqrtrollcr

-I 
Selvlco E4ulpnent

tlbscrlbc in Spec.)

Il Iightlns Fancl

f- Feeder I}lstrlbutlon Panel

@ Ptrll Bq

tr xeter (lndlceta Quantlty by f,o')

2 t Branch Clrcult to Pancl -
-"-- Clrcult [[oa. 1, 2e )e Elc,

Brench Clrcult; Conceal.ed ln
Ccl11ng or IeIl

Branch Clrcutt; Dcposcd

1_16: Br. Clrc. i Concealed ln Floor

- 

Feeder Conccahd

---- Fecdcr Bpoccd

Rrsh Button

Buzzcr
BoII Rlnglng Trentforner

lblcphonc Ortlct
Ptrbllo Telcphonc Ortlet

Iclcphano Ceblnct

Slgnal Conductoru ln Raceny
(Cocealcd)

Stgnal Conductorr ln Raccry
(Erpoccd)

Ortlct for lLater Blorr ConD.

Heater Cmtrol Srttch
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1++t
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4 Cmdo
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(1) Branch CtrorLtr. Branah ctrcult ecntort rboul0 bc ooavcnl-
cntly loeats0 for tbc reetoratton of clroult protectlo!, IEfgE$.[g rlthh
dtuclltag unltt, eopcatally lf, clectrlo cooklng le taalud.cil ln tbc utlllty
rcrvtcct. trEcctrlcal appll,ancct ratc0 at lorc than 1650 rattr, rnoh ar
elcotrlc rangc!, requlre dlsoonneatlag neaaa other than ag a part of ths
aplrllarcc, &d read.lly aoocrslblc to thc opcrator.

Braaoh clrcnrlt ccnterr ueually conslgt of tro or thrcc ltghttt€ anit raall
appltanco olrcrrltl, itcpcaillag on tbs slro of tbc drelllng unlt, rlth tbc
addtltlon of, a hlgh oapaclty alrcult f,or coolC.ng nhca roqulrcC.

lhc brancb clrau!,t ccoter nndcr certato oondltloas ray lnclndc'tbc rctcr
aocket ln artitttton to thc panel propcro Bach-to-baok @
clroult ccntcrg ar{l netcrlar arc avatlablc for. $nrtallatlon tn crttllor
iaII coustructton of thtckarrsGr vetytDg fron 4til to fr. Ihc aotcr rooLot
faccs on thc atcrlor of tbr rellr rlth the lrmoh olrcolt osatcr tcoct-
glblc fron lnslde tbe 0rc111ng unl,ts. 3y d.cccntral!.dng thc branoh ctrcutt

ROW HOUSES ROW HOUSES

SERVICE CONTACT BRANCH OR

TERNATE SERVICE FEEOER CIRCUIT
CONTACT MAIN ANO/OR OIRCUIT

SERVICE CONTACT ANO
MASTER DISCONNECT
(WHERE REOUIRED)

FLATS

CH ND. FL.

SERVICE CONTACT AND
MASTER OISCONNECT

CIRCUIT PROTEC
ION AND PROVISI
FOR METER

FIGURE 2 INDIVIOUAL DISTRIBUTION
CENTE RS

MAtN 0tSCONNECTI
ctRcutT PRoTEcTtoN,
AND PROVISION FOR
METERS IN \|EATHER.
PROOF ENCLOSURE

FIGURE 3 GROUP DISTRIBUTION
CENTERS

MArN 0tscoNNEcT,
CIRCUIT PROTECT-
ION AND PROVISION
FOR METER

orscoNNEcTs, As REQU| REO,
CIRCUIT PROTECTION AND
PROVISION FOR METER IN
WEATHER-PROOF ENCLOSURE

FLATS

AtT E RNAT E
SERVICE CONTACT J SERVIGE CONTACT I ST. A 2 NO, FLOOR

BRANCH OR FEEOER
crRcurTs
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scHEuE'A' SCHEilE'8.

ETE .G.

Pno?Ectro{ lilD
IETER FACILIlIES

NorE ScHEME 'c"
CONOUCTORS OF A 3 PHASE, 4 WIRE SYSTEM MAY
BE GROUPED tN ONE CONDUtT, W|TH A STNGLE
PHASE SERVICE CONNECTION TO EACH OF 3 LOAD
CENTERS.

GENERAL NOTE'
WHERE pRACTtCAELE, BRANCH CtRCU|T ANO/OR
FEEDER PROTECTION AND METER FACILITIES MAY
BE LOCATED IN PUBLIC HALLWAYS AND GROUPED
ON EACH FLOOR, OR ON INTERMEDIATE FLOOR
SERVING THREE FLOORS.

FIGURE 4 FEEDER DISTRIBUTlON FOR
APARTMENTS. INDIVIDUAL (ABOVE ):-.
GROUP (BELOW)

protactlve outXets, the tenant has
accrsg to the braneh clrcult ccntcr
anil reslnagtbtllty for restoratlou
of tranch clrcult protectloa, tbereby
reihrclng opcratlng nalatcnancc coat'
rlth usc of stetralardl cqullment.

Uadler certaln condltlous of operatlon
proJect lnnagenent nay.daslre cen-
trallzatton of all brancb clrcult
ccntcrg tclng usc0 ae dlstrtbutloa
contcrs. Ehc oentcre tn strch case
should be located nOar thc longl-
tud,lnal ceater of ror house !u11d-
lngs or ncar the center of load tn
apartnent tSpe butldllngs, to avotd
unduc lengths of branch clrcults
and corrcslnnil.lng lncrease la copper
gl,sea. thle amangeueat pllaces fulI
restoratloo of braach clrcult pro-
tectlon rlth operattag aatnteaancc
greatcr tbea rhere dlscentrallzed
branch clrcult ccnters bave basn lu-
stalIed. Equtpucnt for centraltza-
tlon requlres apeclal panel connec-
tloner (for tlluetretlou leo
f,lgures 2 aait l.)

(a) Fceitcr - A fcedcr d.l,s-
trlbutlon ceater, or sevaral ecnters
fron rblch fcedere cxtcail to branch
clranlt ccnters, are usually requlrci.
ln apartneat type butld,lngs. Bhls
arreqg€ncnt nay also be trgcersarlr
for certsln tylrs of ror houseg and
tro-story butld.lnge rlth flats.
Ifhere electrlc cncrgy ls purchased
vholesale, PEA standlarile requlre
that thc dlcslgn proviile for futurc
tnstallatlon of 100 per ceat aheak-
neterlng to pernlt control of coa-
ourptlon. X'or ror house bulldlngs,
the locatlon of ladlvldtual drclllng
unlt check-neters 1111 be govcrncd
by the dcslgn and locatlon of brarch
elrcul,t protectlon.

fceder dllstrlbutlon ecnters shoulii
not be locatedl rrithla erawl sl]aeee
or ln a drelllng unlt.
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(lor t}pical lllustratloae of fccder ccnter locatlons s€e trlgures 2, J aad
t+. )

(f) Servlce Dlsconnect- - locatc ser:vice dleconnect wlthln the
tulld.lag to be served anil atLJacent to branch clrcult or a part of the fee4er
tllstributlon canter. Tho d.lsconnect shouLd be readlly accesslb}e to raaln-
tenance operator and beyonil rcach of chtltlrea. Uud.er eertata cond.l.tlons ln
ror house butldllngs, the dllgconuect rl1]. be located on the exterlor of
bulldlnge, rlth the handlc about flve to slx feet above grade.

co Wlrlne. fnterlor rlrlng ghould be dcslgned on the basle of a volt-
age clrop uot to exceed J Der ceut from poltrt of bulId.lng servlce connectton
to the last outlet rlth all lanps and. rlevtces la operatlon anil losd.lags
baaed on 75 ;rer cent of cod.e recorncnded. allowerccrr (.l,rttcIe 22A - L9\7
li..IL Code). (ltigures ! arid 6 lUustrate bre.nch clrcalt ulrlng d.ctalIs
vlthtn ttrelllng r:nlts.)

In general, ln ftreprcof trulId.lngs, netal racerays rrlth lneulated vlree
are usedl.

In aon-flreproof struct'tires, artsored ce-bIc, non-aetalllc cable or knob and
tube rlrlag nay be uced, eubJect to the requlreneats of all governlng botttes
havlng JurisrLlctlon.

Contluctors l,n racways shouJ'tl be leatl covered, nolsture reslstant rubbcr
eovered or other type especlally arrproved for use rhere racovays are ln-
stalledl (1) uaaergrorrad, (p) fn concrete elabs or other Easonry ln illrect
contact vlth eartb, (l) f" vet locatlons, enA (lt) nhere conilensatlon vlthla
raceuaJrs ls Ilkely to occut.

Servlec cntranee conduetore shall not be nrr through hollor spaces of, or
rlthln, frema tullttlngs for a dlstance greater than flve feat, rurless pro-
vld.ed. rlth overcurrent protectlon at thelr outer end.'

d[. SiEnall-l$e endl Co$rurlegtlon. llhe varlous facllttles for slgnalltng
a-ntl eoununieatton aay te dllvlded lnto the follovlng groups: call eysten,
atarm systen, telephoae systea, radlo systen, and televlslon systen.

fn congiderlng the neede of Iov-lneome tenants lnltlal cost, 'nalntenancc
and operatton, and the necesslty for protectlon of safetS', healtb and ile-
ceney of Ilvlng becore en tnpo::tant factor for overall plelnlng.

(1) Call- Sye-ten - lfhere means for cal1lng ere D,eeeese.rJr, a ne-
ehentcaL d.evlce nor:ated d.lrect1y on the drelllng urlt entrance door nay
be used. (rather than an electrlc calltng systeu whtch ts uore expenstve
to lnstalI and. natntain).

Autoura,tlc door openers are lnoractlcal, unless a EIee.Ds of coclmu:rlcatlon ls
lnstelled to control lts use. Sfuree thls t;pe of er:.pltutent ls unneccs-
sar:!.Ly e:cpen*lve for low-rent bcr..slng, tts use ls not approprta,te.

t
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RIEBON TYPE 2-BEOROOU APARTI'EI{T
SECOND FLOOR PLAN

ET

TEE TYPE 2.BEDROOil APARTMENT FIRST FLOOR PLAN

NOTE
I. KITCHEN CEILING FIXTURE IS LOCATED I/3 OF DISTANCE FROM CABINETS TO OPPOSITE IYALL.
2.COMBINAT]ON SWITCH AND RECEPTACLE UN]TS ARE LOGATED 6" BEYOND EOGE OF OPENED D@R

WHEN THESE UN]TS ARE LOCATED ON WALL ADJACENT TO DOOR HINGE.
3.DO NOT LOCATE CONDUTTS,OUTLETS, ETC. AT END OF BATH TUB.
4.ROUTING OF HOME RUNS IS OETERMINED BY LOCATION OF PROTECTIVE CABINET.

TTTnSE PLAI{S NOT T0 3E USED fOR U^IEILING DESIGN PURP0SES.

o

I

FIGURE 5 WIRING PLAN FOR APARTMENTS
AND FLATS
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FIGURE 6 TVIRING PLAN FOR

TWO STORY ROW HOUSE
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(r) Alargr-Syetcn- - fn gmeral, flre alarn statlons andl gongs arc
urneceseary for ror houses and. fl.a.ts (of the valk-up qpo). Iu apa.rtaeat
tutlitlngs (dtb. clcvators), eonsult tbc 1oca1 governtng boarit bavlng Jurta-
dllcttoa, snd rhere such rcgulatlous appcar unnecassarlly restrlctlve, cn-
ileavor to seeurc vp.lvers.

(f) fGlcpbogg SvEt.eB - llhc deslra.blltty of plannlng for firturc
tclcphone lastallatlon ln the lnd.lvlduol d[we3.11ng unlts ls gencrally rocog-
nlzedln ttl.s ehorrld. conslet of nlnlnun adequete roughlng-ln to perult, at
e. latcr dliate, the lntroduetton of cablcs, cable ternlaals, proteetors aad
rlres rlth ntnlnun cuttlng of gtructr:.rcs.

&rperlcnce of erlstlng proJects tndl.cate that the iieuend for servlee varlee
fron tro per cent fo 55 per cent of the nrnber of dlwelllng untts lu a pro-
Ject.

Consu.lt vlth thc loca1 tclophonc corpany regardllng requlrelents for thctr
fa.ctlltlea antl crpcricnce tn lnovtdlng tbc aogt econorlcal layout. llhe
aervlee of thelr engl,ncert le usually avallablo rlthout oort, for oonerrlta-
tlon and advloe on all lattcrs pcrtelnlag to tclcphonc syetcns for lopront
houslag proJcete.

fa geuera.l, the follorlng provlslone for thc futuc tnstellatton of tolo-
phoue scrvlec arc coneld.ered adcquate for lor-rcnt houslng proJccts!

Bglg-Eguses and EleLs-:lEthout Sasengnt or Crat'l Sl,aees lJ
Service aleeve, rlth el"osedl bushl.age, through extcrlor ralI for cach

iluel.1lng '.rn!.t.

Row Eouses Ulth 3-asenent or 9l:ar1 Spa,ces

Sleeve through a closet f,loor (tf of concrete) ln oaeh dvel]lng ualt.
Servlce sleeve or sleeves through erterlor rall.

ELats and Aoartpent [rrpe Bullttloes (Talk-&]) Ulth Saseuent otr.Crav1
Spa.ces

Blrst floor drrelIlng unlte - sleevc through a closet (ff of concrete)
ln caeh dlrelllng unlt,

For eagh dlweIllng r:nl.t a.bove flrst floor: - a vertlcal raeesay extcad.-
tng to the bascnent or erarl spnc€o

Servlce sleeve or aleeves through exterlor vall.

For acrvlce to cach tu.!.lillag, telephone conpaDy englneers gqf,!--Ig
eonsulteit, rogardLless of tletall and locatlon'of sleeves through ex-
terlor ralls.

I
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tr'lats and. Auartmentg_SE>e Sulld.lnss ( E evator)

YertlcaL re.eeway near eenter of butltl.lng anil branch raeevay to dwell-
lag un!,ts.

For bulldl.lngs wlth stx or less duelllng unlts, rlthout basenent andt rtth
crarl space headroon of less than 3t-(r, telcphonc protectlve oq.ufi:nent
aay be nounted. on the exterlor of the brf.ldlng, Bulldtngs wlth anorc than
elx ilrolllng unlts anil. vlthout baeenent or ad.eqtra.te crawl sFace rtl]- rc-
qulrc a cloeet (3On rrfgh, 20" nide alld, LOtr deefi) aceessltle-fron the ex-
terlor of the bulldlag, for houslng the lndlvldual proteetors or {Ln tylle
cable terntual, aE Bay be requlred. the nrovlelon of such a closet rould.
preserve the appearance of the bullillag. for apartnent tylpe tulldlags
(vfth elevator) provlde space on each floor, or alternate floors, :i,ear
the centcr of bulltllag for telcphonc ternlaal conneetlon equlpuent as pro-
scrlted by the 1ocal telcphoao conpany.

(h) Radtlo SyeteE - Do pot prcrvf ile any racerray !.n the butldlng
structu.re for rB,tllo reeeptlon facllltles, elnce preseut radio recelvlng
aquiprent 1s prov!.ded slth butlt-ln antenna eatlsfactory for uornal recel>
tlon.

(5) Eclevlelon Systen - tclevlslon ls a conparattve nercoarer tn
thc flaldt of radlo. An antcnna systen for televlslou (SU) recelvlng ls
not ualthe an antcnne systeu for anlrl,ltuile nod.ulatlon (At't), or frequeney
no&ulatton (ff'l) ra.dlo reeatvlng.

m u0s! !00^6I,IIIES, IIlmOR 0R SUIIE-rI{ .ANTmi}rA SYST${ WrIL PROVIDX! .AI,IPIJE

SIG}III STBEVG H trOR FSCMTIO}T, [ET..II.!)RE, IHE IIED TOR .AIi OUTDOR A}ITEISA
sIsrtr!{ IfITE rEE Rr4mRED .A.DDIII0I].AI EqUIPl,fiNg Is D3E{ED Inn]ECESSARY A$D
TIIDESIBABIJE'

6r Cntlone. 0ptlons should" be alJ"oved the contre,etor only when the
Local Authorlty ls unable tc choose between systems o:: ee_uip,nente h'hleh
meet the requl,reaentso tlhen opttons ar:e pernltted., lt ls essgntlal to
5gej:tfv eordpuenLg-u$en are eoulvalen
a;rL Sunplenenter:r efld fSS:r1-fedlgl-ple.ra'-tl9n.

f. AqpIgIgS.. In localltles vhere reautred, layouts shorild be approveil
Iy the governlng borLy, tefore lssrreaee of d.oeurnente for btdd.lng purpoqe.

2. DESI$I ltCR ELECIBrC UETEF.S.

sr $cncraI. Meters shoul,d be tnstalled onl.y after operatlng e:rpcrl-
ence otr the proJect he.s lnd.lce.te,L the neeesstty for then. '![hen lt le
ileterulned that a check on cur?ent eonsunrctlon ls reoulredt, the lnstalla-
tlon of 100-per cent netars ls atlvlse.ble, slnce neterlng only pe,rt of the
tenants at a tlne has not proven satlsfaetory.

-11-
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Lequlres Earragcnent to galn ailnlt-
tanee to drelIlag unlts at per.odlc

Ihea ailcquato cacrgy anil fucl f,or all uttltty funatlcins, llghtlng, refrig-
cratlon, cooklag, doncstlc bot rater anil space bcatlng ere fumlstreit ty
the prroJcat andl tncludetl tn thc tcnantf s leasc, cbeck-mter! atc uot Ilkcly
to bc acedcib 0n thc other hand, rhca any one of tbe fuacttone ls orltted,
ae a scrtcc pror{dcd by thc proJcet, a dlvcrslon of, mcrgy ra5r oecur, by
the tenant attcrpttng to uec proJcct-firrulshed tbcl or .nergr f,or a fune
tlon$lch hc ls sulpoeeil to ttral.sh.

EIre cacourageneat of tbrlft tn tbe usc of clcctr{c ctrsrgy ls of conslrlcr-
alle hportanoc rhere tcnaots of lor lncone arc houeedl. Tbe clcctrlc
cnrrsr alloranoc to tc lncludled ln thc tcaaotte leasc ts oonsldercd. eutrfl-
clcnt fbr rlnluun rcqu!,rcrot of aefety, hcalth and ileccacy.

It ts ilcalrablc tbat nctcr lccatloa bc convoal,mt to pcrrtt reter reaillag
by the tcnant, slnee lt enablcs hl,r to cbcck hle consurptlon agalnst th.
arount allottcd. and lneludcd la hl.e lcasc.

Whare proJcct scrlco ls ceatra.llzcd, as la hcatlng planta or uhcre lt uay
te dllfflcult for thc nanageneot to cstlnatc energy aonsr:rptloa, faclt.ltlcs
for aeterlng tbc electrlc Eaergy for thc proJcct gervlec Xnrtloa le vcry
dleelratle.

Itlcterlng cqullncnt andl neters, rt6a lnstallcd, rhorrltl bc lockcd la placc
ty ueans of ssals securetl rltb a prbJeat steaalled clarplag dsvl.ce.

b. .lrraneencat. liletcrtag facl.ll.ttce requlrcd for firturc tnstellatloa
of teaant check-netcrlng ray bc ln the forn of (1) sphcc oaly for thc neter
rlth neaae for tascrtlng letcr tap ta clreult or (a) rockct or ieeeptacles
to recel.ve iletacbatlc ttrpc ietcrso (Sce Ftgurc 7 fer typlcal amangeueats.)

cr &tcatlons. Thr advantages anil (Hsa.dvantstcg of placlng leters
,tnelder or ioutstatcr of drelllng unlts nay bc outllnedl as follorss ll

Ingldg of Duelllnp Ualtr

Advaatases llleadlvante-cs

1 fn flats and apartnent ttrpe tulldlngs of three or rnore storlcs tu
hclght, rhcre lt ls necessary to provlde fecdcr tlletrtbutlon ceaterg
and lndlvtArla.l branch cirmit centers, uetsrs locateil at ill strlbutlon
ceatcrs rorrlil. not lncrease the cost, snd. neterr-reaillng eost 1111
result ln nlatrmn opcratlng axpense.

