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~'oreword 
IThi~ F"ft'wllr,l i~ nut II pml uf Anwri(',m Nnliulllli StuIlIluHI VtllIllg!' UnliliWi rnr J'!h'dric' Pmvl'r l-i~·.'1ll'IIIJo1 IIml 

1':'IUipllh'1I1 (1I0 III.\. (',H.t·IU70.1 

'I'hil-t Hfnncinl'd Nltl1l!1)owti(,N Aultll'i<-an Nn t innni Standu!'d ('~·I, 1-1 ~Hi,l, I~I~ I·N J.:MA Pr,!f<~rr(:d VnltllUI~ 
Hlllill~" 1m A(' ~y"h'll\s nllli E'IlIip""'"1.. Orillill<lll~' puhli"Ill'<I ill MIlY 10·19. hy its sp"IlK"rs, 1<:,li"'1I1 
EI",'lri.- hlKlillIh, (EEl I'llh. Nil. H-H), 111111 th" Nulionlll 1':I<><'II'j",,1 Mallllrll('ilII'CI'" ASSIll'iIlU"ll 
lNI':MA I'uh. Nu. 11';), iI. \\"11" hll",,<llm'~l'Iy 1111 1111 "" .. Ii" .. I':EI <I"('''"1('nl tit.l"d llLilj~"li"n Vllltlill" 
:'\1:\I1da\"lli~nti,," H"l'umnwlldntiulI" (I':l<:ll'ull, Nu .• 1-8) puhlixlwd in O,'luh" .. 1U4~. '1'1", I!H9 plIhli· 
('illiun wn~ npl»'o\'(!d tlN nn AnulI'jenn ~tl\ndHl'd in 1 ntH " 

~illl'l' /\nwl'it'nn Nntionnl StmHtal'd (,~·I.I- t 9;i,1 wus pl'cpm'(Jd, tlw enpnl'iticK or hot h PUWl!f :mpply 
l'ystl'IllS nntll'u~lon'H'r~' wil'ing ~yslt'ms hn\'L~ im'l'ensl'c! :md thoil' unit volt.nl!u c1r()p~ h:iV(' d(l('rt'llsncl; 
nl~\\- utilization l~q\liPIlWt\1: hns l)l!{~n intl'Odul'l.HI and I1OWI:I' I·(!tluinmwnts or imlivitiuul oq\lipmcnt~ 
IH\\'l' illl't'l~I\:-!I~d. 'l'hcsr c1c\'elopllwnts have nn impnrtnnt influenco on both )JCJ\'wr systumH und (!{Iuip­
Ilwnl fh'~i~n llncl opcrntil1A l'hm·,wtel'ist.il'N, 

In m'l'ol'dHnl't~ with Anwdl'nn Nntinnul 8tnnc1nrdH In~titllh\ polky rtHllIil'ing }h!l'i()(lic review of its 
:.:.tlllulnl'<is, Stnntlm'ds Committ(lt! ex·, was nt'th'nt{!1i in 1002 to I'cvi(!w ttllfl n~vi:ie AmIJl'icnn N'ntional 
~l:nllhll"ll CI\·!_I-Wf,·I, El':1 and NI>MA being nflnwcll'o"pullsurs I"m' II", proje("t. Hinl"" Ih" "uhjed 
alIt·t,ts must, if not nil, l'itnncntli of the el, .. t.'trit'nl indul'l.tI'Y. the Stnnchll'ds Committee has n with~ rnnHl' 
of "I'l>rO~tlnhl(ion, 

Amel'il'un National Stancial'd CX·I,I~lU:;-t wns n piOIlCf..·I'ing efTort in its field: it not only Ilmdl' ('IUl'· 
fully ~'t)ll:.;i(IN'l\t1l'lll.'nIlHllI.mdnt.i()n~ n~ 10 voltngv rnt.ings for ci(wtl'il- ~ystctm; nn<l cquipmullt, hut olso 
\'ol1tnh1l'd n ('on~idel':\hll' amolInt of mut'il-neNled mhl<..'ntionnl mntcrinl. The report ha~ admirahly 
:wl'\"l·d its ))lIl'pO~~'. 

TIll' wlll,th of llllY :ilnn<ial'll i:.; mt~nsUl't.'d by Ill(! d('I!I'c~ nl itJo\ m'('uptnlll'C 1l11d Ul-tl', Artl'r l'urdu) ('on· 
s.itlpl'ution, !lnd in \'ipw uf tht, Ill'l'~ent. Ntntc o( tlwart und tilt' gl'ncl'UlIy iwtier \lndor:;tanding of Iht, 
£tll'itu'':'; ill\'olv(l(~ HtmHlnl'd, .. Commilhw CR" ('O\l(.'iutit1d that thi,o; ,"lu.'n'~~OI' ~hll1darcl ,qhould 1)(.' puh· 
lisht'lt in II Illul'h gimplified rUI'Ill, llwrl'l\y promoting l'Hse of Undt'l'stnmling anel hlHH'l) itl'i nl'('l'plnl\('(' 

:llHiuse, 
!-Iug~t~stions fur imlH'on~nwnt gained in till' ww of thiN standul'n will he' \\'l'h'unw, T)lt'~· l"hould lit, 

~pnl 10 th£' Anwrknll :\atiol1nl Stnndcu'ds Institute. hll', 1,,;\0 Hroaf!wuy, ~l!W York, N,Y, 1001.";_ 
Thl' ('K,1 Stanclm'ds ('omrnith~(' ",hidl dC\'l'lolll'd this stnndard had lht' rollo\\'in~ Pl'l'SOIllWI nt lilt' 

t inw of appl'O\'ol; 
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American National Standard 
Voltage Ratings for Electric Power Systems 

and Equipment (60 Hz) 

I. Scope and PUl'pose 
1.1 l'l""p~. '\'hi. standurd c"tAbU.hc" vollnll" 
mtings for 60 Hz "Ict'll'ic power supply And 
utili?Ation Kyot"mK above WO voll~ unci through 
2311 kV, tOKether with op"mting tolemll".S from 
IltUuinnl \"ulhlAl·S. It allm mnkos rCl"ommenda· 
tions to oll",r .tnndlll'di,ing groups with re"pc"t 
to \'oltnttC' rotings for t.'(luipnwnt. lIRed on power 
K~'.tt'm. ancl for utilizntion dovi,"'. "uppli(!d 
therufl'om, 

NOTH: I,'nr t'UmIJll·h'Ut'lO)O. infornlillion un N~trn 
hiJ;:h~'·td.nt:"· IiY:lh'IIUl (:1·15 kV nnd higlU'r) fwm Auwri· 
1'{111 Nnti.mal Stnndnrd p'C·eN"·" Vullnlh' Halin)::" (ur 
I-:xltn Hh:h·VollllIW Alh·rnntiItJf·Cnrn'nt :i-Y~h'm~ 
(\'nlh1RI·t{ Ahow 230 Kitm'ulls). [,02.2,U1li7, il'l nllm 
induch·cJ n~ n In(llnult' tn Tllhh· I. 

