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ELECTRICAL gC-y4 N A

© ® N O o & (7] [

[, Objective

EC-4h  checks the A-mPem—Hour Capacity a-f Bah‘cvy 2BYS- BATIA
(141,142,143, 144) in ovder 4o verify ¥ adequacy of He Batteries
alveady purchased | and Hhe aa?equaag of the purchased ﬁq#evv

c&arger 28YS- CHGRIA|

2z, Assumpfims

J-

a  The ups loads used i this calculabion ave based on é
lewlotion £C-123 Lev.2 instend of the rated capacity of He uvs.

No factors fnr inaccuracies aud 3,row4& are used.

Bo\ﬂer«a s sized b support  the wecessary loads for an
orderly shutdown | following Simulancous 100f and /A
Atk keip.

Battery 15 sized for a fwo hour sopport time.

The lowest expected dadrolyk tewperatuve 15 fhe lowest
room ‘}wperafurc in which the Sattery will be justalled

e. 65°F

The method owiployed is Ha siting procedure oublived iu
TEEE - ¢ 35 , 197§ ,

UPS luverters are noT @ cLan‘er loaJ.
~J
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A 5010.65
CALCULATION IDENTIFICATION NUMBER
J.0. OR W.0. NO. DIVISION & GROUP | CALCULATION NO. |OPTIONAL TASK CODE|  PAGE -0 _
(2177 ELECTRACAL EC-4y N/A
£, The esseutial A'w:'wg Lood vg uPs  avep -upPSIC W
aMumed P occ gw 4o miuutes T de-r:ﬁ? Ho
wiu.iwxwfs 06 NEC apkide Too.

L Ouly 20 mwpees out of 6890 Aww{zw"s of amxliany reloy
ol moQAm,hnO «QAQU' eocw& o cec ym@: (9&9{4 43 *H\Mujl.
47 ) oL wnsided v Hu /&attug dullyg 6700.&. Since. old
Hue Loads will wot be W%ae SlmuU'aueocu/-g They 2
tmidewd & ramdow Lood Hat may agpear at Ang__)"vme
Mna o duly &3&01. The Load v considod fEF oceun .
6@( ML 6«);2. minule ) B b cosewalive .

J The ciceit breakers assumed Yo be hripping are Shown
on pages (04 61, The Wippine \oad is based on Yo w32,
44N and booV undervoltase Mmus a.\\ se¥ & 1.0 seconc\s
in accordance with applicdole ER Ara.wu\%s
gwcaea to either Lakrery (2645 BATLA or 264s-BATAB),
Br e pupose of Was eledaRon 3t s assumed Nk Yo
eire breaver Wip \oad is wep\'\zé by 264s- BAT An.

k. EBoP t4 cw.sumu( b opuafb gw 4S winutes e &
somer. w. ( page 59)
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12179 ELECTRICAL gc~-44 NIA
One Lh'ﬁlv wL(—uy. ab‘scmwed', switdh u mu;ﬂg_ﬁ & ﬁ)
oPM,tc . On@,?, He farwsh amed o agumed fw oL M
winkle whidh 1§ wnsewalive. Thow o arrerdoed oy o
oandsuwae .

—”\L Lood ’U’CIWM b Lose e 13.81v ol one duery [f

cirad b brealeas .(l'muU'M(Zava? Aay bren assumed o, Ho
wovst ane dosiua Load . This i cousidnd & be @ ramdow
Lood Mok way oLcut uuf-aw, Fuwe iwung H’AcaQJ:a
oa,d.b The breaked («Qasmg Load 4wy beem Mumutfﬁw
e full minadl |t Le cmcewalive.,

n. T e80P and He diesel W fl o0il Boos fer A

pomp eas wof MMI'M %) C&Mor& conhinuows load )
besowar ik 1 - arsuwed Hay will have performed  thaeie
intended {\woh'(m 406—014. AC powed 18 nectoved (2o
minadE, ).