I
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FIGURE 7 PROVISION FOR DWELLING UNIT METERING
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Ad.vgataecg (Coutrd)

lloa-ruathcr proof, cqullncat ragr bc
ttlc(lo

Slnpllflc0 rlrlag, dlrect rountlng
oa traneh clrqrlt paod.

Hana.gcrcat collcctloa of txecso usc
chargc ls sirp!-lflc0 by readltng netcr
ln prcscnce of tcnaat, thur avotillag
dLlspute about sxcGse urc.

Dl aad.ventgres ( Contr d\

lutervelt, perhapr four ttneE a,nnu-
dly; lncurrlag addlttoaal ope!-
attng c:(pcnscr Slnoc a glvea ilay
ueually rl11 bc ilcalgaated, soaa
i[fflcdty Day bc caeountorcdl ln
galntng cutrancc for netcr reailtag.

ldanagcnoat ataff acnbers uay bc .rc-
qulrcd to llrtcu to taaantgt con-
platatt rhlch arc thc problen of
othcra la thc proJcct offlce staff,
rttoh rtll dclay rcadllug of ncterr
rlthl.a a dloflaltc alloeatedl tlnc
rtth lacraasc ln opcrat!,ug oost.

Outsldc of helllne Usltg

Adlvantapcr

lccetslblc to aenagcaeat aad to
tcnant, thcrcly cllnlnattng nccd
for retura calls aad. rcgreltlag la
rcducedl rctcr rcailtng c:rpcasc.

D[ sadv-antaece

trot pronlncntly ln vlcr of tcaeats.

Icatherproof cqullncnt needloil.

d'. E!rccs. Hcters loeated rlthlu or lmedlatcly orrtrlilc of ilrtlltag
uat.t, !,f provldctl. rlth the cyclonctcr dd, aay bc rrad by tcaant andl laa-
agotcat, thaa precludlag thc necegelty for lnstructlug thc tcnauts by opcr-
atlag pcreonacl. Meters looirtcd clgwhcro, undlar l[rect oontrol of thc
raleglncat, lay tc sf the stanil.ard or e clo3ctcr d,lal t5rpo.

f,hrc practleal aad load pcrmltttug, provtdlc 2-rlrc scrvlec to itvcll.tng
urlts ao that P-rlrc actcrs uay tc used. 0n a J-pbaac, li-r!.rc socoadary
ryrtch, a l-rlre ].2O|2OS volt scrvtcc to a ilrclltag ualt pancl or braueh
olrcult ceatcr r11l neccraltate thc uec of a two clcucat aetcr, thc cost
of rhlch ts approrlnately 100 pr ocnt grcater thaa thc &wtre Eotcr.

,r msl@ rDB PtolECBrVtr DEtrrCES.

&r 0vercnrcnt nroteetlon for tlrolltag unlt clrcuLts shonld. bc pro-
vtdledL ly clrcult breekers or p}g fuees of the aoa-tarperable tyfis rltb
scr€r base adaptcrs (a PEA tllalnrrn Physlcal Standartl.s requl,rcnent). Care-
fully cbooee tha type of dlevlcc vhlch ts Eost sulta}le oa the basls of
(f) fnftfal cost, (2) cornparatlve cost of natntmraoBr repalr anil replace-
ncati ana (3) opcratlng condltlons peeu-llar to the IocaIlty.

llhere fuses are to be usetl, provltlc roa-tampcra]Ic plug firsee of a typc
rtlch vil1 prevcnt (1) the lnsertlon of fuses of greater calnelty than-

f

-Il{-

I



EEI'A
PEA

,-21+-rO

(}ffiscl
{l**u

Ib IB.8
I

tho ratlng of the adapter, ald (a) thc lasertlou of colns or other netal
between the blorn fuse and base of socket. [hls tgle of fi-rEe ls knornr as
,ttrpe Sn and[ requlres the lnste].lattoa of a screr baec adapter ln the
standard'rEillson baeer socket.' Ihe tnlttal oost ts ellghtly htgher than
ths standartl. plug fusei but better protectton le afforttcit thc clrcult rlr-
lagn and ualateaaace costs reduced.

tlth branch clrcrrlt centers locatedl vlthln itrelllae unlts replaccnent of
fuses rl11 bc a tenaat res1nnslblllty. fn sone looalltles vhere 1ocal
stores do not oarry atlcquate stock of fuses, ths nanageneat nay flndl. lt
neeessery to nalntala a supply for resale to thc tgratrts or arrange vlth
local gtores to su1pIy the tenantel needs.

br l[he rrotectlve devlaee ln tbe natn servlce feeiler dtlstrlhrtloa
eenter andl branch ctrcul.t panel lnstal.Iatlon are to be planned eo that an
ovcrload on onc or Eore of thc cLre1llng unlt clrculte rtlI not cause the
protectlve dcvlces ahcail of the branoh clrcults to operate before the
branch clrcult devlces openr resul.tlng tn a conplete ehut-dorn to the
partlcular drelltng unlt group.

ce lfhere thernal clrcult breakeg protectlon ls to te ueedl for branch
clrcults, lt ls lmlnrtant to provldle proper ttrc lag protective dwlcEs
aheadl of the branch clrcults.

lhe nost sattsfactory dllvlslon of clrcult protectlon appears to bcl

(f) oeueral purp,ose ctreults (f5 anp.) to senre flxed ltghtlng
outlets thror:ghout the untt. Provltte one ctrcutt for cach !00 sq. ft. of
floor area or fractlon tbereof.

(z) Appllance ctrcntts (eo anp.) to se:re reeeptacle ootlets
only ln }C.tchen, dlnlng spaee, and uttllty roon.

(f) X\rrna,i:e heatlng egullment (I5 a.np.) clrcuits to serve tndl-
vldual tenant heatlng plant electrlcal cqultruenti lnsta1l protectlve
devlee at equlpnent as requlred'

(l+) Coolclng rant€ antt/or water heater ctreuits ehall no.t be pro-
vld.etl rmless they are Justlfletl by the utlllty analysts.

U. DESIGIiI &R EIJECIRIC.A.L 0Um'88S.

a. Eenerel. llhe reeonnentletl nlnlnum requlrenents of the tratlonal
Electrlcal Code regaritlng nunber of convenience outlets per roou have
been adopted- as mlnlnu.m stantlardg for PEA-atd.ed. Ior-rent houstng proJects.
Includeil below ln thls sectlon are r€coDnendled practlces regardllng lnetal-
latLon of electrlca]. outlets.

-15-
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Avold an excesslve nunber of convenlence outlets. .Adequate outlets, hor-
ever, as nay be requireit ty tbe pLan layout, should be provldedl to ills-
courage an excessl.ve - and oflen dangeroue -- use of exlrosed extenston
rdres by teuants.

Avold rr:nnlng braach clrcults of one d.rorelIlng unlt through outlets of'
other dwclltng r:.:alts.

Do aot locate outlets, coudlults, etc., tn partitlon a.t end of bath.tubi
tbey lnterferq rlth repatr enil replaeenent.

In etalrhqll loeete three-vay srttch at top of etalre not less than tvo
feet fton the top step to nlnlnlze the falllng bazard uhen groplng ta the
dlark.

So far as practlca-l, avoldt the lnstallatlon of outlet boxes tn exterlor
ral.ls rherever a vapor tarrler ls to be lnstaIled.; r*here outlets nust be
so pIaceil, detalI the rork so tbat the valnr seal ls unbroken at these
polnts.

Ia crarl qpacss provttte a receptacle, swltch and llghtlng fktr:re outlet
near entrance andl ad.dltlonal. receptacle and llghtlng fliture outlets to
pe:nlt uee of 100 ft. extenslon cord for a enall degree of llluntnatton
ln the crarl space &!€d.

Install dlevlcee locateil on optrnslte faces of the sane ra1l tack to back,
where practlcal"

lte convenlenee receptacle for refrfgerator connectlon shoulil be placeil
at such hetght aadl locatlon as to also serre the rork table, nhen the
kitchen layout 1111 pertlto

Arangement of outlets for a typlcal. iLrelIlng unlt ls lllustrated ln
?lgures 5 and. 6, ttDeslgn for Interlor lflrlng.il

b. @. I'ocate eelIlng aaiL rall 1lebtlng flxture out-
lets to provlile efflcient dlstrlbutlon anil lIh:nlaatlon. Iocate celIlng
Ughttng-outLet la kltchea off-centcr (la lnchcs fron cttge of ap'ron of
slnk ard on center llae of ehk) to provlde a hlgher degree of llLr:nlna-
tlon at slnk and work surfac€Br Sathroons nay be provld.ed with elthcr
celllng or trackct flxtrrres; ceatcr the celllng llghtlng flxture outlet
over-lavatory 12 lnches fron vaI1l center the raII bracket llghtlng out-
let above netltclne cabtnet rlth arple c!.earance between flxtr:re antl neilt-
clac ce.blnet dnor. Cetllng outlet ln llvlng room and beilroone ls con-
stdcred more satlsfactory than wall }racket outlet for general dlstrtbutlon
of lllunlnatloa.

c. $ritch Out1ets. I[a.11 srltch outlets are to be provltlecl for con-
trol of celllng fixtures.

-1G
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d. ReeentacLe Outtets. Yhersvcr fcaslble, coublne reocptacle and
swlt,ch ln one outlet box.

6. Fdr ldanaeenen!, Soalal- andl Becreatlonal Soaces the dLtagrans
Ftgures 8, 9r 10 sbor ayerag? cond.lttons, s{nee arrangetsent of spaces wlII

vary rlth speclflc requlre-
nents. fnfrequently add.l-
tlonaI outlets nay be Justl-
fted. to a.chleve grea.ter
efficlency.

THIS LAYOUT IS TO INDICATE THE ARRANGEMENT
OF ELEGTRIGAL WORK ONLY FOR THE VARIOUS
SPACES. THIS PLAN IS NOT FOR BUILDING DESIGN
PURPOSES.

FIGURE 8 WIRING PLAN FOR MANAGE -
MENT SPAGES

f. [omimltv Lar:ailrlee.
Whea proJect cousru-nity latzr-
itrtes arc planned, provlde
outlcts for (1) non-atrtone;tlc
aad. autoae"tlc rashlng na.oblnes,
( 2) uccr'a''laal ilrylng ualtt,
(r) vcattlattng fant, and (ll)
artlft clal lllunina:fton.

Begrlrcucnts covcrfu.g the
auntcr of rashlng nachlnes
anil nechaalcal drlere rhlch
1111 sultably scrvlcc a pro-
Jcct are outllned tn a forth-
conlng 3ul1etln oa group
Iaunilrles and thetr operatlon.

RAMP

THIS LAYOUT IS TO INDICATE THE ARRANGEMENT OF ELECTRICAL WORK ONLY FOR
THE VARIOUS SPACES, THIS PLAN IS NOT FOR BUILDING DESIGN PURPOSES,

USE NOT LESS THAN NO.12 WIRE S]ZE THRUOUT MAINTENANCE BUILDING.

FIGURE 9 WIRING PLAN FOR MAINTENANCE AND WORK SPACES

MANAGER

COUNTER

OFFICE PUBLIC SPACE

T T

-1
(-

WORK

a
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KITCHEN

OFFICE TOILET TOILET

MEETING ROOM ACTIVITIES ROOM

ACTIVITIES
ROOM

ACTIVITIES
ROOM

t/

TOTE,
THIS LAYOUT IS TO INDICATE THE ARRANGEMENT OF ELECTRICAL WORK ONLY FOR THE VARIOUS
SPACES. THIS PLAN IS NOT FOR BUILOING DESIGN PURPOSES.

FIGURE IO WIRING PLAN FOR REGREATION SPACE

llhese are basei[ rpon opera"tloa rrnder the supervlslon of ns.:ae.genent, ten-
ant grouos or illctrlbutorr It ls lqrcrtant thet tbo local Atrthorlty dceltl,e
the netbod, of, operatlon at an early date to asslst the designlng engloecr
ln arranglng equtlment and the Deans for proper seryl,eoe. [he follorlag

!
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ar€ ty-rces of eoutparent lndleatlng the outlet requtrenents:

(f) Non-autonatle washlng rnechlnes v111 require a drop cord. t5r1n
reeeritaele outlet et the double Iar:ndry tra.y'

(a) Autornatle rashlng antl. drylng nacb!.nes v111 requlre a reccpta.-
eIe outlet on the rall approxlnately l+ feet above flatshed floor.

(l) Ventllatlng fans 1111 reqr:lre rI0 outlet for coanectlng scrvlec
to fan notor (where oross veatllatton le luadequate).

(lt.) Means for groturdllug the cgullneat shorrldl bc provld-edt, regard-
lese of the type of eoelluent rhlcb raay be lnstalleit at a lrter date, to
avold. unnecessary e:q)€[sc.

I, survey of a nuntrcr of lor-reat houslag proJecte vhera troulng boards and
hot-p1ate ualts had been lnstalleit lndlcatee that thetr renoval ras recor-
nentled because!

(e) fronlug tn general ls performed la ilweIllng unlts. [here-
fore provlslon should nq! be nade ln connunlty larmdry spaces for lronlug.

(t) Eot plate rmtts are a Bourc€ of unusr:aI hlgh natntenancei
uneightly when tmproperly nalntalned.; source of hazard by a,ccldental turn-
lng. Outlets for hot plate nnlts are not reconmended.

Outlete for tlh:.ulnatlon should be eo placecl the.t the dlstrlbutlon of llgbt
rt1l faII (l.lrectly on trays, work tables, and other pleces of equlpment.

As sulrrvlslon of larmilry spe.ces ls deslrable, provlslon should be mad-e to
control the llghtlng aail electrlcal eoulpnent of laundry spaces, excludlng
venttLatlng fan, by neans of a tlne-clock control tlevl-ce.

5. DESIe{ 30R LIGETING tr'IXILRES.

B.o Generel. In the selectlon of ltghttng flxtures for dwelltug nnlts,
conslderatton should. be glven to the dltfflcultles rhlch beve been cnooun-
tered. ln nanagement operattons, Ior laltlal cost wtth lor nalntenance endl
repatr expense are fa.ctors ln d.ecldlng the best euil most sul.table tgres of
llghttng ilxtr:ree. ll

It trtLL bc noteil tbat ln thc lllustratlous of llghttng flxtr:rea, FLgure
11, and tn the general d.lscusslon of llghting ftxtures for iluelllng uults
no nentlon ls nade of fluorescent or other newer types of llghtlng flx-
tures. Such nevr dievelopments a.re aot prohlbltett uader PHA stendard-s,
aor does the PEA rlsh to tnply tbat lt does not favor any atlvance la 11-
h:nlnatlng nethods; Eowever, taseil upon erperLence, not only ln tnttlal
tut ln operatlng coste, lt appeare that the type of lllunlaatlon recoE-
nentlad hereln for dwelllrg rnlts ls rell adepted to lou-rsnt bousing.

1

I
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Slnce nany tenante rl11 not ovn portable llghtlng flxtr:res, tt ls lnpor-
tant that every room ln tbe duelllng be equlpped rlth a flxture.

Iaclude on electrlc dlrawl-ngs or ln the Speclflcatlon a schedr:Ie gf^ the
flxtr:res reou.lrect for the varlous locatllne. wlth references to (1) d.etalled.
sketches or-(2)tradle Danes and. catalog nunb6rs, orefLxetl by the phrase,
ttslnllar ln tleslgn and equal ln qr:aIlty. r

b. !gg1!.Egl. Ehe PEA Physlcal Mtnlmu Stentla.rd.s requlre the control
of all flxtures by means of ral1 tytrle swltches or toggle ewitches nounted.
lntegral rlth equlplaent.

co Intenql-tv of Ill-unlnat:lon. Reconnend.eil artlflclal llh:nlnatlon ln
the dweIllngs ts ar average of flve foot-canclles, measureil ln a hori,zonta.l
plane J0 lnches a.bove the floor area ln each occupiedl roon (utlIlty roons
excepted) rdth twenty (aO) foot-candles norrnally a].lowed at polnts where
read.lng ls ilone and. speclflc tasks are perfornedl; on stairs and ln pass€,{ge-
ways, tbree (J) foot-cand.les are ad,equate. In prblle vestibules, ha1Ls,
antl, stairtrays, provlde approxlme,tely lf 2 watt per squ^are foot of floor
spe.ee.

lhe followlng lamp slres for ilwelllng spe.ces, anil type of contro]. are
recomnend.edl!

(r)
(2)

lal
tel

watt
ratt
ve,tt
ratt
uatt
watt

f,lvlng Boon - !.00
Sedroon 60
Eltchen - 100
Sathroon 40
Ea1ls - l$
Uttllty Roon - 2!

raIl swltch
waJ.l srrlteh
walI srltch
rall sritch
waI1, or flxture toggle st{ttch
raII, or f!.xture toggle srltch

trbrtertor front and rear entrance Ughte under tbe control of tenants are
not eonsldered. necess&ry for row houses, where ya::d. llghtlag provldes suJfl*
clent lllunlnatlon of entrances and porches. However, vrhen condltions
uarrant thelr lasta1).atlon, they should be located above, or at slde of
entrance door to properly lllunlnate the features of persons calltng at
the iluelllng unit.

d. Irroes.

(I) 0lrelltug.S-p-aces.. Suggested. types of llghttng flxtures rhlch
are constderetl sultable are lllustrateil ln Flgr:re 11, These wtlL meet the
reoulrement for low malatene.nce and. repalrs anrd. are of simple antl sturdy
dastgn, rlth drrratle ftnlsh, lnterchangeable tru.rts, e;rd provld.e narrluu.n
efflcieney of ll1-r-rminatton.

(e) fullfc-Jpaces.. Bee.m type ce111ng flxtures are conslri.ered.
satlsfactory for hallways anil stalrwa,vs. Putrllc vestlbules and. e:rtranees,
however, nay requlre so&e other tyne of ftxtr:re to sul.t the archlteetural
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LIVING ROOM

3'orltl. LouvRE.

TRAilsLucEilT rAxuuu onxrEn - ra' opAGUE

i
t
o

BED ROOM SATE AS FOR LIVIT{G IOOT EXCEPT IIAXIT/lln, O^TETEn I
XAXITUI HEICHT - TRANSLUCEI{? -
IIAXIMIH }€IGHT . OPAGUE (NOLOUVRE) -

t,gl

:i,

KITCHEN BATH

PUBLlC

HALLS
STA]RS AND

VESTIBULES

DWELLING-
UNITS
HALLS AND

UTILITY R]rS.

soctAL Rlts.
STORES ANO

OFFICES

THE DESIGI{S INOICATED ABOVE ARE GIYEI' OT{LY TO @iIVEY THE DESIRE FOi SIf,LICI?Y i
FrxruRES S|I|LAR [{ 0E3tG1{ SHOULi} BE CO]|3IOCREo.

FIGURE NO.II- LIGHTING FIXTURES

1,
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treatnent. El:rtures, lf properly locatedt, w111 reduce to a nlnlnrm sbsdlors
and dark &l€BBo lor convcnlence of ranagenent operattoa, llghttng flxtures
scheituleil. for use oaly fror surset to sunrlsG, or fron suaset to nldnlght,
shoulil be autonatlcally controlled. by tlne syltches (supplelented by relays
vhere necessary).

Conrunlty space, raqe.€ic!€Dt offlcee, and sbops 1111 rcqutre ueII ltghted.
areas coarronsurate rlth the type of fr:actlous to bc carrleil on.

?or neetlag roons used. for gyauaslun purposes lt ts adlvlsable to provtdLc
flrtr:res rlth vlre guards.

I,ocatlons subJect to aolsture, exploelve rapors or other speclal eondltlons
end exterlor basement cntranccs, requlre spectal type f1xtlre6.

fn reconmend,lng the types of ftxturee lllustrated, lt ts not the tntent to
exclude the use of flluorescent Ia,up type flxtures ln rrubltc spaces where
thelr use nay be consldcred warranted. It 1s recognlzed that tntenslty of
lIh:nlnatlon of a 100 ratt fluorescent lamp bulb ls lrlgher thgn a 10O ratt
lncandescent lanp bu1b. fn seleetlng the type of ftxture for thesc spaces,
the followlng ailvantages and dleadvantagee of fluoresccnt ltghttng flxtures
shoulil be consldered c arefi:J.ly.