1.2 I'urpose. Tho purp".". of this stAndnrd nre: 
(1) To pronlo!e n 1)('1101' understanding of 

the nnture of t,he voltngeN which t'XiNt on powm' 
systems IIl\d utili,ntion "quipm,,"t for over-all 
prn("til~nl nnd cconOinic"'al design und opemtioll 

(2) To establish unifol'm llomcllclatul'e in 
tb .. field of \'OUllge. 

(3) To promote standnrdi?ntion of nominlll 
~ydtCnl voltages and rangoR or voltAge voriutiontl 
for operating systems 

(4) 'fo pramot" .tlllldm'diy.ation of "quip­
ment \'ollnge mtings anti tolcrnnC'os 

(5) 1'0 promote ('Oordination of relationships 

7 

hetween system and equipnwnt mltage mtings 
lind t:o)o.ol\eo. 

(6) To provide a guid" for future' develop­
nwnt and designs of equipment to th .. I)("t pos, 
sible canlOl'man,'e with th .. neetis of the uscrs 

(7) To provide 0 guide [01' JWW )}O\\'('r system 
undertakings nnrl for dlnngc. in old Olle" in re­
",HiI'd to (:hoi(~e of voltages 

1,3 )).,'clopnwnt. M"mhol'ship Oil the Stan­
da1'cl9 Committee T(lpWf;ontcd II wi(la diversit~· of 
"'perienee ill the ('Iertrknl indnstry, To this 
h\\'alunhl(1 pool of l'xpericnc(! Weft.' flcltll'd the 
finrlings of the following surveys ('onrlud"d h)' 
th" Commitle,': 

(1) A ('om}>f(!lum,si\'c questionnaire on power 
:-;'Y!oOtem design nnd opernting prn('ti('e~. indudilll! 
'mcftstm:men.t of adunl i,wl'vi('e volh11U':-\ (np· 
proximutt,·ly 6:1000 Tl'aclings were )'tlrOl'ded. 
"ominr, from ull pnl't" of tho llnit,'(\ 8(:1\<'< and 
from sYHtcms o( all sii~('s, whethl'r Jlu'aKur(ld hy 
numher o£ ('ustomol'S 01' by l'xhmt of !w)'\'ke 
nfC;) : 

(2) A sllmpling of .ingle·phas" distrihution 
trnnsformer production hy kVA ftntl primary 
voltnge ratingii, tu determine rdnt.ivc u:'t'.l'i of 
'medium \'oltngt.'~; 

(:n A ~un·r.y of utilization voh.ag(ll'O nt motor 
t..t~rmint1l:-l tlt approximately 20 indll~trial )OCil· 

tions. 



AMI.:HH'AN NATIONAl. HTANIlAIlIl VOI:I'AllJ': IIA'I'INW< 1'011 

2. Voltllge Rlliings fol' 
IlO Hz l<:ledl'ic I'OWCI' Systems 

2,1 n.1I n II ion" 
1If),,/i/W/I,.,l/age fll a "I/'fllilm' ./lsI~II/, A nOIll· 

inn) vuluo nst'ligm~d to tlw ("in'uit or Ny~tHln for 
Ihe purpmm of "'om't'nil'ntly dl'l'liJ{nHt1l\~ it...'i volt· 
ngt'dn~:-;. 
Ht"'lll('f' ,'oUnge, Tlu· \'nit.tlAt! nl. tilt! point wht'n~ 
tlll1 ('IN'tril' Ny~hml~ or till' ,\'\\lJlplil~r nnd tht~ user 
ntl! connedcd. 
lItilizatioli ,'oliag(', 'I'ht) ,'oltugt.' at till! lilw ter .. 
minnls of utiliwtinn l.'quipnwnt. 

2.2 Sl'lN'tion of Nuntinnl RYtd~m \'uitngeH. 
\\'11l'1l n IW\\, ~y~t('m i~ ttl Iw huil t or it new 
\'o1tuJ;:t' h'\'(~l intmciu('l'd in nn m:hdinu: sysh·m. 
il i~ rll \'omm(!l\{h·,l thut unC' (01' mur(') of t\w 
numinal sy~h'm \'oltnJ,llll'l ~h()\\'n in hold fncl.' type 
in Tnhle 1 he Kt'1(l(·tt~d. Thl' loJ!il'ni Hlld t't'Ullom­

h'ul dlUkc rnr It partkuiar sY~*'m among tht' 
vnttnRl's. thui dhdinNui~lU'd will dl~~H.'nd upon II 
numht·r nr (m·tors.. slH'h n~ the ('hnrul'l('r und 
tilt' siZt' uf the sy:.;tmn, 

Othl'l' ~w!'!ttlln \,olhlJU':: thnt an' in !o;uhst:lJllinl 
U~~ in ,'si~ting ~yslmns nl'l' shnwil in liJ:t:ht ra('l~ 
t,\'I1l', Hl'nnomiL' l'{)n:o\iclt,t'ntinl\~ will I·t'ctuir(l Ihnt 
tht'st.." \'oltn~es l'OIUi11l1l> in U~t' nnd in I-ionw (':1S(~:-i 
may I'l''luin' ,'xtl'llsion of tlwil' uJot(,: hut tlll'Y :In' 
nut J.,:et\l'rnlly n'('umnwndl'(l for tH'\\· $ystt'I1H~ or 
new V{lltu.:(' Iltvds in ('xild inA l'\)'slt'T1lJo>, 

'1'1", ,I WO. (\9011, nlld I;ISOO \'oit thr~I·,wi,,· 
~ysh'l1ls 11ft' pnrtil'ulnrly ~uih'cI for ind\l~trial 
lotysh'Il\:lo that "'Ullpl), pn'dmninnntly )lnlyph",,(~ 
1u:\(I~ hlt'hlllin~ l:tI'gt~ muturs, 1ll'('lHl~W these ~y$.. 
tPIll \'nltal-!"~ ('OI'fl'SPIJI\t! to tlU' l'ltnndnrd O)(,tOI' 

rillill~l'l. ~Ir ·IlIOO, WinO. illUI l:tWO \'olt:ol, Two of 
lht .... ,. s.~·~h·ms 11ft! S.ht1\\·!l in hold {a~'tl tY)lt· to 
intlit',lh' that tlwir l1!"l! lur thi~ p\ll'pO~l' is fl'CIII1l' 
IIwntit'll. It is ntlt inlt'tull'll to t'l'\'m\mwnd till' 
\1St' or tl1l':<i' sy)o\h'ms fur lItilit~- pl'imnl'Y ,Hlollfihu­
lion. fill' whidl foul',win' ~y~tl,'ms (If 1:!·170Y 
7:!tHI \'t,lls 01' hi~lwr arl' !·('{,·01llml'IHI<'<I. 

:!.:l .;\:.,I:lI\uOuo Hf \'oltuJ,{(' nan~f.'s. Fur ;\ll~' 
~llt'dlit' nominal \·(\ha~t·. lilt' \"ohtlJ.!,l!s :H'tuall~' 
t'xislin~ HI \':U'lUUS JHlinl~ ill various tinH'.':: on 
iln~' pnWt'r ~y;"h'Il1. tlr oll nn~' ~rt.HIP of sysh'lI1:'::. 
Ill' ill tl\(' indust!'\· as n whoh', will hl' tli~trih\llt·d 
hy ll('I'l"'IHa~(' ill' a lllalllWl' sudt as indil'ntt,tl hy 
FiJ!. I. '('hi .... t1i~trihuliOl\ i~ dlar:h'll'1'il'itic of "oll­
aj.!(' .... at any dl' .... i)!nah'd dilSS !lr pllints. Sudl 11;'\ 
I'llint .... or st'l'"i,'" (holi\'t'r)' and 1'oil1t:-: of uliliw· 
li,lI1. It I~ illlJlill'tant thul tht' "t'~i,.m :lnci Opt'ra­
lilln of l1uWt'r ~ySl"IIl:o anti thl' d"~igll uf "quip· 
IIwnt tn hl' supplit,c! rrum :-;\ldl :'<~'~h'm:, ill' 
,·lIonhnah.d with rl'.~pl't·1 :0 lIH'S(' \'uhi1~H' "ana' 
IIIIU" ~tI IIHII. in.o;lIi;11' ~1~ practit';lhh'. tilt' !''IlIlP-
111"l\t will Iwr(orm .";:lti:,i:h·tIlTily Ihnlll)!hl)ut Iht' 

rangt! of nl't.uul utilhmtlon voltugw; t.hnl will he 
(!nt'(lUntufed nn lhe HYNtcmK, In ord(·r to further 
thiN uhju.:t,jv(o, thiM MI1Inrlnrrl ""tnhIiRh"" lor,",ch 
nominal system volt..n.~e, two rnnj.(t!1i flJr Korvi('(' 
uml ulilhmtinn vnltn~l' vurinti(lllH, dl!Kignnh'd us 
Hung!. A unrl Hung" n. til<! limit. ,,£ whkh n,o 
J,:iv(!n in 'I'"hlu I, Th(!~u limit.." upply tu KliliUlim!d 
vuUngt.! Itw(!l~ unci not tn mUllluntnry voUnu(! 
(!Xl'UftliollS thnl may n',o.;ult (rom stJ('h ('nuses PS 

swit.{'hinlf opcrntiull!-i, motor ~tnrt.inu ('Urrt'IHH, 
cLc, 

2.·' A Plllil'u tiun uf V n It age UlmJ.tes 
2.,1.1 lIa/l(/~ "j - S'·/Ti ... • Vol/nl/'·. i~I""t,i<­

~lIpply ~ystmlls shall he I'!.U dt!Higned and 0lwr· 
uted that mOl"t Iwrvit'v vultfl~t.!s nrt~ within till' 
limits 1?~wdn(!d for thi!ot ranl{(l. 'I'h!! O(TlIff(!Ill'l.' of 
,o.;('!l'vice VUitflUes out. ... ide of tlH','I(~ limits iH 10 I)[~ 

infrtlqUtmt. 

2.-1.2 1I(/II(I~ A - V/ili,nllllll 1'111///(11'. U,,,,' 
S~'!Ht.lm~ Hhnll ht! ~o (h~l'Oignl,·d and operU1IJtI that. 
wit·h I'wrvit·(! \,1)H-nAt.'~ within Hnn,w A lil'nits, 
most ntilization \'Olt.HJ,l'(·S, ow within thl! limit:; 
spl'l'ifiocl for t hi!-i rung('. 

Utilizatiun ('quipnwllt ~hAIJ Ill! Il(!l'Oi~nl'cl nlHI 
w\t!(l tu ~hJl' full.\' !-'nli:-.fu('{ol'.\' pl'l'rOl'lIlanl'l~ 
lllftHlghc>ut. thil'l rnngl'. 

2,-1.:1 Illlll(Jf' lI-$(','l';('#,' fwd l'li/izalioll 
1'tJlln(JI'H, This !'iIHUl! inl'lud(ls \'ultn~l'!-I ahU\'l' 
and hl'!OW HnnJW A limit.o.( thut nC{'{!::l'Oiu'ily tl' . .-uh 
rrom prnl't.kul dl'~hm and opefiltinJ! ('nnclilicJll~ 
nn supply nJ' tI~l'r sy!oih~Ill:-l or hoth. Althlill~h 
slU'h ('onciilinnloii un' a part o( pl'lH'lit'al !l1lt"':I' 
tiul1:-1. tlwy :-lhal! hl' limitt'd in l'stNlt. frl'qul'IU'~' 
lind duration. 'Vlit'll tlw\' tll'l~\lI', ('f1rfl'diw 1llt'0l' 

slll'('~ l"hnll II,,· lInd('I'(OIk~'1\ within It rt'a~lH1ahll' 
tilll(' to imprm'(' \'Olti\J{t·~ 10 lllt'l'l Hang!' ,.\ h'­

till irlHl1l'1l t~. 
Insofnl' n,,,; pnwtkal1h., nliiil.ntinil "tlnipllwu[ 

:-;hall hLI ti"!oOiJHll'd tn ~I\'(~ ;!Cl·(·ptahh' }ll·rformllllt'{· 

i11 tlu· l'xtn'l1\t'~ of thi~ rullJ,:(' of ntilil',nlitlll \'011-

:qw. :lIllhlUj.rh nut I\t't'l'~~:lrily n~ j.!ilocl lli'r{onn. 
:IUCt· n~ in Hn~l,l!I' .-\. 