Ad.vantages D[sadvantases

tdore pleislng ln appearance Elgher lnttlal cost

Ironger 1a.np llfe Elgher operatlng cost d.ue to mors
equS.pnent to nalntaln

Elgher lntenslty watt/sq. ft.
Stroboscoplc effect

More unlforn llIr:nlnatlon
htra ca.re in illsposlng of norn-out
bulba, becanse of the lnslde coa.tlug
ne.terlals belng of po.l.:onous sub-
stances.

lower heat
Greater ratllo lnterferencs

(:)' gg*f-SBag€s. Provlde a (non-metalltc type flxtr:re norrrted
on an outlet box, and, trlth an lntegral receptacle for the lnsertlon of an
extcnslon cord for a portable Ia.up.

-22-
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PART I - INTERIOR INSTAII,ATIONS

1. INTR0DUCTION. fnterlor electrle llght and porer for PHA-alded Low-rent
housffidiffersvery}l'tt1.e1nbas1caetat1sfromn1n1rnrmrequ1reIents
cstabllshed for averege prLvatc houslng developrents.

the essentlal- needs should be geared to stnpLlclty ln desLgn, a speclaL need
for eoonory, safety, effLciency of operatl-onr md customary eonvenience rather
than to luxtrry use. Nothlng that rvIII result tn Wggggg1g expense (fnftfat
or operatlng) shouLd be Included, but nothlng tha:EffiTElEffi satlsfactory
long-range use should be ornltted. Engl-neers should have an understandlng of
the problerns lnherent Ln low-rent houslng, r*rtch often requtre more than average
sklll and !-ngenulty.

Deslgns based on the nlnlmun r.equlnements of the Netlonal ELectrLaaL Code ul}l
ileet the fundamental obJectLves for safety and ut1Uzatlon; essentlally tt ls a
safe code, and lnsteilatlons made ln accordance rrlth lts requlrenrsnts as they
pertaln to the varLous functlons rllL be sefe Hhen properly maintaLned and not
abused. Thls does not preclude compllanee rd-t*r requlnencnts of ttre Local munto-
lpal, State regulatory boarfl, or locaL utlllty when such reqrrJ.nements are manda-
tory wlthln e locallty.

8r General. Since the choice of firel or energf for utiltty serrrlces
(heatfng;6flng, r'efri.geration, etc.) has eonsLdirable bearlng on the
el.ectrlcal desLgn, lt ls essentlal that the energy requirernents be known at an
early atage. The method of seLectlng fueLs and energy for utllLty serwlces ls
dLscussed In PHA Bulletln LR-11. Slnce electrictty 1111 always be used for
J.:Lghting and miscellaneous motor dr{.ven or heating elerrcnt operatlons, the
deslgn may be started by spottlng outlets and indlcatlng circult rrlring w'Ithln
dwelllng unlts es Eoon as unit plans arr evallable.

Ttre loeatlon of Ughtlng, convenLence, and snltbh outlets is ordLnar{.Iy a slmple
operatlonr Xet because of the multlple use of dwelIlng unlt t1ryes more ttran
usual care ghould be teken to exclude unnecessarlr or Iu:cur1r items. (For examplcp
on a proJect of 5OO awefUng unlts the eI:lmlnatlon of one outlet lrlthln a unlt
results ln a eavlng of 500 outlet boxes and devices and posslbly 5.0OO feet of
raceway and LJ.;O0O feet of wlre.) A thorough study of the electrlc layout for
cach type of drcl}Lng rrnlt ls necessary to achieve e desLrabl.e balance between
lnlttal cost and future operatlng €{pensGo

Eleetrteal drarings should lndtcatc the reasonable and accurata Locat{on and slz-
lng (nhere required) of aLl electrd.cally operated eqr.rlpnent, control and

(Contt d)
. IA-8, Interd.or Installatlor", dI""-

trtcal., and replaces the prevlous Pert I whLch was obsoleted ln October L963,' The nater{.al contalned ln the prenlous Part I has been conrpLgte\y rerrlsed.
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dLsconnects, llghtlng flxture outlets and awltch opntrola, r^eceptaclesl serlrlcc
equJ-pment, metering locatlons, branch and feeder clrcult control panclsl and
feeders and braneh clrcults (r*rtetr should be sho$n conneetlng outlets and nrm-
bered to lndicate elrcuJ.t).

DetalLs of transfortner vaults, rnter{.ng and dtstr{.butlon c€nters, md any speclal
equlpment, J.ncludlng wlrlng dlagrarns shonlng tlme oontrolled clrcults, should bo
prepared.

After the branch clreultlng deslgn and the polnt(s) of branch cLrcrdt dlstrlbu-
tlon have been determlned, rLser dlagrama, general feeder layouts, and e1ectrl"cel
drarrlngs generally can be compl-eted.

To aceommodate the bulldlng rnaster dLsconnect, reter ccnter, and/or dlstrLbutlon
center tnsLde a bulLdlng whene there ls no bascment, the floor pLan mrst provlde
space for the requLred equlpnent. Where this equLprnent ls requlred to be on tzhe
exterlor of a bulldlng, a locatLon ttrat w111 permlt at leest parttal concealment
'by plantlng or other means wlll prevent marr{-ng the extertor eppearence of bulld-
t nge.

fneorporate not less than the mlnimun requlrernnts of governlng nrles and regu-
latlons, as prescrlbed by:

Nattonal Electrlcal Code (tatest edttton)

Local Munlclpal and,/or State codes and rcgulations

Any other governtng bodies

ntrLchever Ls nore restrlctlve, excopt that any requlrerpnts of Local.1 State, or
other governlng bodlesr codes and regulatlons rftlch appeer to be unnecessar{.}y
r"estrlctlve should be revlewed trtth the proper authorltles ln an effort to
secure modlflcatlons and waLvers.

Work shown on drarlngs contrary to rules and regulatlons and not covered by
walvers requlres changes durd.ng construction and Lnvolves urulocessary 6lpenee.

For uniformtty ln use of eleetrleel wlrtng eymbols, select fron ttre standards of
the Amerlcan Standards Assoclatlon those appllcable to the nequlrements of the
proJect.

b. Dlstr.Lbutlon Centers. DlstrLbutlon eenters nay be dlrrlded lnto tttree
group93@er,andma1n.Undera11condit1onsprov1stonshou1d
be made for branch clrcult centers, nhtle feeder and maln centers rrl11 be
lnstalled onl-y lf the deslgn requlres them.

The locatlon of distrlbutLon centers depends on the t1rye of bulldlng, rcter
locatlonsr end electrlcal equlpnent served. In detarminlng the rcthod of
dlstrd.button and tfrpe(s) of dlstrd.butLon, desLgn a aystem rhLch wLII reflect
the Louest practlcal rreconornlc costrrf that ls, the lowest lnltlal cost conslst-'
cnt nlth low rnaintenenee and operating e:rpense.

(Cont'o)
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leqrloe dlsconneot shorld be locatad dtlrln the buLldtng to bcffircur.r or a part of, the feeder *r*6"ttfiarul
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(1) Efqfch_clfgglt_crqltp_r! aarwlng drrelllng urttr ghould be convcnlently
Iocated for t protectton, prcforably rdtirln drelilng
nnl.tcl espoclally lf eLectrlc coolclng li lncludod-li'E:€-EfhtSr serrrlceeo ELec-
trlcaL appliances rated at more ttran 1650 rattal suoh es eleotric ranges, requlrt
disconnectlng means other than as a part of the appllance and readlly accesslble
to the operator.

Branoh clrcult centers usually conslst of trm or more general purposc lLghttng
clrcr.rl-ts and at least two small appllance ctroults, dependlng on the slze of thc
due1J.lng unl.t, vith the addltton of a trJ'gh capaclty ctrcuLt for cooldng rfien
reqdred.

No facl}ltles should be provlded for lnsta'llatLon of autoruatlc Laundry eqtrLptnent
or alr oondltioners lx dwelIlng unltsl nithout pr{or approval of PHA.

ltre branch circult center under certatn condltdons malr lrrelude the neter socket
t.n addttd.on to the panel proper. Fbr J,-story unlts and 2-storTr rolr housese
'back-to-back comblnatton branch cl-rsult oenters and neterCne though available
for lnstallatlon in exterLor ruaIl constnrction of thlc}nesses varTrJxg fron h*
lnches to ? lnches has not a1tmgrs beon posslbLeo the neter socket faces on thc
exterlor of the ua1l, rvlth the branoh cLrcult center accesslble from lnslde the
drlellJ.ng unLt. It requires caref\|L planning to avoLd interference of stmoturaL
nembers.

By decentl'a]{ 6J'ng ttre branch clrcult protectine derrLces t}re tenant has access to
the branch clrcutt oenter and responslbllLty for restoration of branch olrcrrl.t
protection, thereby reduclng operatlng naintenance cost, rllth use of standard
equlpmentc

(Zl A feeder dlstrlbutlon center or several centers from ntrlch feeders
cxtend to Ur \y requl"red in apartment type buJ.ld-
lrgso Ttrls arrangement m4r also be necessary for certaLn types of row housea
and tro-stor.rr bulldlngs rrlth ffLatso t'lhere electrle enerry ts ptrrchased whoLe-
aalse lt ls recormended ttrat the desl-gn provl.de for frrture lnstallatlon of I0O
percent check-meterLng to permlt control of consuroptlm'(See PIIA Bullettn
No. LB-U for exceptlon). Fbr ror-house buildlngs the locatton of lndlvtdual
dwelLtng unlt check-neters wlll be governed'bf the deslgn and locatLon of
branch cLrcult proteotlon.

Feeder dlstt'r.butlon centers should not be located nlttrln crawL spaces or ln e
drellJng unlto

In htgh-r{.se structures dlstrlbutlon eenters should be located, in allocatad
designated spaces, on each lLoor or on tntermedlate floors dependlng upon the
nuiber of unlts on each floor srd cLoset apace avaLLable. Wtrcro check-meter-
1ng rl11 not be lnctalled, Uhe dlstr:LbutLon ccnters rnry be located on t,tre
Iorest floor tdth a slng].e 'vertLcaL feeder for each rLser of dwellLng urdt
panelc.

(3)
sGlrod and
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center. ltre dLscorrreot shorrld be readlJy acoesslble to nalntane.nc. opcrator and
bcyond the reech of chLldreno Uadcr certain condttlonsl t.n slngle, twln and ror-
house brulldlngs ttre dLsconnect shouLd be located on thc ertertor of btrlldlngcl
rlttt the handle about flve to str feet above gradeo

- co @[8. Interd.or n1r{-ng should be deslgned on tlrc baslg of a voltage
drop not to bxceed I percent from polnt of bulLdlng senrloe corurecti.on to the
lest outLete nJ,th eIl lanps and derrLoes ln operatlono

In non*Lreproof stnrctrrres armored cablel nomretal.llo oablep or lorob and tube
ntr{.ng may be used, subJect to th€ requlrements of all gov,ernhg bodles hatrlng
JurJ.sdlcttonl

Conductors ln racerqrs should be lead coverede nolstrrre.reslstant nrbber coveredp
or other Qpe especlally approved for usc, utr6re raoerr{rs are lnsta,Lledr (1)
underground, (2) Ln concrete slabs or other masotulr lrr,Cl.rect contact rrith earth!
(3) fn ret Locatlons, or (b) rnrere condensatdon nlttrln recersys ls J-lkely to

'OCCUf o

Serrrice entrance conductors should not be rrm through hollor spaces ofe not
rrtthln, frame btrlldlngs for a dlstance greata: ttran flve feete rrnless provlded
rdth overcurrent protectton at thelr outer end.

d. Orllets. the recornrrended nlntrmrm requLrementa of the NatlonaL Electrlcal
Code regffinumber of convenlence outlets per room have been adopted as rroCotr-
mended nlntlmrm reqrrlremento for PHA-atded lor-rent housJ.ng proJectso trlcluded
bel-ou ln tttls sectlon ere recomrnded practlc.es regardlng lrrstaLlatlon of eleo-
trlca1 outlets.

Avold sn exoesslve rnrmber of convenlence outlets. Adequate outletse horeverp ts
nay be requlred by the plan lryout should be provlded to dLscouregs en excesslvs-
and often dangerous-use of ocposed extension rlres b5r tenants.

Avold trtrrdng branch ctrcults of one drcLl{ng urrlt ttrrough outlets of ottrer drell-
Lng unJ.ts.

Do not Locato outlets, condrdts, etc.e tn partitlon at end of battrtubg thery lrrter-
fere nlttr repatr and replacemento

In stalrhall of row houses and tJrree-story fllats, Locate three-r+ry srrltah at top
of stalrs noL Less than trrc feot frqn tJre top step to nlnlrntze the falUng hazard
rhen gropl-ng ln the dark.

As far as practical, avold the lnstal,latlon of outlet boxes tn exterLor nallg
r*Erever a vapor barrier ts to be lnstallcd; ntrere outletE rnrst be so placede
detall. the rrrk so that the vapor seaL ls unbroken at these polnts.

tJhere foiL lnsulatlon ls used alL netal outlets lnstallcd nlth nonmetallLo oablc
lnstalLation should be grorrndedo

(contrd)
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In orawl spaces conslderatlon ahou1d be gtven to pnovldlng 8 rscoptaclcl srltoh,
and llghtlng flxture outlet near entranoe and addltlonal reoeptaolc and llehtlng
flxturc outleti to permLt use of J0-foot cxtensr.on cord for g maII degree of
lllunlnatlon Ln the crawl spaae Br€8o ltrese outlets should not be oonnectcd to
a tenant ctrcult protection panelo

Insta}l devices locatcd on opposit faaes of the same ralL back-to-back ritrere
praotloalo

The converdenoe receptaole for refrigerator connectlon shouLd be plaaed at suoh
helght and J.ooatLon as to also seffe the work tablee rrtren the ldtchen layout ntXl
per:nlto

(1) Llghttng Outlets. Iooate celIlng and nalL ltghtlng flxture out].etg
to provide efffion and Lllurn{nattono Iocato cel)Jng llghltng out-
lst ln ldtohen off-center (LZ lnches fron edge of apron of slxk and on center }[ne
of elnk) to prorlde a higher degree of lllunination at slrrk and work surfaoege
'Check flxture locatlon for posslble lnterference nlth ceblnet doors. Bathroorur
m4r be prorrlded rllth oJ.ther celllng or bracket flxturesr Center the oelUng
ltghttng fixture out1eC over lavatory 12 lnches fron rlallg center the rraIl,
bracket l1ghtlng outlet above nedlal,ne cablnetl rilth anplE clearancc betwaen
flxttrre and medlelne cablnet doorr Celllng outLet ln Llvlng room and bedroonp
ls consLdered more satlsfactorly than wall braoket outLet, for general dlstrtbnr-
tlon of lllumlnattono fn rrnlts for the eLder\y, all fixtures shall be norrnted
at aocesslbLe hetghts so that cLtmblng rlll be unneoessar':f rtren replaclng U.ght
bu1bs.

( 2) Srdtch Outlets. WaIl srritrch outlets are to be provlded for control
ofce11lngr@erepuLLoordoontro11gmoreadyantageous1In
unlts for the elder\y a1L 11ght flxtures should be waLl srltch oontrolo WaIL
snltoh outlet should be located approldnately 16 lnches above floor. In pub)J.o
spac€s, where accesslbLe to children, naII srltoh outLets shouLd be Located a
dlstance of approxlmately lt- 6n ebovE floor.

(3) Beqeplqqlc 0uq1e!q. Base receptac).es should be of ttre hearqy-duty
tlpe . WherevCf feCsible, eombine reeeptacle and swl tch in one outlet box. In
alL unlts deslgned speclfically for the 6lderly, receptacle outlets ln all areeE,
cxcept when comblned rrlth wall strltch or in kltchen and dlrflng space, should be
located at a helght above floor to avold unusual bcndlng ov6r - ]8 to 2lr lnches
should sufflce.

(lr) NondrrelUng Spacesc Fbr conrnurLff, sd nanagement and maLntenanoe
speces, eleotrLcal layout should be deslgned to provLde efficLency ln operattng
tn these 8re8so the follorrlng are ltens utdch should be conslderedr

(a) Fan recaptacle ortlets should be provided ln offloe apace lf
there ls no otlrcr prorlsl,on for gunmer coolLng.

(b) A srdtch rrlth pllot on exter{or of vault and paLnt storage
roon for control of llght flxtura and other eqprlpnentl

(Conttal
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(c) A clock otrtlet in general offlce space and ln managerls offlcc.
(a) Sufflctent nunrber of receptacLe outlets ln general offlce

6?acos to serre electrical offlce equtpment.

(e) Adequate telephone requirements, lncludlng space for public
telephone.

(f) E4losion-proof equipment for Pai-nt Shop.

(g) 220-volt servlce for Maintenance Shcp.

$) Corumrnity laundries. lrtrtren ProJect comnurrity laundrles arc planrrede
provlde outleffitle and autonatlo rlashr.ne nachines, (2) rnschan-
lcal drylng unJ.tal (3) venfllattng fanse snd (h) artlflctal J.Llunllatlonr
ProrrLsion for receptacLe outlete for automatlc uashfug nachfuies ehould be baged
on ono washlng nachine belng adequate to set:ve 17 fami-Liese and operation belng
under the superrrision of rnnagemente tenant groups, on distrlbutor. It ls
Lnportant that the local Authority declde the nethod of operation at an early
date to assist the designing engineer in arranglng eqrriprnent end the means for
proper servtces. The following ere ttrrpes of equlpnent indlcatlng the outlet
requirements3

(r) Nonautomatlc uastring mactrlnes wtil, requlre receptaoLe outlet
at the double laturdry tray (either drop cord ttrpe or wall-mounted ttrpe aLongslde
of tray).

(U) Automatic washlng and drying machlnes will reqrire a
receptacle outLet on the rla11 approxirnately lr feet above finlshed floor.

(c) Ventilatlng fans rriIl require an outLet for connectt-ng
servlce to fan motor.

(a) Means for grounding the equipment should be provided,
regardless of the ttrrpe of equipment nrtrich nay be installed at a later datee
to avoid unnecessary e)penseo

A survey of a nunrber of low-rent housing proJects uhere ironing boards and
hot-plate units had been installed i.ndlcates that ttre usage does not uarrant
provtdlng for these servlces, as ironllg ls norrnally performed in dneJJ-tng
unlts, and hot plate units are a source of urusually htgh maintenance-
rurslght\y rtren iluproperly nalntalnede and a sourco of hazard ty acctdental brum-
Lng. therrefore, no provLslon should be rnade ln a oounmlty laundry spaaes for
thla purposej

Ortlets for illuninatLon shpuld be so placed that ttre distrlbution of Ugbt
rrill faII dLrectly on trays, work tables, and ottrer pJ.eces of equlpment.

As supervlslon of laundry space is desirable, provlsion shouLd be made to
control the Llgfrtlng and electrlcal equlpnent of laundry spaces, excludlng
ventllatlng fanr b;r neans of a tirne-elock controL device.

(cmtra)
-6-
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€o Prgtec.itv.e,"Jevices. Overcutrent protectton for dilel"ltng unlt ctrcuit'e

shouLd be'provideil tb;r cir0u*t breakers or plug fuses of the tarrper-resLstant
tJrp€ ri.:th screu basb atlaptersi Carefullly choose thb t5rpe of devlce utrich is
nost sultable on tlre basls of (1) tntti.eL cd*; '('2)'ooruparattve cost of
naintenanoep ropatnr ed rep}aoeirentt 'Elrd (3) operettng condltLons peauJJ.ar
to the Looa}ltyr

lrlhere firses are to be used, pnonl&e 'tstpoir,resistffht plug fuses of a tyae r.ltrich
rclII prevent (I) thc lnsertlon of fusas of gitatei capaotty than tJrb ratlng of
ttre adepter, (Z) trhc lnsertLon of cotns or ottrer apta1 betrseon t'tre blorrt ftrse
and base of socketr this type of fuse requ{res the tnbtallation of a screr base
adapter in the standard xEdison basett dodket. The tnitlal cost ls s}lgfrtly
.higher than the standard plug fus6; but better protection is afforded the
cireult wirlng, arld ma:intenance costs are reduced.

trlith braneh clreuit centers Located lrithln dwelllng units replacement of fnses
should be a tenant responsibility. In some localities where local stores do
not carry adedua.te stock of fuses, t*re nanagenpnt may flnd Lt necessarly to
rnaintain a supply for resale to the tenants or arange with locaI stores to
supply the tenantsr needs.