It Ilm~t h(, l't't·II~:llil.('lllhat. hl,t'illl:'{! oi t'lludi­
lion:' IWYllnd Iht· !'\l1Itrul of lilt' ~\lp)llit,1' or t1~l'r. 
til' IHllh. tJwrl' will b" il1fn'qlH'tlt and lilllitt'" 
"t'l'illlls wlll'1l :'ll:-.tilml'd \'1I1t.1J,:l':> IIlll;":lIh· .,1' 
HiI!\t!I' B 1il11i1...; , ... ·111 tlt'~'ur, t ·lilizatiil1l. t'quil" 
1lI,'1H tI1;IY Ilut opl·ralt· ~all~l:h'I!lrjl.\' undt·r tht· .... ,· 
,·lIlltlitiolls. :11111 !ll'tJh't'tl\'(' dl>'in'~ 111(1)' "J1t.'ralt· 

lit pc()It·{·t till' "tjUlPI1H'liI. \\'11."1\ \'LI/{:tg\':'< .H'l·1I1 

1I111:'ilh· till' Iill1il~ 01 Ibn;:,· H, 1'I'0l1l)lt nIH"{" 

11\'t' ih·tinll 1:0' tl":"IIUl1t'llIh'd. TIll' 1I1'1.!'·1h'~· (ur 

..:111'1\ ;H'tlon Will IIt'(I"l\d IIPUII 111 .. 111)' (:h'tllr:-:. :0:111'11 
a;'\ 1111';1\1011 :lilt! l1:lttJrl' (If IlIad Ill' \·jr(·ult .... ill' 
\·oh,'.I. IlIld ma~nilUd!~ and dlH':Hlon III [Iw 
dl"'j:Hi'll\ ht'Yllnd Han~t' H Imlll .... 
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Higher Voltage 
Three.Phase Systems in kV 

11\1 .. 1111 a'" IYII..-",\ in ",hich II o.ound~d """'''01 
condu(IO, ., oliO (UII;,(4 0", f,oM Ihl;' I\lUH,· 

I, .. COllfh.(.ion 01 '.lOoth fo,,, w"" 'til .. "" ,n 
Tuht.. 1 ar •• """I,I/1ull'U loy III\! phall> 10 phol .. 
"UII<tO'~ lollg .... ~d hv Ih .. I .. ",·, Y ' .. ,,~pf to, 
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btro High Voltage 
Three·Phase Systems In kV 

''''""d Nomillol 
SYllfm .• V~.lla •• 

34S 
500. 

'700 

Pt.fl".d 
Malllm",m Voltog • 

362 
550 
765 
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lIisl\'ihul iou (,hll \'I\<I,'\'islies of 

l"\~'~h'm \'oituJ(l'S 
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VOLTAGE 

:l. Voltage Ratings 1'111' 
(iO Hz I-;\ccil'ic l~quillment 

:t1 (:t'nerul. '"o1tnj!l' l't\linJ,!:~ and other (;'ham('~ 
tt'l"i~tks of tilt> \'nl'ious dn!i.o.:l'~ H( 60 tiro vh'c,'trif: 
l't(uipnwllt nrl' ('t'tnhli:-:lwcl in otJll'r ~tnncllll'd~. 
.-\ pnrtinl li1'l1 of 1IU'~l' ~tnnclnl'cll" is gi\,c,~1l in 
.\PI.l<'lldix .\), 

Ful' tlll' IH'inf.'ipnl I~'pel\ or l,h.','h'k lItilizntiull 
"'lUil'm"UI. I1I\UWl'lall' "uHllge ralings lind till' 
l'ul'l'clotponding nominal ~~'~h'm \'oltn~l·g to whkh 
II11'Y Ul'~ npplil'nble nI'lI Ii$tl'(l in tIll' tahles in 
..\pp,·,ulix C, nelllile(1 IlIbl,'s """ uut included 

(01' ...Im'II'it' 1"llliplIH'llt otlH!1' thull tll.llil.alinll 

l'(jlli(Jllwnt.. It i:; f'KI','dod thul thllsl' l't~quiI'JlH: 
infm'maLion on vollng(' mtings of thc'se ollwr 
types of Nluipllllml will ('onloluH th(, npJu'olJl'iate 
slnlldHl'ds 01' IIH' mnnu(m't m'tm; fIJI' nlJ('lls~nI'Y elf!> 
tniluli il\ful'llllltiull tn (mSl1l'e lH'opm' npplit'utiull. 

nevil1w of t.lll' l'lunwpJat-n voltn"l! rat.ings in 
/\pJllmciix. C und in ("U1'flmt.l!quipmenl stHlltlHl'cil'i 
li~ll!d in ApPl'ndix D IIHlkntm. mnny il1l'OnHi!(" 
l('nl'l"/'i ill tlw I'(~lationships umong equipment 
nnnwplnh,' rnt.inA~ Ilnci hctw(!t'll thm-m rutinJ,ts 
unci the Iluminul system voUngc:; t() whiL'h thl! 
(!<)uipment is npplit-ahlc, For l:W"vnlt. hnsc S)"Ioi~ 
tcms, cquipnHmt. \'oltngo ratings m'u voriOlu>ly 
IUlS'!l1 upon 115 volt., liB vol I., 120 vol Is. and 
125 volLi. The :-;ume ntW of tl1l'~t· hn!;t's ig not. 
lliways u"eel con.istently lor 1111 equipment 01 
the ~,\mu gmwral dus:: .. 

AI.o, these sland.rel. induelc inlom111tion I'C· 

l{1U'ding the voltagt! rnnges fOl' whil'h t.'quipmmll 
shoulel he desiuned 10 ope\'fite thnl is not in 1111 
l'n~u1'l in uJ,:I'(mmont. with the \'ultngH I'angei\ of 
~l!l~tion 2, 

a.2 Hccummendution. Insofar as pnH'licuhlt" 
1 ho illl'OllRistenc:it's am,nng namt'plat L' \'o!tnJH' 
ratings nnd hctwl'(m the~e I'ntinJ.:::i nnd nominal 
<y.tem voH,,~es ,h!)uld I", ~liminUI"d. ,1111<1 the 
\'ultngo l'tUlI.WS fol' whk'h (.'quipml~n t is dwo!iJ.:,wd 
lihnuld he d18n~cd to 1lf.!J'l'C Wil·h tht! rnngt'S in 
Se(.,jon 2, \\'}wnt.'\,(~I' 1'1t~(,'tl'il' NIUipl1)('llt !'>tun· 
dlll'd~ uw revised. 
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AIIllcndix B 
lI\ust.1'ution of V oUngc RnngeR of Tobie 1 