The most setisfactorlr dtvision of etr0uit protectton for dwelllng unLts appearg
to be:

(f) General Erncose cilcuits (15 arp') to serve fixed lighting
outlets throuSouE-ffi- uniE. Tiovl-de mlnimum of one circuit for each 500
sq. ft. of floor area or fraction thereof.

(2) Appllance clrcuits (e0 arpr) to serrre recerptacle outlets on\y in
kitchen, dining space, and utllity room.

(3) I\rnacg heatln&_equignent (f5 amp.) ci.iculis to serte indirldual
tenant heating plant elCetniCal equipment; Lnstall proteetive device at
equipment as required.

(L) Qupldne range aqVoi tater heater ci^rcutts wtren provided., shall be
of euffl-cient Capacity based on rating of proposed equipment.

(e)
crlterla for

t rdren apprwecl ty PHA (S6e
Housing, Ior-Bent Houd-

lne
120

Manuatr Sdoti
or abO tttt

be of sufflclent capaclty for

Wrere thermal circuit break€f pfotettlon ie to be used for branch clrcuits, J.t
is impoftant to pfo\rldg propef ttfire lag protective devLces ahead of the branch
clrcuits' 

tcont rd)
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ltre protective devices ln ttre naLn senrlce feedar dtetrlbutlon oenter and branch
circuLt panel lnstallation are to be planned so that en overload on ono or nors
of ttre duelllng urrlt clrcults ntlI not ceuse the proteotLve devioes ahead of thc
branoh circults to operate before the branch clrcult, devices open, resultlng ln
a conplete shut-down to the partlcular dwel3.ing rmlt groupo

fo Slgrgl$g and qomunlcatfon. Ttre varlous faoiLltles for slgrnllng and
c :tton nay be dlv{ded -lnto t},e foll.ow'ing groupsl door sa'l] systemp
energency oall system, fJ.re alarm sy'stem, telephone system, radio system, arrl
televlslon system,

(1) Door CaL.I. _Syrtelq. Where means for ca1Hng are necessaIT, a neehant-
lcaI derlce mor:nted -dheCtly on the drrclIing urdt entrance door malr be used
(ratJrer than an electrlc calll.ng systeur, ntrich ls more expenslve to lnstalL and
naintaln).

In hlgh-r'i-se buLLdlng where managernnt cannot controL the free novement of per-
sons other than resldents, oreatlng enno[rErnce or othenrise interference of the
nor:nal dally routlne of tenants, conslderatLon may be gLven to provldlng an
'autornatic (maiJl entrance) door opener and means for aorurunicatLon between maln
entrance J.obbry and each apartaento Although thls ttrrye of equlpment Lncreases
development costs, it nery decrease bulldlng maLntenanoe costs and prorrlde peace
of mtnd to tenants. Therefore, it shou}d be given consideratlon partlcularly
ln structrrres deslgned speclflcally for elder\yr

(2) Lmpteelqcy C_all _Sy_ste_rq. In proJects speclfically deslgned for elder$r
meEux, strould EETffi the tenants to surmon emergency ald.

(a) ProvLde an emergency call statton ln the bathroom (a second
call statlon if used, located ln the bedroom next to head of bed) rrith a slgnal
(audio and d"sual) ln the adJolning droeltlngl

(b) Same call station arrangement rclth slgnal (audio and visual)
located over or adJacent to the dr,rcltlng entrance doorc Audio slgnal shou]d bo
cJ.early and distlnctly different fron argr other audto slgnalo

(c) Sarne call statlon a^rrangement r.r1th signaL transmitted to a
centraL locatLon (under 2h hour supervLsion of management).

(d) Emergencryr call statlon, lf possilie, ntren operated should be
amanged to release apartment door l-ock to aLlou entry to r:nlt (ntthout reeort-
lng to key) should tenant become Jlcapacltatedo Resettlng of call statd.on to
normaL to reset lock.

CaLl"
ptt.ll-
nl.ts
frorn

(e) Door release
gtatlons should be toggJ.e
cord operation through arr
extenslon of puIl cord to
floor or bath tub"

shouLd be constant duty,
type snltch (I or 2 poJ.e
eye gulde Ln the pLate.
tenants desired Locatlon

3O ohms at 2h voltso
as required) and may be
lhts type of statton pen-
and permits operatLon

(3) ELre Al.arm SSrstemo As a general r"u1e, flre a].aln stattons ard
gongs ur.l.I be@ hlgh-rise type builiJngs (ratu elevators). For
nalk-up type apartrnent buil-dings consult witjr the Local goverrrlng board harrlng
Jur{.s&ictlon concerning necessarJr requirementso ELndt locatton of statloas ard
gong6 should have appro";ral of local governlng boardo

(Contta)
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(h)
1netallatlon

@.in the individual
The desirablllty of planning for future telephone

dwelling unlts ls generally recognized. Thle

4

should consist of,rflnfunum adequate roug[lng-ln to pernd.t at a later date the
lntnoductlon of cables; cable termlnaLs, protectors, and vtrss-{irith mintnum
cutting of structures. In unLts for the elderly, .telephone outlets should be
Iocated for converdence of tenant, preferably c.otrvenient to bed location.

E4erlences of 13 projeets r:[th 53OO dwelling unlts Lndlcate that the demand for
servLce varies from 35 percent to L15 percent (average overall, 5? percent) of
the nuriber of dlrellLng units in a proJect.
Consult ntth the looal telephone corryarv rogardlng lcquLrenents for ttelr factl-
ltles and ercper{.enoe ln provtdtng the ,nost,eoononl,cal lryouto The gerrrlces of
tlrel,r englneere arc psually av,alLebLe ,nLthout cost for ooneultatLon arril adrrlcc
on alL matters p€rtafidng to telephone aystems for lon-nent houslng pnoJeatso
In sone Loca}ltd.es the telephone conpany trILL pre.+flre brrlldlngs at ao cost to
the proJecto

Ih generaL, the follorlng provlsLons for tihe ftrtaue tnstaltetlon of telcphone
Bervlce are oonstdered adequate for Lorrent housJ.ng pnoJeetsr

Sing1e, Tr+in. Row Houses and F1ats Wlthout Basement y

Servlce sleeve, with olosed busttlngse ,therough extertor naIL for each
dnollJ.ng unlt (none lf exter{.or nalI ls of .,rpod)o

Row Houses With Basement

S1eeve through a closet floor (if of conerete) in each dwelllng unit.

Serrrice sleeve or sleeves tluough e:rberi.or tBlI.

Flats and Apartraent Type Bui-dlngr (WatEjlp) .With Basement

Ftrst floor drnlllng un:its--sleeve through a cLoset floor (if of con-
erete) Ln each dnerLrng unLt.

Fbr eaoh dweLllng unit above flrst floor.qa v.ertloa1 ?acenaJr extending
to ttr.tp heqqpent or cratL space.

Serrl.ce sleeve or sleeves through exterd.or wall.
Apsrfutent XVpe Bulldl'n^Eg (nlsvator)

VenHcel ,rdperry ncer spntpr of bulldLng and branch racowqr to dreLlLng
urlts, or slpeve trR ,t&p porngr of a qloset ln each drclf,trrg unl.t for trrstalle-
td.m of oxposed cahlp,ty t&p tel"p.phope corupartrro

fbr lgttdfS,gg Fith pl,x .or ,loes drelllng unitse rdthout basenent, telepholrc pro-
tectlw c$d.pnent luff bF nDuntsd on the exter-{.or of the bulldlngl

( conttal
uust be
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Bulldlngs with more than slx dwelllng unLts and without basernent rltl requlre a
closet (3On hfgh, 2O', wide and L0rt deep) accessibLe flom the e:rterior of the
bulIdlng, for housing the lndirrldual protectors or trLr tJrpe cable terminal, as
may be required. The prorlsion of such a closet would preserre the appearance
of the butLding. For apartment-type buildings (rrittr elevator) prorride space on
each floor or alternate floors, near the center of buildlng, for telephone termlnel
corvtectlon equipment as prescribed by the loca1 telephone cor@argr

(!) naalo sIsteJm.
for radio recepti.on facili

Dlqqt pforr_4g eny racewEry fu the building structure
tles, since present radic recei.vlng equipment ls

provided rrlth bullt-in antenna satisfactory for normaL reception,

(6,) TeLevlslolr System. In most locaLities, Lndoor or bullt-in antenna
systen wiLJ. provide anqplo signal strength for receptlon; however, in areas
where the need for an outdoor antenna is considered necessary, a proper engineering
surirey should be made to provJ.de the best adaptable lnstallation. (Tbe senrices
of a T.V. System lnstaller would be helpftrl tn obtalntng a prc,per sunrey and
the best adaptable system layout). Installation of master T.V. antenna systems
should be considered, particularly for low-rise proJects, to avoid lnstal-Iatlon
of forest of nasts distracting from the appearance of the proJect and probable
malntenance costs for roof repairs. Dlstribution system may be overhead or
underground to each unLt.

go El,ectr{c Meters. Meters should be lnstalIed only after operaurrg
e:qperience on the proJect has indieated the necesslty for then. lihen it is
determined that a check on current consurption is required, the lnstallatlon of
l0O-percent meters ls advisable, stnce metering only part of the tenants at a
time-has not proven satisfactory. (See PtlA Bullettn No. I8-IL for exception).

Although lt ls desirable that neter location be convenient to permlt meter
readlng by the tenant since it enables him to check his eonsurption agalnst,
the anount allotted and included ln his Iease, such locatlon also has its
dlsadvantages.

Hhere proJect servlce ls centralized, as In heating rrlants utrere J.t may be
dlfficult for the management to estlmate project enerry consunptionp
facllities for metering tbe electrlc enerry for the proJect serrrice porti-on
ere very deslrable.

Meterlng equiprnent and meters, when lnstalledp should be locked ln place by
rnans of seals secrrred with a proJect-stenciled clanping derrLce.

(I) Arrangement. Metering facillties required for future lnstalLatlon
of tenant check-meteri-ng rnay be in the form of socket or receptacles to recelve
detachable t;pe meters.

(Contt6)
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(z)
Itinsidetr or

Iocations. The advantages and dLsadnantages of placing rreters
"6lFEffif dwelling unrts should be careiully sluded.

Iocatlng metering equiprcnt within the dvrelling unlt will permlt tenant to
obserrre amorrnt of energy consumed, simplify the riring to the dwelltng unJ-t,
and avold disputes ov€r energy charges (if anlr)r but it rill create a problem
for management, scheduling access to apartments--somstimes encountering locked
doors--, ltstenlng to tenants complaints which should be the problems of others
on the proJect staff, and Lncreasing the timo requlred for reading of rneters
wlth-tn a deflnite schedule.

tlhere practLcal and load permlts, senrlce to d reIllng unlt should be slng1e phasc,
3-wir"er L?O/ILlo volt so that low cost meters may be used. 0n a 3-phase, lr-n1re
secondary senrlce, a l-wire, L2O/26 volt serrrlee to dwelltng unit panel or branoh
cir.cult centcr will r.equire the use of a two-element (network) neter costing
epproxlmately 100 pezrcent gzeater than the standard l-rlre, L2O/21!O volt meter.

fn eone areas r,rtrere the regulatory body permlts lts use, slngle element neters
deslgned for l2O/208 volt serviee ntay be consldered, provJ-ded the na:cimum load
does not exeeed 6O amperes. These meters requlre factory callbratlon and are
conparable in cost to the standard 2 elerent, L2O/21$ volt meters.

h. Lighting Fixtures. In the selection of llghting fi:rbr:res for &relIing
tutits, consideration should be given to the difficulties which have been encountered
in management operations. Low inltial cost with lor maintenanee and 1lpair exgernse
arre factors in deciding the best and most sultable t1ryes of lighting fi.:cbures..9

Although many tenants will own portable lighting fi:rtnres, it is still important'
that ei'eff roon in the dwelling be equipped rrith a fixture. .

(Contt d)

L/ In flats and apartment type buildings of ttrree or more stories in height, where
it is necessary to pfovide feeder distribution centers and indkldual branch
circuit centers, meters located at distribution centers will not increase the
cost, and rneter-reading cost wiIL result in minimrrm operating er(perure.

A k will be noted in the general discussion of llghting fi:ciunes for dwelllng
units no nention is nade of lluorescent or other newer types of Lighting fi.:rtures.
Such new derreloprnents are not prohibited under PIIA standards, nor does the PIIA
wish to imply that it does not favor any adnance in tlluntnating methods. llorevar,
based upon e)cperience, not only in initial but in operating costs it appears that
the t1rye of illuninatton reconunended herein for dtrelling units is well adapted to
Low-rent housing.

-11 -

When retering is installed outside the dwelling unit, tenant and nanagerent
could, norma1ly, both read the meter at their di.scretion, thereby, aLloring
rrntering to be performed rrlthout interruptlon,U

(l) IYpes.. All electrlc meters should bc provlded wlth cyclometer
dla1s, thus precfudtng the necesslty of instrrrcting both tenants and operatLng
personnel in the prop€r method of reading the total consunptLon of enerry used.
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Include on electri.c drawlngs or in the Spectfication a schedule of the fixtures
required for the various locations, w'ith references to (1) detailed sketchesror
(2) traae names and catalog numbers prefilred by the phrase rrsinLlar in design
and equal ln qrrality.tl

For connenlence of management operation, lighting fi:rtures in stainrays and
hallways scheduled for use only from sr:nset to sunrise or from srrnset to mldnight
should be autonatically contro-Lled by time swltches (supplerented by relays where
necessary).

(f) Contfol. The control of all fixtures should be by means of walI Qpe
snitches or toggle siritches normted integral with equiplcnt. hllL chain socket-
t1rye flxtures should not be specified as they are costly to maintain, requiring
replacerent of conplete socket and,/or fixtrrr'e when chain ls broken.

(2) Intensily of_IUqlinatioq. Becomnended artificial llluninatton in
the &{e[ings fa an-aye-aga of five to senen foot-cand1es, measured in a horizontal
,plane 3O inches aborre the floor area in each occupied room (utility rooms excepted)
with thlrty (30) to forty (bo ) foot-candles normally allowed at points wherr reading
ie done and specific tasks are performed; on stairs and in passageways an average of
five (5) foot-candles is considered adequate. In publlc vestibules, halls, and
stainrays, pnovide approximate\y I watt per squars foot of floor space. The
foll-oring Lamp sizes for dwelling spaees, and ttrrpes of control are recomtended:

. (") Livlng Room - 1OO-150 watt - wall switch

(u) Bedroom 60-100 watt - waIL suitch

(c) Kitchen 100-150 watt - wall switch

(a) Bathroom 
. 
- - 60 watt - waIl sritch

(e) Ilalls - hO watt - wall switch or fi:cbure toggle srritch

(f) Utility Room - l+O watt - waIL swJ+,ch or firbure toggle snltch

Exterlor front and rear entrance llghts under the control of tenants are not gen-
erally considered necessary for one and two story stnrctures uhen electrLc s€rr-
lce Ls wholesale and where proJect Eghtlng provtdes sufflctent llluminatlon of
entrances and porches. However, when electrlcal energy Ls netal} and when proJect
and street l:Lghtlng ls inadequatc; entrance }Lghts nray be provlded and should bc
located above or at side entranee door to properly lllumtnate the features of
persons call,rng at the dwelllng unit. In unlts for the elderly consideratlon
should bc gtven to the specLal probJ-enr of adequate llghtlng outslde the apartncnt
door so that the resldent easlly can locate the lock at nlght.

(t) trlres.

(a) In dwelling spaces selection of fixtures requtres careful study-
by the designer. Firctures shall be of good quality, of simple ana stur!1*T:T

-L2 -
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rith durable ftnlsh, lnterclrangeeble parts regutr{.ng Lor naintenence and replace-
ment, and provlde uari.mu efficiency of llluninatlon. Uhen shedes or encloslng
globes are provided, thelr renoval shall be sJ.mp1e, for converdence of tenant
neplacercnt of larap bulbs.

(U) In public speces flxtures for hallrays, stalmays, and,/or other
rursupervJ.sed public spaces should be of ttrrye rhich ri}t prevent removal of lamp
bulbs by unauthorized persons, ard elimlnate brneakage of encloslng globes, lenses
or other }i.ght distributl.on conerJ-ng. To prevent uneuthortzed removal of lamp
bulbs ln flxtures (with or wl.thout enclosure) constderation ahould be girrcn to
provlding left hand threaded sockets, or meens for locklng lamp bulb in place by
a speclal key, or provid5.ng a suitable guard l.ggked ln place by a speclal key.

To prevrent breakage of lamp bulbs and coverlng, ffurbures should be provided rith
a break-resistent translucent coverlng nateriif (guards may also be used as an
added precautJ,on). The one tube, ceiHng florsseent type flxture with break-
reslstant coverlng should be consLdered as lt has been effective in combatJ.ng
this problen wherever trial installatlons heve been made.

tilhere slab construction provJ.des sufficlent thickness, consideratLon should be
gtven to lnstaLlation of an tnexpensive recesaed type flxture ntth suitable gnard.

fublic vestibules and entrances may require BorE speclal ttrrye of fixtures to sul,t
the archltectural treatment.

Comrrunity space, menagement offlces, ed shops wiIL reqtdre reLI ltghted areas
comlnnsurate wlth the type of functlon to be carried on. Consideratlon should be
given to the use of florescent type fi:cbures rhlch are pleasing ln appearance,
have longer lamp Ilfe, htgher intensity watt/sq. ft., more r:niform illumination,
adaptable to harmonlous architectural treatnent, and produce less heat. This
should be welghed against higher initial coat, hi-gher operatlng cost due to morre
equipment to malntain, sonr stroboscopic effect, and e:cbra care needed to dispose
of worn-out buLbs because of lnside coating materials belng of polsonous substances.

For rpeting rooms used for grmnasium purposes it may be advlsable to provide
enclosed globe t5pe rlth lncandescent lamp bulb firtures wlth rlre gnards.

ftbrtunes should be properly located to reduce to e mini-mum shadors and dark arees.
IocatLons subJect to molstur.e, e:cplosive vapors, or other special conditl"onr and
e:cterior basenpnt entrances regqlre apecial tJpe fi:6ures.

Elxtures in baserents should be located to avoid lnterference rith piping to
prorlde proper illumination of the area.

(c ) In cranl opaaes prorrlde a nonmetalllc t]rye flrbure mounted on an
outlet box, and rith an integral receptacle for the lnsertlon of an e:ctension cord
for a portable lamp.

(Cont'd)
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t. Optlons. 0ptlons should be allmed the contrector only rhen the local
Authorlty is unable to choose between systems or equlpnente whlch meet the
reqrdrermnts. When options are per:nltted, t
whLch are in fixrctlon and ln

J, Approval. In localltles where required, layouts should be approved by tbe
governlng body before issuance of docunente for bidding purposes.

IL IIHFA-PHA, Wash.l D.C.

\



I

HEFA
PEA
6-t5-50

Bulletin No, I,R-8
PART IIHfghElE

- _ - _,.

ETECTBICAI

PARI rJ -.E,TB'IoR DIsrRrEgIIgU

Gn[M,AI,.

In public 1ou-rent.housing projects where the purchase of electricity is on
a wholesale basls (through a'master metering system) the local Authority,ln most cases, provides the distribution syiten.