'I'hi. dun'l shuw" til(' hnsis n! tlw Hnng" A lind Hang" B limi!;: nf Tuble I. The limit" in 'I'lIbll, 
WI'I'I! tll,II'I'l\ltlWd by multiplying IIw limits .howl1 in t·hi. l'hllrt fly till' !'nlin of "neh nominal S),Kt"'Il' 
""ltngo III till! I~()·\'olt bOK!!, \l"m' uXI,eptio\\H Sl'l! Note (dl·1 
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1;11 'I'll,·",," "''',lIit'') l"lr'ions or flit' r;IIII!"'" Ilu IlIll npl'ly ttl t'ir{'uils );UI'JlI~'inl; Ih.:l\lill~ I(\a«l~, ~I't· !\'.\h' 'I.') It, 
1',11,1.- I 
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\·,l~.II!" ,11'''1' III II.II,·,!'·III",(I1'/I .. 11.,(\\,"'11 "I'nll'" \,.ha!!.,' and Ullh .... lt"111 1'111111'1)11'111 

,.), 'I'll(' H;lIlJW It u(lh,.lti"n , .. 1',1":1' hlllll .... III '1':1"'" I f"r liHUII\' .tIltl 1,IH!l{l\' :o\\ .. t"llls ;Jrl' :1,1 l','f,"'111 ;!l\,1 : 10 

V,-,rn·j'.t III tilt' \j,It.,!!" r,IIIIlJ.:,,> .. f 1111' .. Iall,l.lrtllll,,'ur ... INI'tlllllhl''''' .;\.;h'Jlb and ,11'\1;111' ~hl:llih i!I,ILllhi:- ('\I,ln 

i\ 



Allllendix C 
VoUnge Rntings fol' (iO Hz 1<~lccll'it~ UUlilmtion )o;(IUillllwnt 

(nd.,., to ApP,'ndi< D rm' n pnrtinlli"t Hr npillienhie stlllldllrtiH,) 

('H'I I 

In Tnhll'~ ('I nnd C~, only l't·l)rt~:· ... ntnti\'e (,lnh'~nrit'N of eqllipmt'llt. lU't! Ii:;led IU.I(·IW~(· Ilw sitl'PI' 
numlwl' of 111'l'l'Itmt Ulu1IH'USlwl,ti\'(' l'ctuipllwntH mnkt!l~ it itlllu':ll'tknhiu t.o ('O\'(!l' nil of t}WJIl. 

'1'lIhll' (' I ' 
LIIIlIIIS, 1I1I1I1INls, lind MIN<'ellllllOollS Alllllinncos 

l'!tl l lilU1WlIl 

I.iglltiut: 1l"\'it'C'K 
I m·lUl(h·~t.'t·n( Inmlh' 

Fixturt·:o: nnd hllllllKtS. tur 
Outlrl'I'l','nl !lnd hi~h· 
Ilft'l'Is.ur,' vnl'ur lumpKINuh'S: {nl & (Ii)] 

Mulur-OIU'fnh·,1 Applimu'I·1oI(Nt1h. {el I 
Blt\\wrtt 
('ltx'ktt 
llrv('rs. - dutl\t'~ 
Fail'; 
1"01)(1 mix\"r~ 
(o'1IIMI WL\sh' dl:oi.l'u:<iNS 
Pumps 
U\·fri~t'rnlurs 8: fn·(·,(f·rs 
~Iuk('rs 
'I'in1t'rs 
\ ',,!t'UIlIn SW('l'P"f~ 
\\'aslU'rlol 

(,1~'lllt's 
Ili:-.l11's 

(\lmulUllil-nliull :\llplilllU'('s. 
Pruh'durs. slh'lIt & sliund 

~;lInl1 
l.ar~I' 

IhOU1in),: Hn,1 t\!,')"in~ :\I'I,liaun's 
ltl"nk\'ls 
'\Iukin): Hpjlli'llln·~. 1.,lIh·,~ "')\1IIII'r 

llnus-l·h,I),1 ... !Omall } 
II"u,;,,'h,,11I .. ·.I;U).:I. 

('unullt·til'al -. ,,11\.111 

11,·all'r..;. Ilurl;Ij,It, nir 
II P;lt 1111-: \I.ltls 
I f"lI:, 

II atltl 
Irulwr:­
s"tch'rill),: 

} 
Ituu.:,'" .... 1"'\1.'",,11 •• 1,11\'1'" 

APl'lil'lIhh' (U All Numiunl 
Sytiolt·m VIIIIUi!t'~ (~IIII(nillil1": 

This. V tllhl,.((, (~) 

I:!U 
I~U 

l~lJ ·~·IO, ~·III:l:!O. :.!1J1iY I~~tl 

l:!O 

IJn 

1-;"!1J 

{ 
"!.ttI 
~~n!ol 

·I~II 

1'"211 

{ 
I:!I/,;!·IU. ~1·1i) 1:!1i 

:!ux\'. I~(I 

1':llltiIJl1Il'Ilt 
NilllwlIl:!lt' 

Vnltll.:t· Bltlill~ 

II:, 
l',!11 

J 1:,. ~:111 
I I ~, 
II :, 
\1', 
I I.'. 
II:. 
11,', 
J ~~II 
\ I ~I 

I ~" 
1~11 ;~·Iq 

I J(li::!nl-i 

t :~I' 

I:.!O 

:!1(1 
:!(I:O: 
.I,~O 

{ 

I~I\ 

I:!/I 

l~p 
11,r, 
I ,~ ... 

I;!ll ~W 
1 '.!IJ ~(l~ 



1'!tliliIIIlH'111 

\\'all·r h"I\tt'f14 
'j'ank - ~mall 

Tank --- htrl{t' 

1'nhlc Cl (C,,,,UIII/l',I) 
"nmlls. Bllilnsts, II lid Mi>l(,ellnn('lIus Alllllinnres 

Allplit·ahh· ttl AU Nmnillnl 
SYKtt'1II VtllluJ:t~8. ('untnlnill': 

'I'hii'l VnItUJ'l'(N) 

{ 
1211 } 
240 

{ 2,10 
208 

I\PI'I-:NUIX 

EIIUipUlPII( 
NnIlW)Jlnlf! 

VI/ihl!t't' HnlillH 

120/240 

2,1() 

208 
-,:.--:::'!..-;.~:.,:: -.':' .:.' 