Ihe reguirements governi.ng selection of the type of electrical distribution
system may differ somewhat from those of an average prlvate housing develop-
ment, where the distribution system is usually designed and installed by the'
Local utility company. The principles of design and electrlcal requirements,
houever, of a low-rent housing development will be similar to those of a
l^ocal uti]lty company in servj-ng the needs of residents in. an average communlty"
Ihe essential needs are simplieity in design, a special need for economy,
safety, efficlency of operation, and conveni-ence. Since the cost of an
electrlcal lnstallation Is 1ow 1n proportion to that of other construction
components, and since the uses for eleetric servlce are increasing at a rapid
rate, special eonslderation for future needs is amply justlfled. Nothing that
!ri11 result in ggggggsery-E&Xe3Ee (inittal or operating) should be ineluded,
b:ut nothing that 1s essential to satisfactory long range use should be omitted.
Electrlcal englneers should have an understanding of the problems lnherent In
low-rent houslng, which often regui-re more than average skill and orlginallty
to meet.

Deslgns based on the minimum regulrements of the National Electrlcal Code and
t^he National Electrlcal Safety Code wlII meet the fundamental objectlves for
safetyl essentially they are sefety codes, and. installations made in accordance
r.rith their requirements will be gafe when properly malntained. Thls does not
pneclude compliance r^rith regulrpments of the 1oca1 utillty company and rules
and regulations of the state utl1lty regulatory board, when suoh requirements
ae mandatory',rithin a 1ocallty.

The load characteristic of eguipment to be served by electric energy ls en
Important factor in the lnteI1lgent design of a dlstrj-bution system. A project
lcad conslsting of lkhtlEg*gEfJ results in a 1ow load factor. With 100 per cent
reohanlcal refrigeration added to the lighting 1oad, the load factor will be
higher. The addition of 100 per eent electric cooking, to llghting and refriger-
rtion, will lower the load factor. Slnce the load factor ls the ratia of the
werage load over a designated period to the peak load occumlng in that period,
it ls important to conslder heevy loadings for short duratlons caused by the
type or types of equipment serveil.

If the rate classi-flcation under which a project will be served contains a penalty
for a Iow po.wer factor, eonsider installing power factor corrective equipment
such as capaeltors, provlding the lnitial cost and expense of maintenance reflects

a
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a saving by creating a higher power faitor.. Motorired equipment contributes
to a 1ow power factor, particularly if motors are overloaded. (The relation
of the power factor to the var'ious types of electrj-c services normally provided
for dwelling un5-ts is dlscussed in PHA low-Rent Housing Bulletin No. I,R-11),

As an illustration of the foregoing, the installation of capacitors on a dis-
tribution system, serving 5/$2 dweTling unlts from a single managemente showed
an increase in the power faetor from an average ot 821t and,9l% to 95-l/2% and.
99-L/2% for the lightlng and refrlgeration 1oad, An investment of #$Z3.Oo
(labor and material) for seven banks of capacitors (l4O xVa) resulted in an
annual saving of $.4686.00. Further savings i-n maintenance costs will accrue
from the longer life and fewer replacements of lamp buIbs, smoother operation
of motor-driven equipnent, and loryer 11ne and transformer losses.

There is no exact method for estimating or anticipating the type of load or
duration of the demand periods that residents will impose on a system. The type
of load and demand for similar projects may vary widely. For example, one project
may be operating with a high power factor while another project in the Ioca1lty,
of similar size and design, and supplylng the same type of service during the
same period, may be operating with a 1ow power factor. To serve their intended
purpose efficiently, capacitors should be slzed to suit existing "conditions;
undersized capacitors serve no useful purpose, and oversizing is just as bad.
For efficient operation, allowance should be made in the system for the future
installation of capacitors, if reguired, as determined after at least one fulI
year of operation under occupancy. Consult with the local utility company con-
cerning 1ts experience and recommendations on the matter of power factor
correction.

It 1s important to avold eonditlons whj-ch have resulted in unsatisfactory condi-
tions or in maintenance and repl-acement costs beyond amounts considered reasonable.
The followlng examples are illustrations:

Yard lighting fixtures which are not equipped with the proper type of \

reflectors, (to deflect the 1lght beam from windows of dwelling units) frave
been an annoyance to tenants.

Yard lighting fixtures without guards to protect fixtures and/or lamp bulbs
have resulted in excesslve replacement and maintenance costs.

A single control for project yard lighting and buildlng hallways and stair-
way lights does not permlt flexibility in operation.

The improper drainage of raceways, vaults and manholes has resulted ln
redesi-gn and correction at conslderable expense.

J( )e J( Jt .)€ .)f ,( .r( J( J( Je
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1 OVffi,HEAD VEESUS UNDERGROUND DISTRIBUTIONa

at $gESECl. The choice between overhead or underground distribution should
be determined promptly after the site is approved and dwe11i.ng unlt density has
been determined.

Design the distribution system to meet not less than the minj-mum recommended
reguirements of the governing rules and regulations prescribed by:

National Electrical Code (latest edition)'
National Electrical Safety Code
Local muni-cipal and,/or State codes and regulations
Local utility companyts regulations
PHA lt{ihimum Physical Standards and Criterla

-tny loca1 requirements which appear to be unnecessarily restrictive shoul-d be
reviewed with the proper authorities in an effort to secure modification and
wai-vers.

Work included which is contrary to rules and regulations (and is not covered by
walvers) and which will have to be changed during construction will result in
extra expense. Obtain approval of the final layout from the 1oca1 and state
organizations which have jurisdiction, before bids are taken.

b, Sglecfilon-of Sygfum. While economy may be the prime factor in deter-
mining the type of distribution system to be designed, other reasons may contri-
bute to the final choice. Esthetic reasons alone seldom justify the choice of
an underground system, because of its greater initial cost. However, lower
operating expense may justify its selection. Under certain conditions a section
of the distribution system may be underground and combined with a portion over-
head' For lnstance, an overhead primary with underground transformer stations
and underground secondary conductors, or an underground prlmary with overhead
transformer stations and overhead secondaries.

Some of the important factors which affect the selection of an overhead or
underground distribution system are:

(f) Type of existing systems surrounding the project, and the trend in
replacement of such systems.

(2) Contour of the project area and ground water leveI; extent of
interf,erence by trees and playgrounds.

0) Safety factor, depending upon location and voltage of overhead
primary 1ines.

(tt) Severity and frequency of electric storms, s1eet, ice formations
and wi-nd velocitles.

.1.
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For exterior distribution, the voltage drop between transformer secondary and
service contact at bulldings should not be more than 5 per cent, based on
demands shown ln ExLlblts A and B.

oo $ggatine Eqglpgg4!. In general, the purchase of electric energy ls
less expensive than lts generation. Comparatlve studies of purchased electrj-c
energy versus generated energy will not be requlred, unless: (f) tUe cost of
purcliased electric energy is-in excess of two cents per Ki-louatt hour, (e) tUe
project contains a minimum of five hundred dwelling unlts, and (3) electrlc
energy is to be available for Ilghting, refrigeratlon, cooking, etc,, and
domestic water heating will be provi-ded by a central plant. Availab1e fuels
w111 determine the form of motlve power, high pressure stean driven unlts in
connection with central heating plants, diesel engines, or gas prime movers for
generation. Each project will regulre individual study with respect to plant
size, capital cost, operating expense, and general layout.

f . !oceLg!.i1i!v HogSgp. Polnts of contact with the utility company lines
are to be determined on the basis of negotiations with the eompany. The most
common practice is a single point of contact with electric service metered through
a maste:t: meter at this polnt. Several points of contact, each with a master
meter, will contribute to lowering dlstribution and malntenance costs. Pernission
for totalizing the readings of the watt-hour meters should be obtained fron the
utility company, so that the total consumption may be bi1led at the lowest
possible rate elassification.

Where a choiee is possible, and extended rates permit, the dellvered prLmarlr
voltage should not exceed |Klt and should conslst of /+ wire and rYrr connected.
This permits the use of nominaL 2{00 volt apparatus. Distribution of primary
service wlthin a project should not exceed /+ KV, since danger and hazard in
operation increase as the prlmary voltage is raised. 

.

An a /+ rnrire primary (ZTOOO volts) it fs frequently the practice to use a cormon
neutral for the secondary and primary sSrstems. This eliminates one uire and is,
therefore, economical. Ascertain from the utillty company if the neutral conduc-
tor may be reguired to take a phase potential, whlch would necessitate an
insulated neutral on the project distribution system, In ground.ing the qirstem,
avoid inductive effects of currents flotring to the gror:nd, which may cause
trouble in communicati-on 1lnes.

fncoming high tension lines atrd master netering eguipment should be located in
or near the maintenance shops, or boiler p1ant, where practical.

2. DESIGN FOR OVEBHEND DISTRIBUTION

&o kngt4. The overhead method of dlstribution may be accomplished by
means ofi (1) strlnging eonductors on pole structures and extending selvir:
conductors to buildings (see Flg. /*), or (2) AV stringing conductors on the
buildlng structures, looping from building to building (see Fig. 5), or (:) by
combining (1) ana (z),

-6-
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Wberr loa.ds lmposed on poles are greater ttran can safely be supported (r:nbalanced
conduetors stresses at angles and dead ends), addi.tlonal strength should be
provl<icd by the trse of BuXSo

b. Lo_lS.S._Sp$_-L-1!S$. It ls Ceslrable to 1lmjt pole spaclng to 125 feet.
By pIac3.rrg trar,sforrder stations in the center cf loeds and ltmlt,jrrg the eLz:es
to one 37-!/2 KVA'or 3-15 KVA per po1e, the seconda.ry ilnes wil.J generally
resu1t in econonicel sizes, and tl:e length of rurrs from ttre transforner statjon
In any dlreetion vlll not be excessive. Secondary rausl rhich exceed 400 feet
tn length are considered uneconomlcal.

Stresses due to Ilne angles between 10 and 60 degrees should be supported by a
single guy placed to spltt the resultant loai. Angles greater tharr 60 degrees
shouLd be gqyed in both dl.recticns.

Figure 6 lndlca.tes the numbers and slzes of gr4ys for varylng condltionso The
follovlag exanple illustrates its uge.

-@Horg.c
a)
b)
c)
d)

(
(
(
(

I No. { Prinary and 4 No. L/0'secoudary
I[easured dlstance (d) - 20 feot
Gr:y attachment betght (tt) - 36 feet
AnchoreC lead (1) ls 16 feet (a lead ot L/Z n or
nore ls recommended)

so}$}se:

(a) t = W/36 = A.5, therefor€, use coluna L = t/2 H
(o) g::: ;'ffi:"ii6' 

ls rro'_'!' 
= o. o

Prl. 3 No. 4 ot.axigU = I.--,,13.
5" l7

nearest whole nunber of !d0 = 5 No, L/O
(c) fieferlng to flguree oppoelte 5 llo. /0 nnder coI.

nl/z nn a dlstance of 22 feet le the nexb larger
figure to nreasured dlstalce (d) or 20 feet"

(d) Therefore, one 3/81 guy with a 16tr eone aucbor
should be usedo

The extent of grtylng requlred shorrld be kept to a nlninrxr by avolding needless
changes ln direction, Gqrs should be so located aa not to obatruct walkrayel
play areas, parking areas, ete., or to interferc wlth the treesn Avold slack
spannlng of wlres between poles.

Clearance of serrice drop conduitors over roadrays, walksl lots and bulloings
should conform rlth the requlreurents of the goverrrlng boards.

Use bare condustors for voltages above 6O0 volts where praetical.i aDd lnsuLated
oonduotors for voltages under 600 voltso In heavy loadlng dletrtct,s, a conductof

@ conductor used to equivaleat No.r&t. of No. L/o as bare.
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medlun loadlng dlstrlsts ou sbort spans on1y. Secondary conductors larger tban
No. 2/O are. not reco$mended, as they are dlfficuLt to handl.e on overbead
eonstructlono

co 9gcgsggg--!!g$i$!3oL oB Bufldlnsr. Ilher€ the arrangenent and t5rpes of
bulJ.dir.gs permlt, the stringlng of the secondary along bulldlnga rather than ou
poles 1111 ellmlnate gome polee. Thls nethod ls peq reconmeaded where buildlnga
are leas than two stories ta belgbt.

The secondary cable should be of the staadard I or { condtrctor (ae requtred) coB-
centrtc nserrlce entrance, type, steaded fron the transforner locetlon (bulldlng
wltb vault or pole) to tle bulldlng and nrn alorg butldlngs (cloac to roof Ilne)
spannlng fnon one bullding to another. At spau rupports (on poles or bultClnga)
use n@ucentrlc serrice cable clanpor to provfuie pnoper grlp of cablesc

At each polnt of tap along the bulldlng, lnatall a rtgld rust-proof naervlc€ coDnoc-
tlon born. In thls eonnectloa box the concentrle neutrel should be opened and
properly forued; the phase conductorg sha}} be tapped by neaas of gcrora puncturlng
the lusulatlon, creetlng a pre8sure contact betweca llne oouductor and tap. Fron
the.corurectlon box, the rarvlce tap obould extend to the reterlng endr/or protectlve
equlpnent.

d. Sgnsforner Stgtlons. transfornatloa ghonld be ln one step, to reduce
core and eopper losses, and grltchlng equtpuent cogts. Balaace tbc load or eacb
of tbe prlnary phaaes.

TABI,E 0r InANSI'OnUER SIZES (nrr)
IlGfrTlIIG RTFRIGERATIOIT IND COOrING INADS

Convent self-
Denand type ___ !r-o!_cateq -tne- ---s-1ze-11$r)
Total of

Li
S1-ze txyAl
o! tbrec

L9

st-re (xvl)
ofLi

slsi (xvl)
sf tbroctil{o.

of
KT
pcr

DU-- D.[ 
- - -!fang. -trane.- - 

trance trangr
I .{.00 4.00 , l-1.5 3 311"5
2 9.65 7"3O 5 3t1,5 3 Jz7'.5
3 ,$a 9.fi 7-V2 3t3 5 )zl.5
4 3.fr 12.80 10 3x3 7-L/2 9-L,J
, 3.N 16,00 10 ?r9 T-t/Z 1x3

3
3
3
5
,
5
,
7-l/2
l-t/z
7-v2
10
10
1'
t5

T
I
x
I
I
x
x
I
I
x
x
x
I
I

3
9
3
3
3
3
3
9
3
3
3
3
3
3

10
10
1'
1'
L'
L5
25
25
25
37-t/.2

14=Yii
31-v2
,o

5
,
,
5
1-L/2
1-v2
7-L/2
10
10
L5
L5
I5
L5
25

L5
L'
I5
1'
25
25
25
25
97-L/2
37-V.2

?t-'t'
fr
50

*
I
x
I
x
x
I
I
x
x
x
x
x
x

3
3
3
3
3
3
3
1
3
3
3
3
3
3

n
00
1A
30

26.00
n "5029.4O
38"7O
4.ltO
48.€.0
55.80
62.60
69.60
75.eO

19.
2L"
22.
2*.

3.2O
3.00
2080
2.7O
2"&
2050
2.45
2.15
1.85
Lo62
1.55
1.49
L"l+3
r.40

6
7
I
9

10
I1
L2
I8
2,lr

30
36
12
Le
54
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Study the comparatj-ve eost of the completely self-protected type- of trans-
former without separately mounted auxiliary devi.ces, and the eonventional
transformer with separately externally-1nolrrrted protective and disconnecting
devicds; since the selection may affect the size of transformers. (A study
of the lighting, refrigeration and cooking loads on existing projects indicates
that the most serious overload condition 1s encountered during the one hour
period after the transformers have begun to operate at fuII load')

A comparS-son of sizes of the conventional type transformer with separately
mounted. Brimary protection, and the completely self-protected type i^rith
internal secondary circuit breaker protection, appears in the table in
the preceding paragraph 2d.

Transformer and cable slzes should be limited to the fewest possible number
of sizes. The ideal condition is where all are of the same size.

3. DES]GII" FOR UNDMGROUND DISIRIBUTION

B.o $Cggfgf. Routing of underground raceways should be
contour of the finished site. Profiles should be developed
between vaults, manholes and buildlngs, and the location of
buildings. I^lorking drawings should indicate the elevations
installatlons.

related to tfle
to show elevations
service sleeves in
for proper

Raceways, vaults, and manholes should be arranged to prevent, the accumulation
pf subsurface and surface water.

The following methods of underground installations have proved satisfactory.
Choose that which is best. adapted to the project design and lowest in initial
and maintenance costs.

(r
(z
0
(+

)
)
)
)

Metal raceway - encased in concrete.
Non-metal1ie raceway - encased in concrete,rr tr rr - buried directly in earth.
Cable - burled dlrectly in earth.

Raceways should be installed with a slope of not less than 6 inches for each
1OO linear foot of raceway, and. sloped toward manholes. Aecess covers, of
manholes and,/or underground vaults, should be raised above surrounding grades
so that water will run away from openings. French draj-ns and rock bed draj-ns
should be used onfy where soil conditions permlt quick absorption of water..

Where the underground cable enters a buildlng through a conduit sleeve, or l.rhere
the underground duct and/or :onduit terminates in a junction box on the inside
of a building, the open space l>etween the cable and the conduit or sleeve should
be sealed at the point of entry or in the junction box (r+itn a suitable seal-ing
compound), to prevent the inflltration of any outsi.ile gases lnto the building
(through the underground distribution system).

-11 -
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b. prigggy_gg&Ig, Lead-covered cable has proved satisfactory generally
for undergronnd-installations, except tn some eoabtal areas where chemieal
action has eaten through the lead sheath withln a period of three to flve featrsr
Underrepsonab1ynormaiconditions,the1ifeof1ead-coveredcab.eis
conservatlvely ,estimated as being abgut 50 years. i

Non-l,eaded primary cables also have proved satisfactory i-n the short tine they
have been in use, but when consideration ls given to the use of non-leadetl cabIe,
great eare should be exercl.sed ln the selection of the type and grade.

c. SCgggdgly-Calfe -kg1!eg95-Uplg-60C . Non-leaded secondary conductors
specially designed for various soil condltions, have been in use for a nunber of
years on a relatively large sca1e, and experlence with this type of eable has
been generally satisfactory. It ls easier to handle and terminate and appreciably
less expensive than leaded cable.

d.
ground

C

where soils are favorable
. Cable designed for laying directly in the
) is generally satisfactory, and will reduce

inltial cost.

or lggggformer $lgtigns. A comparative study should be made covering the
cost of placing transformers ins (1) vaults within buildings, (Z) underground
vaults independpnt of buildings, and (3) vaults or klosks above grade. Kiosks
could be developed ln conjunction with comfort stations, tool sheds, or
telephone booths. Underground vaults which are independent of bulldlngs requlre
subway type transformers and equipment eosting more than standard equipment.
Vaults within build.lngs or kiosks above grade will use standard eguipment and
offers greater accessibillty wlth less expensive servici.ng and maintorla.rrc€o

A typieal transformer room layout using three single phase trangformers is
illustrated'in Fig. 7. This layout shows the ltems to be consldered in the
design of a transformer room, including clearances around equipment, ventilation
and flre proteetion.

Doors and openings to vaults and manholes should- be large enough to permlt
removing or replacing eguipment. Consult with the 1oca1 utility company for
other requirements which are not noted In Fig. 7. Foreign pipes and ducts
should not be installed. within Ewitch-rooms or transformer vaults.

Conelderation should be given to the use of 3 phase transformer units in Ileu of
three single phase units ln vlew of: (t) occupying less floor space, (Z) tess
overall weight, (3) tower core losses, (t) one unit to handle and. correct, and
(5) tower initial cost, Transformer sizes should be the same throughout, where
practical, to provlde a mininum quantlty of spare eguipment for ready replace-
ment in case of breakdown. 0verhead bus and bus.supports may be eliminated where
the tpansformer prlmary bushings (3 phas" unit) are taken through the side of
the transformer, provlded a steel box ls weltled on the tank, and the box contains
o11 cutouts.

'12 -
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OILFUSE CUT-OUTS WITH GANG OPERATED HANDLE
Af,RAl{GED FOR OPERATIOTI WITHOUT ENTERING VAUUT
FOR INCOUING FEED€R ONLY.
oPENING APPRoXIUAYELY |o"x15- WITH HINGED srEEL
COVER PROVIDED WITH LOCK FOR ETIERGENCY OPERA-
TION.
VAULT DOOR - SEE N. B. F. U. PAMPHLET NO.8Or
sEcTtoN iloArwtTH vENTtLATtNc LOUVER NEAR THE
BOTTOM.
TRANSFORUER VAULTS AND OISTRIBUTION SYSTEIIS
SHALL CONFORiI wlTH flE REQUIREiTENTS oF THE
NATIOI'IAL ELECTRIGAL CODE, AS FOLLOWS :
TRAilSFORMER VAULT CONSTRUCTTONT SECTIONS e32t
TO 4548i INCLUDING TRANSFORMER SPAO|NG; PRI-
MARY CONDUCTOR COVERII{G. SECTIOI{ 7ll4; CONDUC-
TOR SPACTNG AND SUPPORTST SECT|Oi{ 7il3;
ovER CURRENT PROTECT|oN, SECTtOilS 2389 At{D2392
SYSTEII CROT,NDI'iIG t ARTICLE NO. 25O.

B d o,rr.,Buro* PAN

PLAN VIEW

FIGURE NO.7 LAYOUT FOR A TYPICAL TRANSFORMER ROOM

The use of o11 furo cutouts for chort olrcuitg aod overload Proteatton on oech
pbasc, pt\ovldcr r llrplo end nrgged prlrary dlaconnectlag roaaa. fhcco outoutl
.rc evrlhbb for gaDt opelrtloa uhen load-brca} la dcslrcd. At r ellgltt
laerease ln cost, the op€rEthg lcver gan bo or0eadcd to be oP.rab1c fror out-
slde the yadt, through a arrll raIl openlog.

Iphen cutoutg otber tbea the o11 fuae type lre to be uscd, thcy ahottld bavc lto-
latlog dlaconacst orltahet to pernlt roplaclDg blona firsee nltbont uDdue bazard.
thla upngeoeat requlres added equlpnent aaC aeeda ro1,o BpooGr

A

LpnrMmv
NEUTRAL

LOUVER

PRIMARIES

LOUVER

EOUIPMENT

t

o

O]{E- IHREE PHASE OR THREE-OI{E
PHASE TRAI{SFORMERS

LOUVERS

OIL CUT-OUTS
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When single conductor leaded primary feeders terminate within a vauIt, the
conductors should be carried dlrect- to the wiping sleeve 'on the oi1 fuse
cutout, thereby eliminating the use of a terminating pothead within the
vauIt. The use of 3 conductor leaded primary cable requires the installation
of a through type indoor pothead at the cable entrance. Disconnectlng pot-
.heads should nct be used, since they present an operating hazard.

frLoad center power unltsfr of capacities ranging from 50 to 150 KVA are also
available for transforming electrical energy. The rrnlt is factory assenbled
and shipped from the manufacturer as a complete, metal-enclosed load center
unit, conslsting of high voltage protection, meter transformer space, trans-
formation, and 1ow voltage proteetion. The only field connections required
are to the primary supply and secondary distribution feeders. These rrpower

unitsrr are for use on single or three phase systems with transfornation from
2/,OO volts to 240/t2C volts or 208/t2O volts.

Underground distribution centers, when requi-red, should be provided w:ith links
or solid connections. Fuse protection should not be used in this equipment.

Primary service should not exceed 4,,5 KV, if possible, The cost of rellab1e
and adequate clrcult interrupting devices at voltages above 4,5 W{ are out of
proportion to the cost of the eguipment protected.

4. DESIGN FoR ILLUMINATION

8,r ggggl. In illuminating a site, consideration must be given to the
lowest practlcal initial cost, conslstent with 1ow malntenance and operation,
without jeopardlzing safety to human life. Ulany lndividual factors must be
consj-dered in establlshing the requirements for lighting a slte, and each must
be weighed according to its importance.

(t) O.t:ectiL9.E. Proper slte illumination pnonotes night tlme safety
and convenlence of persons on the project. ft should protect such persons by
enabling then to discern any other person walking or lurking about the premises,
It ls important that the faces and features of persons passing by should be
recogni-zable at close range.

Personal safety should be assured by a llghting system which will enable a
person to see any obstructj-ons in hls path, and all lrregularities such as
depressions, unevenness, stalrs, excessive slopes, etc.

(2) VlEibility. Objects at night are seen by silhouette, by contrast,
and to a lesser extent by their brightness. It is desirable to place llghting
units close to sidewalks and to other light colored backgrounds, rather than,
for example, in the center of dark grass tlots. location of the unlts along
the wa1k, where posslble, will also throw direct light upon pedestrians.

(f) Jgleggitg. High intensitles of light are not necessary to show
contrasts or silhouettes, but are desirable to obtain as uniforn a distribu-
tion as possible. Since light varies inversely as the sguare of the distance,

_t4_
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a reflecting ncdluo proJectlng nqeb of the l-!.ght away froa itg gonrec lt
sometlnes uaed cffectlvelyr

(1) gfg-e eause8 a decreagc 1o tbe eblltty of the cye to cce, and ahould,
therefore, be ellnlnated as far as lnssib1e. tlhere glare lt preient, torc
Llgbt ls aecessarSr for the ganc vlslblllty thaa rherr lt ls aLtert.

The hlgher tbe llght source ebove eyc Leve1, the less the glare. llhea glarc
ls consldered ae L at, J2 feet normtlng helght, lt lncr€asos to 8.4 rt 12 fod
aormtlng helght.

Glare nay bc controllcd by proper rcflcstors coverlng thc laup and dlstrlbEt-
lrg the Ilght b5r ontrollcd rcflectl.oa, gince It ls cauaed by lntrlnele
brtgbtnera of tbe unlt.

b. Arca Llchtlps. Locate ltghtlng unlts rlth relatlon to planting,
bulldlng atrantereats, bulldlng hetghts, nalkc and stepsl contour of slto,
end existtng and proposed street llghting.

Tbc effeEt of treeg and thelr lnterferencc wltb the dlstributlon of Ilgbt
shottld.be consldered carefully ln laylng out area ltghtlng. thlts shorrld be

. so placcd that treeg wlll not cause ghadovs over large aroas. In the Latcrest
, of gafety, place a ltght sourc€ at steps and along nalks to a1low dlrect 111.ur-
, lnatlon fron the ltght unlts.

Bulldtng arrangeneats and thelr belghts v111 govertr tbe spactng and rcuntlag
beights of llght Eources. The blgher the nounting belght, the bnoador tbc
llght dlstrlbutlopn The nountlng helght ghould be related to brrlldlng hefbtr
for enmple, two atory bulldlngs ma;r pernlt 18 foot nonntlng helghte, rhercaa
one story buildlngs aeed nountlng belghts of 12 to 15 feet for pleaaing

apPearanceo

Slte contours ehoul,d be gtudled; a rloplng aite generally rcqulrcs a larger
aunber of llght unlts than a flat slte covcrlag the sare ET€or Slaclng of
uaita la lnportant to obtaln rnlforn dlstrlbutlon. To obtaln untfornlty,
spacirg betveen tmitc ghoul.d not generally exceed 12 tlnea tbe uourtlng helghtt
Ilhea app€arance dcnands low norrntlng heights, eloser epacing ls nccesaerlro

Any lllunlnatlon of perlneter and through strcetg ahould be taken Lnto accotnt
lu placlng ltghtiug unlts. llhere c:dstlng street Lighttng ls lnadequate, oor,-
fer nlth the clty of,flclalc to secure pnoper llIunlnatlon. All sbreet llghtlag
on publlc atreets r*ltbln or bordcrlrg the proJect should be provldcd and ralr.
taiaed by the local mniclpallty.

Sec Flgs. I and 9 for typicel arrengoaents for area llghtlng.

(f) !gea.. $tock dcslgns cogt less for lnstallatlon and naiatoDEDcco
Sec Flg. 10 for typlcal deslgns. lfhere the Local, nunlclpallty bas adoptcd
certala typca of ftrfuroa aB standard, luoh tJrpeB lalr ba adogGcd for tbe
proJect o
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" jr,I- '. ').' ,,.o f H:"- ';i^. 1... ? {t'
Bu1letln llo. l[-8
PInr II

[ra
TBA

GL5-50

d-

I
-k *-k

n

a

u

a

Z

u

CONTROL
STATION
NO.

a

n

N

o o o

o

N

N

o.N

,,N 
*

"N

iN-*
N

-r|

o o
N N

-|
NN

N.N

N

o o

o o o

+
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X STREET LIGHT (BY CITY)
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tlghthg unltc ray be la tbe forn of rtendarda, polo breekstc or ftxturcr
routcd oa bulldlaga. The rclcstloa ar to typc dependa upoB tbe forn of
olcstrlcal dtctrlbutlon (ovortced or uderground) and ou tbc typcs and belgbta
of bulldlngr. IaltlaL end totrL overall operetitg cort ehould drn5rc be coa-
rldercd ln deternlnlag tbe ncthod of llghtlag.

Untfonlty of llght dlgtrlbntloa lc dopcadcnt upoa tbc dralgn ard rhapc of
tbc rcflector. Unlfortlty of llghtlng v111 bc further acoolpllrhcd by hlgher
rouatlag of llghtlag unlts, but nountlng helgbtc greatcr then 21, fect ebould
bc avoldod.

9lacc outdoor equlpnoub la eubJcct to rough ulagc rnd abuac, no!-breakeblc
cqulplcut ahould be relcsbcdn tbltr rbonld bc durable, rlth the laapo pro-
toetcd by lolc foru of coverlug.

Pcrta for llgbtlng atendarda lrc 9vallable l"n atcel, concrste or voodo flood
poctc cort leaal but tbelr llfe ls ruch ehortcr then that sf atcel or oor-
cteto. Coacrete postgr altbongh aot ao vldely wcd by mtotpalltlcg for
atrcct llghtlng la rtocl postsr looh rcll la yarda of large houalng proJcctt,
aad roqulro prectlerlly no HlntcDr,noco 

t

f brdholr vlth a locklng coTcr ehould bc provlded at baeo of cach rtandrrd
for acccae to tbc oorncetloa botroen undcrground wtrlag ud stardsrd vlrlug.

(e) Coatrof. Control thc elrcultr fccdlng the area yard llghtlng by
e rlugle tlm eJ.ocLe uclag pllot vlre rad coataetorr as requlred, for oprretlon
of conductort oontrolllng tbe llglrthg olroultr.

oo PIey lroa Llshtlur. ?bc crbcnt of llhulnatlon requlrcd for p.Lei lroos
rbsuld bc dhEtrscod ylth loca1 rcarcatl.onal euthorltles. Floodllgbts, lf uaed,
rhould bc rouatcd on plaln tubtrlar polcr or on adJacent butldlagar and ghould,
bc conncctcd to proJoct clroltr rrltb prrovlclon for tcperatc rcterlng aad
control. Ihcn floodllgbte rrc to bc fiunlrhcd by the Locel rccreatlonal
authorttlca, provlsloo of rrcev.yr and tnetalLatloa of aableg', flxBureol 6t€11
rhoirld bc adcquatco

d. Obrtructton ttrbtlqg. It ray bc Dcccrssrlr to llluplnatc a hlgh chluoy
or ctber obstrncttoa la tbc path of alr traffle. In ruch clsco, the Civll
leroarutlar lutborlty, Ierhlngton 25, D. C.e rhould ba consnLted, ead thelr
rpplovt1 cbtrlaod on tbe proporcd lryout aad cqulpncuto

J. DESICf, TOB SIOIIAI,LIXG TTD COIruIIGSIIOT

r,r Flrc and Polloo Alarra. Coasult vlth thc approprlatc olty offlclelr
rtth rogard to mnlctpel flre and pollcc aleru lyatena. tho local lu.rlcl-
pallty *ould provldc rad ralntaln nen ctetioaa, roloottc erlrtlag statloaa,
rad rorouto or crtcad ovorheed or rmdergrouad llacs ln connectloa tberorltb
eo roqutrod for I proJcct

?Sr1r yorL, ar rrqulrcd, ohonld bc perfo:ncd ia coopcr:rtlon rlth tho geacrel- conrtrnotloa ooatnstorr! vo*. All nork to bc doac by the cltv sbould bc

I
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OPEN REFLECTOR

LIGHTING STANDARD
FOR PLAYGROUNDS,
PARKING AREAS AND

\
AT STEPS.
ADAPTED ALSO TO

GENERAL ILLUMINATION

SK,ETCH 
.H.

o
-ttf
N
oF

SKETCHES ARE SHOWN PRIMARILY TO GIVE AN IDEA OF THE SUGGESTED TYPE

ANY SKETCHES USED ON CONTRACT DRAWINGS SHOULD HAVE NOTE THAT

rliTunes SIMILAR IN OESIGN AND EQUAL IN OUALITY ARE ACOEPTABLE.

IO EXTERIOR LIGHTING FI)(TURES
-18-

METAL HOOD AND ENOLOSING GLOBEENCLOSING GI-OBE LUMINAIRES

SKETCH 
,C'

3I(ETCH 'A' SKETCH 
,8.

0z

ONE AND TWO STORY PROJECTONE STORY PROJECT

SPACING,
r40-160 FT.

WATTAGE' I5O

TWO AND THREE
STORY PROJECT

SPACING ,

190-2to FT.

WATTAGE. 2OO

SKETCH 'D.

SPACING
190-2lo FT.

WATTAGE. 2OO

SPAGING ,

r40-t60 FT

WATTAGE , l5O

LIGHTING BRACKETS ON POLES OR BUILDINGS

INDUSTRIAL TYPEOPEN REFLECTOR

SKETCH 
.E.

SKETCH 
.F'

SKETCH 
,G.

METAL HOOD AND
ENCLOSING GLOBE

SPACING,

150-200 FI

WATTAGE,

loo-150

a

SPACING ,

150-200 FT.

WATTAGE, I5O

SPAOING .

rso-200 FT

WATTAGE ' I5O

SPACING '
r50 -200 FT.

WATTAGE I

t50

l
FIGURE

I

+i

3fi
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s
indicated on the electrical site plan so as to call to the contractorrs
attention that portion of the work which will be performed by others durlng
the course of his contract and work.

b. T-elephgne-foEtg&. The 1oca1 telephone company should be eonsulteti
before preparation of plans showing telephone facilities, so that their
experi.ence may be used, to obtain the most economical layout. The service
of their engineers is available without cost, for consultation and advlcer -:

in all matters pertaining to telephone systems for projects.

The probable demand for a project will determine the faeilities to be provlded
at a minimum cost. The numbers of installatlons in existing projects vary
from 2 to 55 per cent of the number of dwelling units.

Site facillties for a telephone system depend, to a large extent, on the
method of electrieal distribution for lighting and power. !,lhpre a project-
ovrned overhead electrical distribution is planned, telephone Ij-nes generally
can be biought from'outside the property line to the various bui-ldlngs on
project-owned po1es. However, if certain electrical characteristics of the
distributS-on system are not satisfactory to the telephone company for an
installation of their facilities on project-ouned poIes, the telephone company
will furnish and install their oun pole structures.

Where an underground electrlcal distribution is to be installed, provision
should be made for underground distribution of telephone cables, This shor.rld
consist of underground ducts, or trenches only (for direct earth buried
cable), for eonnecting buildings and main service to the property.

ce !g!!!g-Te1eph94gg. hovision should be made for pay telephone
stations on a project, unless convenient public telephone facilities are
available close to a relatively smalI project. Generally, provision should
be made for one or more public pay telephone stations, depending on the slze
of the project.

_L9 _
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LI@-fIm, RBRTElA:rIotr MD RA{GE. ProJcot ltehtlle lDoluaGd, but Dot plojcct Porct.

trErD.!
of D.tr.

Xf P.l
D.I'.

Totrl
xr

ArI,.at
850 v.
3 ,lr.
I Dh!r.

ArD..t
EG Y.
g Dh.!c
4 r1!.

llrlb!!
o! D.Ir.

ICtr p.!
D.g.

Totcl
l,!I,..t
250 V.
5 r1t
I tiba.c

Aq)..t
2G V.
5 l,hs8c
I rllc

Ktr

I
2
g
{
6
6
7
I
I

10

LI
l3
t5
ta
l5
16
t?
ul
19
20

31
22
grt
4
6
e6
gI
za
89
g0

s1
g2
t$
4
l5
EC'
r?,
t8
t9
ao

41
t2
rt
tA
t6
a6
l,
ts
a9
t0

!1
62
66
5a
56
!c
0?
tc
E
0o

a.(p
t.05
5.00
!.80
s.20
3,SO
5.00
8.60
2.70
4.60

t.60
2.td
2.to
2.9!
2.90.
,.8t
l;tO
a.ut
8.10
8.G

e.00
I.95

1.85
1.80
L,7e
r.?o
1.6s
1.5C
1.62

1.60
1.69
1.68
1.E?
1.t6
1.55
1.ta
1.681
1.58
1.81

1.50
l.a9
r.aa
L.1.1
I.a6
1.45
L.U
1.ag
t.a2
1.41

1.{0
I.to
t.a0
1.40
t.ao
l.ao
1.ao
1,40
r.a0
1.ro

1.0
.l.s

. u.8
16.0
19.2
21.0
?a.t
e4.l
%.o

27.5
2e.f,
gt.3
ge.9
L.3
t6.0g".l
s8.7
89.9
al.o

a2.o
{2.9

!f4.6
a5.0
45.5
.!.9
46.!
1?.5
a8.o

{9.5
to.9
52.5
6t.a
54.6
56.9
5?.I
08.8
69.4
60.5

61.!
82.6
6E.8
6l.tt
66.0
66.8
6?.',|
68.6
69.a
70.5

?t.t
7e.a
71.2
75.6
t7.o
?E.a
?9.8
eL.2
88.6
64.0

L?.a
sL.l
a5.0
55.8
70.0
8t.6
91.5
9?.9

1C8.C
115.0

119. O

148.0
u!0.7
1r:,.0
l!0.0
15?.0
I6t.0
168.0
17t.0
1?8.0

182.5
1a7.0
190.0
19t.0
196.5
197.5
199.0
201.0
2G'.0
212.O

2I9.5
22L.O
?,27.O
2g,2.0
2S8.0
?AJ.O
249.0
259.0
2t 8.0
86t'.0

26?.6
212.O
2?7.5
28P..O
ga?.o
291.0
291.O
298.0
c@.5
906.0

cr0.a
916.t
982.6
c28.7
ur.8
941.0
ul.o
555.O
159.0
gc6.o

11.5
20.2
27.5
56.6
at.5
t5.5
58.{
62.4
6?.6
?2.2

76.C
81.6
86.5
91.5
95.8

100.0
Ifi'.8
107.5
110.8
115.8

tt6. €

Ltg.L
121.1
].,,C.6
185.0
126.9
t2?.5
1A8.6
ut1.3
u,5.5

llr7.5
14I.5
145.06
148.5
151.5
155.4
158.5
161.8
165.0
158.06

170.8
1?3.0
L7?.2
,40.2
u:,.2
185.5
r88.6
ls0.(E
198. ?
195.2

198.t
202.2
806.0
210.O
8U'.9
su.8
sgt.?
224.5
229.t
85t.S

61
62
60
6,f
65
66
67
68
69
?o

?L
72
?s
71
?6
76
77
78
79
80

8I
82
8g
4
85
86
a?
88
89
90

9r.
92
93
91
95
96
9?
98
99

100

I.rfO
1.40
1.{0
1.ao
1.40
1.{0
1.40
I.40
L.40
1.40

83.a
86.8
88.2
89.6
91.0
92.1
95.8
95.2
96.6
98.0

99.11
100.8
toz.2
1@.6
106.0
1(r.4
10t.8
109.2
ILO.6
1I2.0

1U'.a
III.8
116.C
11?.6
Ltg.0
120.a
12r.8
t,5.2
L?A.6
126.0

t.27.1
128.8
u,0.2
utl.6
u,t,0
t%.4
185.8
t97.2
rs8.6
1,10.0

3?1.5
3,r?.o
58g.rl
c89.6
996.7
40i.?
{07.8
4Ut.9
120.O
426.O

1C2.O
138.0
4/4/l.5
450.4
{56.5
{69.6
a68.6
17t.7
4[a0.8
{86.9

t93.0
a99.0
5oo. o
!u.0
t17.0
58E.t
529.6
5L5.6
6a1.?
*?.a
55t.9
560.0
566.0
372.O
578.0
584.0
590.a
596.5
6(}?.6
6(E.6

9.9

101 -
500

50r -
600

601 -
8oo

801 -
2000

2001 -
4000

1.40
l.rl0
1.40
1.40
1.a0
1.a0
I.40
1.40
1.{0
1.,10

l.ao
1.40
1.t10
1.r0
I.40
1.40
1.40
I.a0
1.40
1.a0

1.40
1.40
1.t[0
r.40
1.40
1.40
1.40
1.a0
l.tlo
r.40

r.40

1.50

1.25

1.20

1.10

lotc:
1. Sc abfrr tl€Erc! alc to Di !t.a tc ld.tgld
B.ood,u? dtstrlbutlo! rlrrta rrA atr bas.al o t!.
u!. o,f tD. oo!".!tlo!rl t:rl,. tlarrfot!.t.
2. tror a! w.rLral rcoodlerT iltatrr.htloE ,t t- l8n
tr.!!fd!.t ol pob, lclluo. lt ff8nr. t' Cof.
g. lc tr.Dsforr.!. 1l rall r.ltr.lrt.il r.rlta, !.0uoa
th. llssac W 2gl.