~()TI~:;: 

(.1) J,i~hlillg- )oI~'~It'm~ il1l'UI'lltlralin~ twn IIlll-:rHUlI(h,(1 win·s. (or sN\'i('I~ ma~' 1"I'lluin' HIH'\'iul hlillnsts nUll flm:iIillri{·~. 

fhl :-\,'"11' h:lIl,ISIs U,'" l'ail,1I rUI' I1SI' UII mmt' limn HIH' "y~h'lH yuflnJ.,:(' hy USI' (If flips or 1111111ipll' JII'imary \\'inc1jll~s.. 
II" Atit'lIliun is ,'alll,tI III IIlI' fad Ihal UIUlt'f 1'llll'rg:t'IIt.'y t'(IIulitillll~ un ('!IIt'lri,' "illr'I'I.\' "'SII'IllS, \'IIIl:Ij.(I'!>= 1",llIw 

Halll:\, B "I' THhl., I mm I~, 1'lh·IIIIIIII'(('11. 'l'hi1'l PUI'tit'tJillrl,\' shlluld Ill' takt'll inttl !lI'I'Clunl ill tilt, 11.',~i~1I Ilr mohlr-npl'r­
ah,.t Hl'l'lianc"'s rur nnlullmli.· st:u'llll)! 111ul in Ilu'upplil'atillllllf lI\uturs I1ml t.'lIntwl. 

1'nhl~ C2 
Heating. Hefl'igel'uliun, und Ail'·Cundiliuning ~;(Illillmellt 

j':cllIi I J ntl 'III 

(:a .. lIml (Iii flll'IHlt't'~ und 
fral'liullal hp fall ('lIil unil~ 

1 'nilan' nir {,tlIHlili(llll'r~ 
,lIul In'at pllmpiol 

\ I. 'tllr·~'(lmprt'l'Isllr." 
I 'ufltl"I1:-..ill~ unit:; 
\\"ah'r,d,illillj! lI;lI'kal~t·s 
hlll'~r;tl hll f.m I'Hi! 

ultit"i, \'1\' 
I hh'l and a\l~i1inr.\' 

l'h'\'ll'ir llt'nh'r~ fur 
air·"t'llIliti(lfliu~ uuit!' 
;mil 111'.11 ptlnlplt 

Eh ... ·lri,· rUI·"'I~"·S 

Hdrij.!t'ntlt·ll drillkill~ 
\\"lI'r I'Holl'r::: 

l)t·humitiitiM~ 

{ 

1&·;1 
1&:1 
1&;1 
:I 
;1 

{ 
I&a 
:I 

Aplllit'~lh1t~ to All Nominnl 
H.\'stl'lu Vultu.cClt (~ullininin}t 

'l'hi>l VnHnlW(ll) 

120 

{ 

20S 
2,1() 

:W~,2·W 

:.!08 
:HO 

:!(l.:i. :?·W 
,I~() 

(iOO 

2,10 
208 

{ 

120 
~US 
~·IO .,-.. 
.11 

120 

l~O 

, Pan'nlill'lil'al \'ahll'~ :1rl' uluh'r ('UlIsj!it'r:lticlll fllr Culuft' d"Ni~n. 
: Slant 1II'IW('('11 \'U)tUJ!I' Y:llnc':> d"llIIh's "thruu~h." 

Ellll il JIlH'llt 
Nunw,llntl' 

\"ollagn Hillin/-( 

115 
~U~, (200)· 

2:10 
:"!()!-\ '~all,' 1:lltU.':!;ll»)·' 

.. '.: 

2()S, (2M)· 
:2:10 

~O~ ... ~:lClt 
·WO 
rli'!! 

~:10 
~n~, (~OOI + 

lIS 
~O;1 

236 
272 

115 
11;') 



APPI~NDIX ('IH I 

Moto .. and I\iotul' (~untl'ull~qlliltment 

:·'01' thl' 111ll·pn~t.'io\ of Ulit( AppmHlix. tIH.~ term 
"motul' f..'ontl'ol t'{luiplllt'n'" is l1~NI ill H , .. Wlwml 
SPHS(" anti int'!udes NOmf.l t.ypp~ of ('quipnll'nL 
daHsilied as "SWitl'il~f.'l\I"" 1·'01' npl)li1'nhlc titnn· 
ei"l'ei., H<'l' ""Iwneiix D, 

TIll' :-l.ing:h.,"phn~u unci thl'llc .. phnsp mo(ol' and 
,'ont rot \'oltn~(' l'nt in~~ shown in Tahle C:I HI't! 
wdl·Kltih·tl to tlw nominal ~ystel1\ volt.ages incH· 
l'nh'd. 1l slulUld hI} twnt~l'o.lIy unol11'Stooci that 
ll1otlH'l-O with thc:w ratingJoi nrc to he ('ollsidtH'C<1 
:\s suitnhlc fm urtlinnt'Y lISC on t-lwil't!Ol'I'Cspond­
in!t systmn: for t~}o'nmJllt·. H !!:lO·yoit. mot.or on n 
nOlllinnl ~·Hl·v"){, sy>lem, Opel'aHon nl 2:Ill·vnl! 
lIlotors on 20H·\,fl1{, syf;tml1~ is not recommonded 
bl'l'nu~e tht· utili:t.ntion \'oltage o11l~ountcl'vcl will 
l'omll1ol\l~' h t • lwIo\\' the minus 10 ptm.'lmt ioler· 
111lt'" lin the \'ol!ng~ mling fol' which tho motol' 
is dc~igned, 

Suit~'lbllJ IllCllSlUCR ~hould ho tnkCll hy Inann· 

fl\('turcrs und powor slIppliers to incJkHtu to the 
purdlllscu' t.hal, "'Iuiplll!'nls 111'0 inl(!lICI!'d to Iw 
UJol.Ccl on Um sYRit.mn whol-io nominal vHI tag{: iR 
a~.odnwcl wilh, hut, may nut be numerically 
(lquul to. ihn (!quipmcnt. nnnwpintc vo!tngo rat· 
ing; fill' .'xfilllple, 1\ moWr nnel its cont,l'IIl rlllcel 
~ao vulls nn n nmninnl 24()·\,nlt "YHI.{!m, 

Il .hould be nol.,," that sUl'c"sslul "perlltion 
of n motor undor ~iyen running conditions do~~ 
nnt Iw('cs""rily mean that it will be abl" Lo 
slalt lind nl'celcml!' aliluaeis til which it mny IlCl 
llilplit..\{1 undur these :mnll' {)perut.in~ concli tiOIlR. 