EXHTBIT A DEMANDS FOR SIZING FEEDERS 8 TRANSFORMERS,INCLUuNG RANGES
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t,

t

a?.2
zal.1
216.O
?fi.9
%2.?
25?.o
?6o.6
28/[.6
28,,.6
212.2

276.O
280.0
28a.1
2e?.8
29r.8
296.5
299.5
gG.t
E07.6
cxL.o

!15.o
c]a.6
g,52,7

826.A
sgo.0
E:ra.t
5S8.t
w.2
545.0
960.o

c60.8'5C7r8

961.9
56t.5
569.5
57:r.6
s,n.2
58I.O
3S6.5
r88.8
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thll aohcdulc ic bascd on lEd.rtround dlctrlbutloo
oNLI or rith LIGIiTIXC AllD REFBIGERATION. Projcot

ayctan rcwlng tlrcllln6 unltr llth LIGHTIIIG
llghtlng lncludcd but Eot ProJcot Pdor.

Llsht tns otly Ltghttne R6f rl aorat 1m

Xubcr
of D.lr.

lf, Prr
D. U.

Totel
lnpr.
?50 v.
Slnglc
Pharc

Anpo.
208 v.
! phelc
d rlrc

KIY Pcr
D.ll.

Total
AEp8.
230 V.
Slngl c
Phas6

AnPr.
?08 v.
-: gharc
4 rlrr

KWtrII

.806
1 .55
2.24
2.98
!.54
'l .19
4.Bl
5.35
5.9'l
6.5?

I
z
3
1
6
6
7
8
9

tc

l1
72
l5
l4
l5
l6
L7
l8
t9
zo

2l
22
2'
u
26
26
2'.1

28
29
30

51
32
g3

54
36
56
57
58
39
/tO

.806

.776

.7*5
,270
.708
.698
.688
.669
.660
.662

.64 6

.658

.630

.6e5

.6?0

.515

.610

.605

.600

.596

.690

.685

.680

.576

.570

.665

.560

.655

.550

.5,t 5

.5{ 0

.655

.530

.5?5

.320

.5ls

.610

.505

.500

.495

.4 90

.{85

.,180
,175
.170
.{65
.{60
.!155
.{50
.{35

.426

.{00

.350

.300

.250

.225

. ?00

5.5
6,',t1
9.7t

I ?.51
15.40
I 8.20
20.90
25.22
26.80
2 8.35

30.9 5
33.11
35.62
50.00
40.40
42.80
45.20

55.90
56. I0
68.20
60.00
61 .90
65.90
65.60
67.4
69.4
7l.l

72,8
74.5
76. r
77.6
79. I
80.6
92.2
83.4
84 .8
86.t

87.4
88.7
89.5
90.8
sz.2
95.0
95.9
9t.8
96. I

2,2+
4 .18
6,22
8.O0
9.8{

r1.63
15.57
14 .87
16.50
I 8.11

19.75
2L.21
22.78
24.10
?5.80
27,t9
28.90
30.25
sl .66
5C.00

54.40
56.80
97.20
38.1s
39.60
/10.80
41 .90
4'3. O

44.3
4 5.4

,16.6
47.5
48.6
!19.6
50.6
51.5
52.5
55.4
*.2
55. O

4 .15
8.00

11.o8
14 .86
18. ?
2L.4
24.6
?7.2
30. I
52.9

6t .6
64 ..1
66.5
68.9
70.9
73.2
75.2
77 .',|
80.o
8t .4

83.5
85.5
87,4
89.5
90.7
92.5
94 .l
96.0
9?.5
98.7

I 0).00
10I.7
10s.5
111.8
1c5.5
107.0
108.0
109.2
llo.6

17.,1
19.2
?1.1

.965

.920

.885

.855

.838

.826

.80e

.7U

.770

.757

.746

.755
,724
.?16
.708
.700
.696
.690
.685
.680

47.4O
{ 9.50
5l . ?0.

.619

.614

.609

.604

.595

.590

.585

.580

.575

.56?

,562
.657
.562
.*7
.559
.554
.529
.5?A
.519
.600

.270

.240

2.65
5.11
7.?6
o<

ll .6
I5. 7
L5.7

I
2
3
4
4
5
6
6
7

.95s

.84

.65
,42
lo

.94

.65

.27

.95

7. ll
?.65
8.20
8.75
9.30
9.85

lo.4 0
I0.90
11.40
11.90

35.6
58.5
40.8
43.6
46.2
48.7
51.4

.675

.570

.665

.660

.562

.il1
,&2
.657
.632
.624

.488

.460

.408

.555

.500

8.?0
8.82
9.{ O

10.05
10.61
11.20
11.82
12.4r
15. O0
I C.6

16.82
17.35
17.85
18. ?5
18.64

19. l8
19.64

il.o
56.6
59.1

22.8
24.$
26. I
2't.9
29,5
cl.t
$2.8
:\4.5
36.2
37.8

39.4
4r.0
42.5
44.O
4 5.5
4 S.8
1 8.1
49.7
50.8
5t.2

53.5
tr4 .5
55.7

58.5
59. I
co.2
bI.J
62.4
63.0

12.{0
I2.90
I 3.!t O

13.80
11.26
14 .70
15. lO
16.50
15.95
16. 56

t4.2
14. 75
15.30
15.85
16. 3

16.75
17. r0
17.60
17.85
18.20
18.66
I8.90
19. ?0
19.50
rs. ao

20.09
20.55
20.80
21,24
2L.&
22.U
22.42
22.68

2s.o
23.1
23.85
24,l
24.25
24.6
24 .85
25.19
25.4 I

4l
12
45
44
?5
46
17
a8
49
50-IOO

l0I-2m
zoI-t00
t0l-60O
601-8oo

801-r60O

l60l-20@
zo0l-1000

20.I0
20.40
20.60
?o.90
2t.20
21.40
2t .60
?l .80
22.tO

55.8
56.6
6'l .?
58.O
58.9
69.8
60.o
60.6
61.4

63.9
65.0
66.0
66.9
67.4
68.3
69. O

69.9
70.1

f,otc r
Fllitt abovc f lgurc! arc to bc ulcd for uudortroutril lcooDd.r? dlrtrlbutlon ryrt.n rulat arc bagad on tha ulc of thc
oonvoatlonel typc trmlfor[.r.
2. For ovcrhcact roooadary dlrtrtbotloo lyrtcn ald trrnsforncra on polca, rcduo! thc flgurco by 25f,.
l. For trmsformr! h rcll vrntllrtcd vaultr, r.ducr th. ftgurc by I!1.

EXHIBIT B DEMANDS FOR SIZING FEEDERS A TRANSFORMERS, EXCLUDING RANGES
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ETECTRICAL

PANT II - EXTERIOR DISTRIBUTTON

1. INTR0DUCTI0N. Sclectlon of ttrc ttrpe of cxtcr{,or dtstrlbutd.on syaten
rtrcn lEi6fil3E-6Fe1cctr{clty ls on a rholcsall basls (throueh a nactcr
mtering systcn) and rhen thc Local AuthorLty provldcs the exter{.or dlstrL-
butlon systen rnay dlffcr sorrcrhat fr^om those of an artrage pr{.vatc houclng
developnant (whcre the dlstd.bution systen ls usually dcslgned and lnstallcd
by the local- utlllty conrpany),

T?rc syaterns ahould be geared to alnp}leLty ln dcslgn, a speclal nced for
econory, aafcty, cfflclcncy of operatlon, and custdnery convcnlcncc rathcr
than to luxur5r use. Nothing that rill nesult in unnecessary e:(pensc (frUttet
or operaths)- shouLd bc lnciuded, but nottrlng thaffitlg-
factory long-range use shouLd be orttted. En@mers should havc an urd€t-
atanding of the problerns lntrer=nt i-n low-nent housing, rrhlch often reqtdra
more than ayerege sld11 and lngenrrJ-ty.

Derlgns based on the ninLnun requir.cnnnts of the Natlonel Electrlca1 Codc
and Natlonal ElcctrLeal Safety Code r11I rneet the firndanental obJecttvrs
for safety and utlUzatLon; essentlally they are safe codes, and lnstalla-
tlons nade Ln aceordancc rith ttrelr ruquirenents as they pertatn to tlra
var.Lous fiuretions y111 be safe rhen properly nsintaincd and not abused.
fhls does not prec).ude eornpllance rittr requlrenents of loeal nurdclpal, Statc
rcgulatory board or 1ocaI uttltty when sueh reoulrementc arc nandatory nlthtn
a Ioca1lty.

2. PI,ANMNC CONSIDERAIIONS

Br General. The load eharacterLst!.e of equlprnnt to be served by
electrlc fiiffifs an important factor ln ttre fntalffgent deslgn of a dts-
trtbutlon systen. A proJeet load consisting of Ughtlng only reguIts ln a
lor load factor. hrith 1O0 percent rrcchanical. refrigeration added to the
llghtlng Load, ttte load factor will be hlgher. The addltton of J.00 percent
electrLc cooklng to llghtlng and refrigeration rl11 lorer the Load factor.
Slnce the load faetor 1g the ratLo of the ayerage load over a destgnated
pertod to the peak Load occu:rlng ln that per.Lod, it ls inrportant to consLder
the effect of heavy loadings for short durations caused by the t1rye or ttrpea
of cqulpnent eerved.

If the rato eLasalfleatlon rrnder uhich a proJect rtll be serred contalna a
penalty for low porrcr factor, conclderatlon should be given to instaI-llng

NOTE: Ttrl.s Part supersedes Part If
been conpletely revised.

(Conttd)

Bull-etln No. LR-8 dated 6-L5-5O. It haa

1
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ETECTRICAL

PAM II - EXTtsRIOB DISTRIBUTTOiI

1. INTRODUCTION. SelectLon of the t1rye of cxter{.or dLstrtbutLon systen
vtrcn p-EiEffi5if-electr{.clty 1c on a vholcsale basis (throrrgh a rnator
nntcr.Lng sFtem) and nhen ttre Local Auttror.i.ty prorrldes ttre exterior dlstri.-
bution systen may dlffer gonprhat from thoEe of an average prtvate housing
developnent (where the dtstrtbutlon systen le usually deslgned and tnstallcd
W thc local utlltty company).

Ttrc syatens shouLd be geared to rfunp}lclty ln deslgnp a speclal nccd for
econony, safety, efficlenay
than to Lnxur5r use. Nothing
or operating) should be lncludsd, but nottrlng that ls-esaentlal to
faotory long-range use chould be onltted. Engiruers shouLd havc an [!ld€r-
atandlng of the problerns intrerent tn Low-ncnt housing, rfileh often requirne
more than arerage skill and lngenrdty.

Desigas based on the minlmunr requlncrcnts of the NatlonaL Electrical Codc
and Natlonal Electr{.cal Safety Code wlL1 meet the firndamental obJectLvus
for safety and utlllzatlon; cssentially they are safe codes, and lnstalla-
tions rnade :';n accordance with ttreir requlrerents as they pertatn to ttre
var{.ous functions rtlL be safe r?ren properly rnaintained and not abuaed.
thLs does noo; preclude conpllanee nLth nequfunements of loeal munlelpa}, State
ragulatory board or local uttllty when sueh requtrernents are mandatory rdthtn
a loea1:lty.

2. PIANNING CONSIDERAMONS

lrr General. The Load characterLsttc of equipnent to be served by
electrLc 6ffi-fs an inrportant faetor l,n the fntelUgent deslgn of a dtg-
tr{.b'rtlon s;rstem. A proJeet load consistlng of Lighting only results tn a
Low Load faetor. With 100 percent nechanlcal refrigeration added to the
llghttng load, the load faetor lri11 be hlgher. The additton of 1@ perecnt
el-ectrie cooking to llghtlng and refrigeration 1111 lorer the Load faetor.
Slnce the load factor ls the ratLo of the ayerage load over a deslgnated
perlod to the peak load occu:ring tn that perLod, it te lrnportant to consldcr
the effect of heaay l-oadings for short drrrations caused by the tlpe or ttrpec
of equlpnent seiryed.

If the ratc elasslflcatlon rrnder wtrlch a proJect rrll]. be served contaLne a
penalty for low pouar factor, consideration should be given to instal.llng

NOTE: Ttrls Part supersedeg Part If
been conpletely revlsed.

(Contta)
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Local mrmiclpal and,/or State codes and regulations

Local utllity companyrs regulations

Any 1oca1- requirements whj-ch appear to be unnecessarlly restrictive should be
revlewed wlth the proper authorltles in an effort to secure mod:iflcatlon and
uaivers.

Work included whlch ls contrary to rules and regulatlons (and is not covered
by walvers) and which will have to be changed during construction will result
in extra oxpense. Obtaln approval of the final layout from the local and
State organlzatlons which have Jurlsdietion, before bids are taken.

(1) Sel-ection of System. While there 1s no questlon that under-
ground utility systems contribute much to the appearance of a development,
nevertheless this consideratlon cannot stand alone in the choice of a dis-
tributlon system. Utility companles reportl/ that underg3ound systems cost
approximately 50 percent nore than overhead systems (new procedures and
products can result in reduced costs). Egonqr,Eqs_rn.1t!,!_Dg_,a_pfffne f.gpJqf in
deternr.lning the ttrrye of distrlbutj-on system to be desi-gned and mrst influence
the flnal decislon. fn general, & underground system can seldom be justlfied
in low denslty design, whll.e in a high density design certain factors may enr,er
the picture whj-ch will justify an undergrourrd system. Under certain conditions
a section of the system may be undorground, conblned wlth an overhead portion;
for instance an overhead primary uith underground transformer stations and
underground secondary conductors or the reverse thereof.

Ilany 1ocaI utility compani-es have arrangements for contrlbutions to reduce the
cost of dl.stributlons systrms. The LHA and lts archj-tects are urged to consult
with the company with the ldea of lnducing it to firnlsh underground systems at
costs favorably comparable to overhead systems. In every case the company
should be consulted as to costs and 1ts experience could influence the final
decision.

Some of the lmportant factors which affect the selectLon of an overhead or
underground distributj-on system are:

(a) Type of exlsting systems servlng areas surroundlng the
project and the trend ln replacement of such systcms.

(b) Contour of the proJect area and ground water leve1;
extent of interference by trees and playgrounds.

(c) Safety factor, depending upon locatlon and voltage of
overhead primary lines.

(d) Severity and frequency of electrlc storms, s1eet, ice
formatlons, and wind velocltdes.

(conttal
L/ rrDlstrlbution Progrossr - Electrical worId, November 16, L96\, page 101r.
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(e) So11 conditions: The presence of rock w111 lncrease cost
of underground work; soiJ- of low bearing value and hlgh water content mey cause
dlfficulties with underground transformer vaults and manholes.

(f) Comparatlve costs: An underground system wil-1 cost more per
linear foot than an overhead system. I{owever, the site plan may lend itseJ-f to
a conparatively shorL underground system ln contrast to a }onger overhead sys-
tem, thereby allowing favorabl-e conslderation of the use of an undergrornd
system.

(2) TYpe of Prlmary Circuit. Ttre simplest fonrr of primary distri-
butj-on is the radiil type, which is considered most practical for Iow-rent
housing. Although it may lack flexibilj.ty and does not offer insurance of
complete service continulty, lt should be glven flrst consideration where
topography and arrangement of load are advantageous. Arrangement should be
made to install a disconnectS-ng sr,ritch to isolate any branch ',llren trouble
occurs in that Iine.

A single rrring'r or ioop system offers more flexibility than the radial system
with a certain degree of flexibi1ity. the sirrgle loop, 'aith means for dis-
connecting the loop at its rnidpoint, has the advantage of provi-ding a cerlaj-n
conti-nuity of seruiee to al-l areas, bu+" wil1 be sIi.ght1y higher in cost than
the radi al system.

The more el-aborate )-oop sysl,em, with sectional-izing s,ritches or diseonrrecting
potheads at each +,ransformer station which allows by-passing of the statj-on or
feedlng from either slde of a Ioop, has definite advantages where a 1jne break
even of short, duration may result in accident or loss of life. The cost, as
a rule, proh5.b5-ts such an lnstallation in low-rent, housi.ng.

Where conditions permit, a modification ineorporating the radj-al and loop can
be applied to meet loeal conditj-ons and requirements.

(3) Eg . For estimatlng the demand of
lighting; lightirrg and refrigeration; and llghtJ-ng, refrigeration, &d cooking--
for use in sizing of troutsidetr distribution feeders (exctud:ing underground
secondaries) and capaciu-es of transformer serving dwelling unlts only--see
Exhibit 1. Dernands shoul-d be lncreased for the follor,ring functions:

(a) Standard domestic water heater - add .?5iff per dwelling
unit.

(b) Iligh wattage domestic water heater - add 1.25 i(,..I per
dwelling unit.

(") Individual space heati-ng equipment with bl-ower - add
.17 Kt,l per dwe111ng unit.

( Cont ta)
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(d) Electrie space heating - add 6O to 76 of total connected
load. Consult w1th utlIlty company for use factor in the loca1ity.

(") Air coollng (window or waII unlts) uhen there ls no
electrlc space heatlng - add I K$ per alr coollng unlt.

These data are based on natlonal averages and should be used rlth dlscretlon
ln appllcatlon to speclflc l-ocal condltLons (secondary feeders for underground
dlstrlbutlon shouLd be sized ln accordance rlth Natdonal Electric Code ArtlcLe
22o),

In estlmating demands for project 1lght and power, consult wlth utd-11ty company
for use factor as approved for the loca1lty.

Deslgn the system wlth a mininum of transformer and cable sizes to obteln the
lowest possitrle initial cost end to simpllfy malntenance and replacements.
The ideal conditi-on is one in which al-I are of the seme size.

For exterior dJ.strlbutlon, the voltage drop between (t) transformer secondary
and service contact at buildlng, and (2) transformer secondary and farthest
proJect area llght fjxture, shoul-d not be more than I percent based on demands
shown in Extr-lblt I.

(l+) T,ocal Utility Hook-Up. Points of contact with the utlIl ty
company llnes are 1o E att€rdned on the basis of negotiations wlth the
company. The most common practlce ls a single polnt of contact with electrlc
service metered through a master meter at thls polnt. Several polnts of con-
tact, each wlth a master meter, will eontribute to lowerlng distrlbutlon and
malntenance costs. Permj-ssion for totalizing the readlngs of the uatt-hour
meters should be obtalned from the utility company so that the total consump-
tion may be bi1led at the lowest possible rate classiflcation.

Where a choice is posslble and extended rates permit, the delivered primary
voltage should not exceea h.t6 KV and should consist of h wlre and rrY"

connected. Thls perm:its the use of nomlnal 2L00 volt apparatus. Distribution
of prlmary service withln a proJect should not exceed [r.15 KV since danger and
hazard in operatlon increese as the prlmary voltage is raised.

0n an overhead l+ w1re prlmary (l+fOO volts) it is frequently the practlce to
use a common neutral for the secondary and prlmary systens. This elirninates
one wire and ls therefore economlcal. Ascertaln from the utllity company lf
the neutral conductor may be required to take a phase potential, which would
necessitate an insulated neutral on the project dlstributlon system. fn
grounding the system, avoid inductlve effects of current flowing to the ground,
which may cause trouble in communication lines.

Incomlng high tenslon llnes and master rnetering equipment should be located ln
or near the maintenance shops or boller pIant, where practical.

(Cont'd)
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c. overhead Dlstribution. The overhead rnethod of Otstributlon may be

accomptish@stringlng secondary conductors on pole struc-
tures and extending servico conductors to buildings or (2)'extending under-
ground service conductors to flrst building and stringlng conductors on the
bnrl3-ding structures, looping from building to bullding Ttrls latter may also
permit extending the prinary conductors to vault(s) located at end of flrst
building, extend5-ng exposed service from this polnt.

(1) Po]es and l,lnes. It i-s most desirable to l-lnrit pole spacing
tot25feet.g,mformerstations1nthecenterof1oads,the
secondary lines will generally result ln economlcal slzes and the length of
runs from the transformer statlon in any dlrection will not be excessive.
Secondary runs which exceed l+00 feet 1n length are considered uneeonomlcal.

When toads imposed on poles are greater than can safely be supported (unbal-
anced conductors, stresses at angles and dea.d ends) additlonal strength
should be provided by the use of guys.

Stresses dne to I-i-ne angles between 1O and 60 degrees should be sr.rpported by
a single gr:y placed to spllt bhe resultant 1oad. Angles greater than 50
degrees should be guyed in both directions.

The extent of guying required shorr1d be kept, to a mjn'Lmurn by avoi-ding needless
changes jn directj.on. Guys should be so located as not to obstruct wa"l-kways,
play areas, parking areas, efu.r or to interfere with the tr"ees. Avoid sl-ack
D^panning of wtres betueen po1es.

Cl-earance of serrrice drop conducLors over roadways, walks, lots, and buildlngs
should conform to the requirements of the governing boards.

Use bare conducbors for vo1'bages above 60O volts where pracbleal, and insu-
lated conductors for voltages under 600 vol-ts. In heavy load:rrg disLrict,s
a conductor smaller than lrlo. 6 mediurn hard drawn is not recommended. No. B

may be used in medium loading districts on short spans on1y. Seeondary
conductors larger than l'lo. 2/O are nob recommended as they are dlf-ficult to
handle on overhead eonstructi-on.

( 2 ) !eeel{llr-D-i-o-!r!!u!les-gr -Psrt3i-uL.and types of buildings permi-t, the strlngi.ng of bhe
lrlhere the arrangement

secondary along buildlngs
rabher than on poles will eliminate sone po1es. This method is not recommended
where buildings are less than two stories in height

The seeondary cable should be of the standard 3 or l+ eonductor (as required)
concentric rrservice entrancetr type, extended frcm the transformer location
(Uuila:-ng with vault, or pole) to the building and run aiong buildings (close
to roof line) spanning from one building to another. At span supports (on
poles or bujldings) usetrconcentric service cable clampsr to provide proper
grip of eabl-es.

( Cont ta)
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At each point of tap along ths butlding insta).L a rigJ.d nrst-proof rrserrrlce

connectlon box.rr In this connection box the concentrlc neutral should be opened
and properly forued; the phase conductors should be tapped by teans of screus
puncturlng the insulation, creating e preesune contact between }lne conductor ard
t.p. Flm the connection box the service tap should extend to the rctering and,/or
protectlve equipnent.

(l) Transfonrpr Statlons. Transfornation should be ln one step, to reduce
core and coppef lossEs and sr:ltchlng equiprnent costs. Transforrer Etattons shou].d
be placed at center of }oad. Balance the load on each of the prinary phases.

Study the comparative cost of the corpletely self-protected type of tranaforrer
rlth lnternal secondary circuit breaker protection and the conventional transformer
rith separate enternally-mounted primary protective and di.sconnectlng devlces since
the selection may affect the size of transformers. (A study of the lightIng,
refrLgeration, and cooklng loads on existing projects indicates that the most
serious onerload condition is encountered during the one-horrr period after th€
transfomErs hane begun to operate at firLl load. )

d. Underground Distribution. Rout ing of r:nderground raceuays should be related
to the contour of the finlshed site. Profiles should be developed to shorr elerratims
betueen vaults, manholes, and buildings--and the location of serrrlee sleeves ln
buildings. Working drawings should indicate the elevations for proper lnstallatlon.

Raceways, vaults, and manholes should be ar-ranged to prevent the accurmlation of
subsurface and surface wat€r.

The following methods of underground installation harre proved satisfactory. Choose
that which is best adapted to the project design and lowest in initial and maj.nte-
nance cogts.

(f) Metal raceway - encased in concrete.

(2) Non-metal1lc raceway - encased in concr€te.

(:) Non-metallic raceway - buried directly in earth.

(L) Cable - buried dlrectly j-n earth.

Raceways should be installed rith a slope of not less th,an 6 inches for each 1OO
Iinear feet of raceway and sloped tolard mantroles. Access covers of manholes and/or
utderground vaults should be raised above surrounding grades so that surface water
will run away fron openings. Fnench drains and rock bed drains should be used ogla
where soil conditions penrit qulck absorption of water.

Where the undergror:nd cable enters a butLding through a conduit sleeve or shere the
underground duct and,/or conduit temdnates in a junction box on the inside of a
bulldlng, the open sPace between the cable and the conduit or sleeve should be sealedat the point of entry or in the junctj.on box (*itf, a suitable sealing conponnd) to
prevent the infiltration of any outside gases into the buirdlng (ttrroueh ite ,rnaer-
ground distribution system).

_7- (Contrd)
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(f) Pr-lmar{_Cab}e. Lead-covered and non-leaded covered cabLes
have both proveffiEGl-frEFy generally for underground lnstallatlons except
in some colstal a,rees where chemicaL actlon has eaten through the lead sheath
wlthln a perlod of threo to flve Jrears. Under reasonably normal conditions
the 1!fe of cable ls conservatlvely estLmated as belng about !0 years. Uhen
conslderatj-on ls glven to the use of non-leaded cable great care should be
exerclsed in the ielection of the ttrrye and grade, partlcularly when burled
directly 1n earth.

(2) lecogdary Cab1e (Y-oltaeoup !g 500J. Seeondary.conductors
specially desig varj-ous soil conditlons
have been in use for a nrrmber of years on a relatively large soale, and
experlence wlth ttr-is ttrpe of cable has been generally satisfactory. ft ls
easler to handl-e and terminate and appreclably iess expenslve than leaded
cable. Because of the problems inherent with solI conditlons and resultlng
corrosion, only non-metal]lc cables should be used for direct burial.

(3) Transformg-L S-!:ltions. A comparative study should be made
coveringthocoffiormers1n:(1)varr1tswithinbui1dings;
(2) underground vaults independent of buildlngs; (3) vaults or kiosks above
grade; and (h) metal clad enclosures and transformers on a concrete pad on
grade. Klosks could be developed in conjunctton wlth comfort stations, tool
sheds, or telephone booths. Underground vaults whieh are lndependent of
brui}dings require subway tlpe transformers and equiprnent eosting more than
standard equipment. Vaults wittuln buildings or kiosks above grade will use
standard equipment and offer greater accessibj-lity w:ith less expenslve
servicing and malntenance.

In recent years the metal enclosure and transformer on a conerete pad on
grade has gaj-ned favor in large housing developnents because it eli:qinates
unsightl-y pole lines, reduci-ng insiallation eosts and simplifies inspectLon
and repairs. Shrubs and/or bushes shouid be j.nstatled arour:d the station to
h:ide its locatlon. In addition, eonsideration should also be glven to pro-
vlding a protecting fence enclosure to prevent aecess to station by unauthor-
ized persons.

Transformer vaults should contain the transformers and disconnecting means
onlr and should not be aecesslble to any unauthorized person(s). Design
shoul-d provide adequate clearance around equipment, pr:oper ventilation, fire
protection, required grounding, and shall meet the requirement,s of the
National Electrical Code and the National Board of Fire Underurriters.

Consider the use of J-phase transformer units in lieu of three single-phase
units, j-n vlew of: (l-) oceupying Ies.s floor space, (2) less over-al1 wei-ght,
(3) tower core losses, (l-r) one unlt to handle and correct, (i) lower ini.tial
eost. Overhead bus and bus supports may be eliminated where the transforrner
prlnary bushings (l-phase unit) are taken thror:gh the side of the transformer,
provided a steel box ls welded on the tank and the box eontains oi1 cutouts.

(Conttd)
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Doors and openlngs to vaul-ts and manhoLes shouLd be large'enough to permt!
removing or-replaclng equlpnent. Consult rith the l-ocaL uttllty company for
other requlrements. Foreign plpes and ducts should not be" lnstalIed wlttdn
fl{ttch-rooms or transformer vau}ts.

The use of o11 fuse cutouts for short clrcults and overload protectl-on on
each phase provides a s5"mpLe and rugged prinary dlsconnecting means. These
cutouts are available for gang operations when load-break is desi.red. At e
s1lght increase ln cost the operatlng lever cen be extended to be operable
from outside the vault through a smaLl waII openlng approxlmately 19tt11$n.
Prouide hinged steel cover with lock for emergency operation.

When cutouts other than the oil fuse ttrrye are to be used they should have
lsolatlng disconnect s!illtches to permlt repl-acing blown fuses wlthout undue
hazard. Thts arrangement requlres added equipment and needs more space.

When slngle conductor leaded prirnary feeders ternlnato wlthJ.n a vault the
conductors should be carrled dlrect to the wlping sleeve on the oil fuse
cutout, thereby ellnlnatLng the use of a termlnatlng pothead wlthln the
vault. The use of J-conductor leaded primary cables requi.res the lnstalLa-
tion of a through tlpe indoor pothead at the cable entrance. Dlsconneeting
potheads should not be used slnce they present an operatlng hazard.

ttload center power unitsrrof eapacitles ranglng from 5O to 150 I(VA are also
avallable for transforming electrical energy. The unit is faetory assembled
and shipped from the manufacturer as a complete netal enclosed load center
unlt, consistl-ng of high voltage protectlon, meter transformer space, trans-
formation, and low voLtage protectlon. The only field connections requlred
ere to the primary supply and secondary dlstrlbutlon feeders. These trpow€r
unitsrr are for use on single- or three-phase systems.

Underground distribution eenters should be avolded.
should be prorided with links or solld conneetions.
not be used in th-ls equipment.

When required, they
F\rse protectlon should

e. Illumlnation. In il-luminating a site, conslderation must be gi-ven
to the lowest practical lnitial cost conslstent wlth low maj-ntenanco and
operatlon without Jeopardizing safety to human life. Many lndlvidua1 factors
must be consldered in establishlng the requirements for lighting a site, and
each must be welghed according to its lmportance. Proper illurn-lnatlon is
important; it should not be passed over 1ight1y. The services of an i]lunl-
natlon engi-neer should be utilized. (Ihe utility company may render this
serrrj.ce at no cost to the project. )

(f) 0bJectivj.s. Proper slte illumination promotes nlghttime
safety and convffi?dldI persons on the proJect and wttt reduce vandallsm and
delJ.nquency actlons. It shoutd protect all persons by enabU-ng t.hem to discern
any other person walklng or lurking about thi premisei. It is important that
the faces and features of persons passi-ng by should be recognizable at closerange' 

(conttd)
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Personal safety should be assured by a llghtlng system rhlch w111 enable a
person to see any obstructJ-on in hls path and all lrregularltles zuch as
depresslons, unevenness, stairs, excesslve slopes, etc.

(2) Vi*lbilljhr. objects at night are seen by silhouette, by
contrast, and to a-Esser extent by thelr brlghtness. It ls desirable to
place Ughting units close to sidewalks (as high as practlcal) and to other
light-colored backgrounds rather than, for example, in the center of dark
grass pIots. Locatlon of the unlts along the walk, where possible, wlll
also throw direct light upon pedestrians.

(3) Intensity. High intenslties of light are not necessary to
show contrasts or-sI1-Eo[ettes but are desirable to obtain as uniform a dls-
tribution as possible. Si-nce 1lght varles inversely as the square of the
dlstance, a reflecting medlum projecting much of the light away from lts
source is sometimes used effectively.

(l+) Glare causes a deerease in the abl1:Lty of the ey€ to see, and
should thereforg be eliminated as far as possible. lrlhere glare is present
more light is necessary for the sane vislblltty than where it is absent.

The h:igher the l1ght source aborre eye leve1, the less the gIare. When glare
is consldered as I et 32 feet mounting height, it increases to B.lr at 12 feet
mounting height.

Glare nay be eontrolled by proper reflectors eoverlng the lamp and distrlb-
uting the Ltght by controlled reflection since it 1s caused by intrinsic
brightness of the unit. Reflectors should be designed to deflect the Lfght
beam from wlndows of dwelling units to a.void annoyanee to tenants.

(5) Aree i,ighting. Locate lighting unj-ts wj-th relation to plant-
ing, building arrangements, building heights, walks and steps, parking areas,
sitting areas, small chil"drenrs play areas, contou:: of site, and existi-ng
and proposed street lightlng. Proper coordination of layouts should reduce
some of the problems that have plagued some loca1j-ties.

The effect of trees and their interference with the distribution of light
shor:Id be eonsidered carefully in laylng out area lighting. Units should
be so placed that trees w111 not cause shadows over large a.reas. In the
intrrest of safety, place a I1ght source at steps and a'long ualks to allow
direet illum:ination from the light uni-ts.

Building arrangeraenis and their heights will govern the spacing and nrounting
heights of light sources. thc higher the nounti"ng height, the broader the
light distribution. The mounting height should be related to building
height, for example, two-story buildings may permit l8-foot nounting heights,
whereas one-story buildings need mounting heights of 12 to 15 feet for pleasJ-ng
aPPearance. (Cont,rd)
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Slte contours should be studled; a sloping site generally requlres a larger
number of lighl units than a flat site covering the same area. Spacing of
units is lmportant to obiain uniform dlstributlon. 1e 6[!a1n uniformity,
spacing betr,ieen unj.t,s should not exeeed B-10 times the mounting height of
center of light source. When appearance demands low mounting helght, closer
spacing is necessary.

Any lllumination of perin,eter and through streets should be taken lnto
aecount in placing }igh+"ing units. Where exlstlng sLreet }igtrting is lnade-
quate, confer with the cliy officj-aIs to secure proper lllurnination. All
street lightlng on publie streets within or bordering the project should be
provided and maj-ntained by the local munlci-pallty.

(") TWes. Stock designs of good quality are not expenslve
and should ultirnatety resutt in louest overall costs--maintenance end
replacements. Where the loca1 municipality has adopted certain tlrpes of
fixtures as standard, sueh types may be adopted for the project particularly
if project streets are to be dedlcated to the ci.ty and/or advantage can be
obtained through buying power of the municipality.

Lightlng units may be ln the form of standards wlth enclosing globe luml-
narles mounted on top or metal- hood and enclosing globe on brackets or
extended arms, bracket type flxtures--metal hood and enelosing globe, open
reflect,ors, irrdustrial type--for mounting on project poles or fi-xture, mounted
on buildings. The selectiorr as to type depends upon the form of electrical
distributiorr (overhead or underground) and on Lhe types and hei.ghts of build-
ings, fnitial and total overall operating cost should alrays be consldered
in determj-rring the method of llghting, Mereury vapor lamps shoul-d be con-
sidered, as they are proving satisfactory and eeononfleal.

Ltnlfornrity of light distribut.ion i s dependent upon the deslgn and shape of
the reflector. Uniformity of lighting uill be further accomplished by hlgher
mounting of lighti"ng units, aboul 2L-30 feet. fn general, light fj-xtures
should be of a design that would produce a minlrnum foot-candle of illurninatlon--
at a longitudinal dista.nce of l+ tlmes the height of light source--not less
than 1/r the average foot-candles for the di-stance, or a design ninimrrm of
0.10 foot candles.

Since outdoor eclui-pnent is subject to rough usage and abuse, non-breakable
equi.pment should be selected with the lamps protected by some forrn of break-
resj stant covering. Where need is parariiourrt, fixtures shoul<i be equipped
wittr suitable guards.

Posts for lightlng standards are aval1ab1e in steel, concrete, ahminum, or
r^rood. i^Iood posts cost less but have a shorter life than steel or concrete
posts. Concrete posts as used by some municlpalities for street lightlng
have been 1n use in some projects. They look wel.l. ln yards of large housing
projects and requlre practically no maintenance. Steet posts are considered
equally satj-sfactory though periodic paintlng ls required. lihere short post
lights up to 12 feet high are used wlth lncandescent 1amps, shock absorbing
sockets should be used to prevent lamp filament breakage fronr blows on posts.

(Cont,'d)
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A handhole with a locking cover should be provlded at base of each standard
for access to the connectj.on between ur:derground wlrlng and standard wiring.

(b) Control. Control the circults feeding the.area yard
lighting through use-iffie-c1ock(s) or photo-electrtc unlt(s) for operation
of conductors controlling the lighting ci-rcults. Control shoul-d provide for
sunset to sunrise operatj-on of circuits. Llghting units with lntegral photo-
electrj-c units will provide automatic control without the need of time-clocks.

(6) Play Area-Lighting. The extent of illumination required for
play areas should be discussed with local recreational authorltj.es. tr{Lood-
lights, if used, should be mounted on plai-n tubul-ar poles or on adjacent
bulldings, and should be connected to project circults with provision for
separate metering and eontrol. trfhen floodlights are to be furnished by the
local recreational authorities, provision of raceways and installation of
cables, fixtures, etc., should be adequate.

(7) Q!s'!ruq!!on L!gbti!€. It may be necessary to j-llurrrinate a
high chimney or other obstruction j-n the path of alr traffic, In such cases
the Civil Aeronautics Authority, Washington, D. C. 20lr28, should be consulted
and their approval obtalned on the proposed layout and equipment.

f. Signalling and Communicatj.on.

(1) Fire_and Pol-ice_A1errry. Consult with the appropriate city
officlals wlth regard to municipal fire and police alarm systems. Ihe local
municipality should provlde and maintaj.n new stations, relocate exi s'Ling
stations, and reroute or extend overhead or underground l-ines in connection
therevrith as required for a project.

This work as required should be performed in cooperation wj-th the general
construction contractorts work. AIl work to be done by the city should be
indicated on the electrical site plan so as to call to the contractorts
attention that portion of the work which will be performed by others during
the course of his contract and work.

(2) Telephone System. The l-ocal telerphone company shoul-d be eon-
sulted before preparati-on of plans showing telephone facllities so that their
experience may be used to obtain the most eeonomlcal layout. The service of
their engineers is avaj-lab1e without cost, for consultation and advice in a1I
matters pertatnlng to trlephone systems for projects.

As the demand of a project will average more than !O percent, it is reeommended
that telephone facil-ities be planned for 100 pereenb saturation.

Si'be facjlities for a telephone systen depend to a large extent on the method
of electrical distribution for lighting and power. Where a proJect-owned
overhead electrical distribution is planned, telephone U-nes generally can be
brought from outside the property line to the various buildings on project-
owned poles. llowever, if certain electrical characterlstics of the

(Cont,ld)
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distribution system are not satlsfactory on proJect-owned po1es, the telephone
company uill furnish and install their own pole structures.

Where an underground electrlcal distrlbution is to be Lnstalled, provlslon
should be made for underground dlstributlon of telephone eables. In general,
this should consist of a sleeve or sleeves through exterior waIl of the
various buildings so that buried cable can be brought to the bulldlng ln a
trench. Where soll or other speclal conditions requlre the use of underground
ducts, these should be provided for telephone cable use.

(3) Public Telephones. Provision should be made for pay telephone
stations on a project unless eonvenient pubIle telephone facilities are avall-
able close to a relatively sma1l project. Generally, provisS.on should be
made for one or more public pay trlephone statlons, depending on the size of
the project.

(h) Tqlqqrsion System. When a master T.V. antenna system ls to be
provlded for Iow-rise structures, the distribution from master antenna equip-
ment l-ocatlon to the dwellings should fo11ow the same pattern of dlstrlbution
as the light and power distrj.bution. Consult rrith the loca1 telephone company
for recomnended clearanee between T.V. and telephone distribution.

1' IIHI'A-PHA, Wash., D.C.
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