H lihould Iw rCI.'ognii'.ud tllut I"ynehronouio> 
motol'S, .'"pccinlly t.hos!' rated Il.H POWHr f"rtuI', 
nre reactive power ~OUl'('es and ('on~l.!qlwntly 
mU~1 in('rcUl'w the voito,"w nt th~jl' tt!rmini\l~ tu 
higher valuc~ thnn thm!.!.! c:q>t'rium.'t1d for inch,Il''' 

Hon motors und~r similur cunditions. 

'ruble (':1 

.. \pplil'ahl,' In All 
~llminHI Sy~t~·11t 

\'IIIt;l~I':O ('lIl1tnining 
Thilt Vultu~t' 

l:.!tl 
2(1$ 
:!4U 
-It'l.n 
dU(I' 

2,lU1i 
·1 I tit) 
·IHUn 
ti\Jtltl 

t:I~{I1l 

Mote,,· lind Motol' Coni:ol Equipment 

;\11 Mlllnr und 'l\tnlnr ('onlrul l;;tlui!mwnt NnnWIlI"h' \'oltu/ow 
Hutin).!:~ Contl1inin~ Thi~ Vulta,w 

I nh'~rHl hnrSl'IIU\\'t'r 

2~Ull 

'lOOO 
,IliOn 
uuon 

Ja:!u(} 

·1·llft·t··l'hn~o\(' 

, (','rwin t..illd!oi uf t"tlnlr"l aIHI prtll!'l'O\,(' t'lluipnU'nl Pfl'."II'ntl.v ~l\'I\ilnhlt. ha\',';\ maxinHun \'nita}!" hmll ni lillil \-nlls: 
I Ill' m.trlllhu I un'r t1r " .. Wt'r :mpplil'r liT hlllh :-:hllulcl hi' ('un~ultt'll til l'Il:1urt' pru\h'r IIpplit'milln. 



l'l{·101 

Allllcndix J) 
Alllllicllhic Hhllldlll'ds 

'I'lli' r()l\u\\'ill~ is" Jl"l'tinllist. of slllll,ilu'<\s (hy g<!Il"1'II1 numh(,,') 1'01' '''luil'lIIont fJ'UIn whieh "ultag" 
l"atinA~ mul ollwl' l'ha .. nl'tl·ri~lk~ ('un he uht.uilWd, 

I'!quipmenl- . 

Ammunia ('UmIH'l'~NOI'~ nud l·(ImIH·t!~S()l· unit~ 
Autnn1t\ti(~ ('umm(~rdal h·t~~mnk(~l·~ 
Cahll' tt.'I·minnt illl{ de\·j(·(·l'l (PO\\'Pl') 

Cl'llt tnl fnt'cud·ail' CIt'l" l'k hunt ing l'q uipnwnl 
(\'nt I'ul·l'l;tntiol\ nil'''hnntiling lIni t~ 
nl'linitt~ l~ul'pnKt\ mn1!lll'tk ('(mtIH'tIU'/i 

IIt'hulllidili"I'" 
EIt'dl'knl ml'n~lIl'inA infitl'UIIH'Jl(:-; 
EI",'trk"II''''''''(' illsullll<>I'" 
Eh','ll'i\'ity ml·tl'l'in~ 
Ftm't·,i·dt'l'ulutiul\ nil"('uolinA and nil'~hl'nting l'oil~ 
1·\m·c·,I·l·in'ulnlinn, h·(I,··ch.Jivt.,I'Y nil··(.'oolt.·I·:( rOl' I'dl'ig(.II·nti(1Il 
(:a .... ·lil·t"l turn:u'('l'l; 

11l11U:-i.t rinl t'ont )'01 aplJIlnttu:( 

1.:UIl))'" 

lIa,'Il'l'iddnllalllJl_ } 
Ell·l·!l"knl,li:-tl'll;\l').!(· lamp:' 
IlIl':lUd(':.:t'('nt Imup:-o 

I.amp halla::t~ 
l.i~llI Hing OUT\':l.h'I'.':' 

1.'1\\" olta;~,' fll:>t', .. 

I.U\\.\·II!t:ll!llllllll{lt·d·,·a . .:..' I'in·uit hn'alwl':>' 
(HI'lin'll hII'lWl'l· .... 

Pill·ha~l·d h'l'minal air l'HIHHt iUIlt'I':O; 
PII~ith'I' dl:-,pl:h'{'I\Wllt 1' .. fl'i,L:l'nml nUlIpn's:-ool' and l"Ondt.'lWil1l! unit:>. 

StandHI'li 1 

AI1lr,11 
AHI/On 
IEI':E 4H 
Am ~8() 
AHI.j;jO 
AHI.liO 
A}lAM DHI 
A :\'SI C39 Sel'i(~iot 
A ~H] C2D SL'l'ip!; 
ANSI C I ~-19(;ii 
ARI ,t10 
AnI 'I~O 
ANSI 7.21.,1 i· \9ll~ 

{

ANSI ('lll,I·W;;!) 
NEMA 1('1 
NEMA ASI 

{ 

Al"SICI,J!)68 
A:\:-;I ('8 S"l'i," 
M;l(' Series 
IPCI~A SL'I'i(~S 

A:\S I ('~~ S",'i,," 
ANSI (,H~, I ·1%7 
"\:\~I CH7 ~l'l'it':oi 
NE~IA ,\111 
('~ IHtl 
,\H 1:111> 
AHI ·,~II 



I '11\\'('1' :-:witdl~\'a I' 
Alltnlllutil' cil'l'uit l'l'l'IO~l'l'~ 
Automnlk lille ~l'('t iOllnlil.t'l'~ 
('apat'itm' :o\\\'itdw~ 

i':qllipnwill 

I )i~t rihll t iun l'U tTl'l) t ·1 in Ii L i1lg f \I~l':; 
1 listl'ihulinn ('uhml=-- :11\<1 fww links 
) )j:-:ll'il Hit ion "Hdol'\(ld singh!· poll' ail' ~\\'i Ldlt,~ 
()i~(\'ihuli()n nit ,'lIlnll(" "nd fll~" links 
Fus\'d di~l'Ullllt'('t ing swildH':-: 
Ili~h-\,(Iltn~t~ nil' switdH'~ 
:11" nUIl( !I lid !Ill (Olllll t it' sl" I iOIll'OIl t I'IJI 
I)m\',')' l'in'uit hl'l'akl'}'~ 
Puwm' fU~t!s 
Hl.)ny:-: :md l'C.'luy Sy:dll ll1S 

Sl'l'umhu',Y rtl~(!S 
:4upt'l\'i~m'y and as:oIorinfl'd 1{11('llwtt1t'i1l;! l'quipnll'llt. 
~\\'ill'hJ.:C.lnt' assl!mhlil'~ int'ludinl! nwtnl·end()~llrl hu:oi 

Hlll'illl'm'nf inA' wHtt'I··dlillinJ! PiH'lulf"Ws 
Il"'l1lOlt' nWl'hnnil'nl (Iraft. nil"('(Ulit1,11't,l'l'ig('I'anl 
Hnum nil' ('unclitimwl':-: 
HUlllll fun·euil nit'l'muliliOlwl·j.\ 
Holntil1l( e\,·,·tl'il'nIIlHll·hilll!I·Y 

AC induct ion motol'!'4. } 
("~'lin(ll'i{'n I rot 1)1' s~'II<'hl'l)ll(nl~ gmwl'u 101'S 

Snliunt pole ~~'lll'hl'onnl1:i J!(~llt.'l'UtUl· HllIl ('01Hit'IlS('l':' 

::4YIl('hl'onou~ motol'S .' 
\ 'l1i\'l'I'~1l11l1()tol'S 

Sl,I{·(.'untninl'd. llwd\ank~lllY'l'eiri~('rn llid (Il'inldn~ ·wa Ill!' .. ·OO}l·'· ... 

~oh'noic1 \'al\'l'~ 1'01' liquid flow 
:--ihunt p(J\\'l'I'l'np:H'it()l'~ 
:-\tatk 1)t}\\,l'l'l'un\'l~l':;i()n l.'qUiPIlH'Ilt­
Tmllsflll'IlWl'I'\. l·l'I.mi:liul's and l·l'I.H.'WI'S 

An' fUl'n:Wl' ll'~HlsfOl'ml'l';'; 

t ttlll."lanl·l'llrnmt tmnSf(ll'IHl'I'S 

('lIlTl'nt-limitillg 1'l';wttU'!'I 

I )i~t l'ilmi hm t mll~f"l·n\('l':':. {·on\'(mt.ilIIH\11'o1l1l\\'a~·· 1 ~'Ilt' 

Ill:-:trUIllt'111 t ral1~I"H'IIWl':': 
( )\"l'rlH'ad-1 ypl' eli..:t I'ihllt ion t rHll .... ftu'mt.'1'1'i 

)'0 \\'('1' t l'an:.:ftu·uWl'S 

!{,'\'liHt'l'tl'un:-:fol'llH'l':-' 
"';'j;\'Illldm'Y )1('1 WII .. k t ran::ltlmwl'." 
:-:kp- "tI! t:ll!l' ~111t I in<ilH't ion·vohag(1 l'l'~l1lntOl's 
Tlm'l" pita..:!' 1,,,It)-tap-t'h:Hl;,dng 11':I1l~ft)I'I\1(,),:': 

l·nit;lI' .... · ;iir-l'"nditiouing t'quipl1ll'nt 
l'IJitary h,-at-pump I'quipnwllt 
\\"~l'ill~~ dl.·\ it'l', .. 

('iH I 

AHI ;.!)II 
AH I ·lliII 
,\lI,\~1 C,1 
'\111·.\).1(' .. \·1(111111 

,\:\SI 1·.·.11 ""ril" 
and 

-;I·:~t,\ ).!l; I 

{ 
.. \:\,,1 .. \II~.ll.l·I!";' 
AHIII1IIl 
.\HI71i11 
,,\:-\:-'1 (·:I;~"l·I~JI; .... 
.\~~[ (';;·1.1· Hltl~ 

.\ H I :~ III 

.\ H 1 :~,V, 

,\ \"Sl C':,) ~Vril'~ 



1lI'llnn;1-u!,;on" List<!d hI Append;x D 

,\10: I C A"""'inl;on 01 I':dison Illuminutinll COlUpnni!lH 
r. t gust .l2nd Htl'CL1t 
Nnw York, N,Y, IOn17 

AllAM Assul'iulion of Bunl(! Applilll\l'" Mllnnfll<:lnr"l'H 
:!U N, Wlwk'!I' Dl'ivu 
('hit-ngo, llIino;s (!()(!U(! 

AMI ';\ Ail' Movingllud Contlitioninll Assol'in li'lII 
:!Of! W, 'I'oughy Avenuc 
I'lIrk HidllC, llIino;s (loons 

ANS I AIlU'l'i('{ln NuUonnl Hhll\dnrd,) I nslitut<!, hI" 
1,1;1(} BI'OII<IwllY 
N,'w York. N,Y, 10018 

A H I Ail' Conditioning nnd ({"II';A'!l'ution Institute 
Illlii N, Ft, MYel' Drive 
Al'linllwn. Virllinia 22209 

I'S COl\nncl'dnl Stnndlll'ds 
Olli,'c of Commodity StnndnrciH 
Nlllionni Bureau of Standards, u.s, D"pIIl'lnlOnl. of Commun',' 
Wa~hil\lllon. D,C, :!02;J,1 

IIlH I n"litute of Boilel' unci Rudint III' MnnnflH'lurer. 
;193 8l!\'cnth Avenue 
:-i,,,,' YOI'k, N.\', worH 

11.:1.:1': Tht· !n,.litu I,· uf 1':k,,'tI'ienl und 1~1"t'II'onil'" Enghwcl',<. h\l' 
:1·1:; En~t ,I jth ~ll'l'L·t 
:-;"'" Ym'k. N.Y. 10017 

II'( 'E."\ IUl'Oulall,d l'u\\'l'l' Cnhh·I·:nt.:im'Pl's As~m.'intinn 
:!~a \'nll"y Hond 
;l.luntdllir. N,'", ,h'I'SOY (liO,I:! 

~E~I;\ :\nti(lI1t\II~h!l·trkul t\·lanuhwtUl'l'rS :\:;~u(.'il\tilm 
I,;,; 1-:,,,1 H th Stt'"et. 
:-;"\\' y",'k. :-i,Y, ltl()17 

1."; 



'j'r 
I ANSI C84.1.·1973 

!:ulll.h'"WII, Itt t;R4. 1·1!rlO 

National Standard 
....... frOG 0'. ....... ,./ 
Hl; /).'d.t,dat.d, ___ _ 

. ., >' t' oopt .. 
... IIIAlUUlM4 Il' ABA 

AUilltwud M;.\rch 20. '973 
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