L Y
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1224710 ELECTRICAL EC-4Yy N A

]

2

3

4 Z, Sourans

. e

sq Y -

? a. Purcl\ase i:pecu-icai-t'an NMP2 - E033A ) Addewndum 2, cared
. ,

s November 2 , {932

10 v

" 6. Technical Data by He Se”erJ Gould luc.) dated March 17
12

13 1977 ( Received 5/27/83),

14

s T . J : N

. ¢, TEEE vecommeuded ch{rlce -{Br s:amo L&Vje S'l'ora%

7 Balteries for G—ewem{iua Slations aud Sub stations

18

19 I€EE -485 1973

20

21 d. ETP -110.0. i Cicat Sh '

! (EEU. Syteo-t Verification of Lead reg ¢ 5:1‘%'7 Size

23 e. furchase Spcc.i§-ica)‘l'm NMPL-EP3SA uniukrwpfgtle

24

2 Power Supplies dated &f2a/81 (Add. '4)) Ins fruc h'on

26

27 manuals , EXIDE amd ELGAR .

28 .
29 . ] ) -EE- -5 27M-e€-M -

e . Drammos 12177 -EE~ | , 1217 olg -1

3 {2117~ EE —MoID =~}

32

2 3. T0C, G. Fligg to J. Kuudsen dated 2[26(8/ , attached.
34

o h.  Purchase specificahm NMi2-Eo3ya , Addeudum 5.

36 )

37 Nevember 3, 1982 Shahc BaHera C)\argers.

38 .

3 L. Gould -bBrown Poveri Buldehin 10.2-1€

40

4 3 SWEC ESK-I1ITMLOI-9 é?l
42

43 K. Brown roverel Bullehly z.3.1.1k

s . SweL Esk: Gwcsol-io Z‘ll,
46
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J.0. OR W.0.NO.
12119 ZLECTRICAL €c -4y NIA

m. ElLSAR Inshruction Manual ups 103-1-176, REV B . £
LWEC N9 01.560-3002 Y(SUPERZEDES Ty NPMPC 20C 110 N2 E 209007 PREPOR
VeS -253-1-106 , REV. 00 (NMPC Doc.rlo, N2EAO900IPWSUPOCI

n, Exipe lnshuchow Mawual 1o1-110-343-77223 (uPS>, it
REV. 00 (NMPC DoC.NO 2L 35600IPWSUPOOL)

0. Geweral Elechric Bulletin ¢eT-6590 , fage 8-7,5-10

p- General Eleckic 4rorv (¢EK 419020) Swi,HLyM

r.

W,

lushruchm manual.

Ceneral Eleckic Starter dvawl'na 1.020 - 002~ O20A
Gemera| Eleckic EBOP wobhr diagram 1080 -002- 0134
General Eleckic wofor Datn Sked (EBoP) 11020 -002-0p6 €
Telecon dafa from wameplate o.[. EBoP veceived frowa

He f(eu pasge 35 Has calewlation.

)
Relay chaxts , pages 43 Hwaw)k 47‘,”\“ caleulation,
Letter , GE. P Patel + <. Zappile o,‘: SwWEe dated 2frg)ey,
Ioc , frowm J. Sternchos fo J. Kuudsen daled ofzs)es.
Caleulabion  Ec-123  gev. 2 &
SWeC ToMm dated Slio/8z atached |
ESKs ¢
5MAS0OL\ -9 GGMCOL-\0 bWwRO3I-\0
LABM 03 -4 GYWWo\ - b bwko4 - 10 &
oABMOY =73 bWuVROL=- b bR oS - 10
LARC O\ -\b bVWNTOo4-S 6VVROG- D |
bARCO2- 1\ CRVN OV - S 6GWwWRo1 - 9
LINSoy - & OGWRND22-5 LWVROD -9
b62NS0S -5 GWNO3 - S byvrog - 10
PGMCOL- \D GRVN Oy - LY\WTol\ - B
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\117 ELECTRICAL ec-4y N A &
OGWNTo2-9 OLWWWOD- G 6SWP31 -5
HRVTO3-9 6IASOV\-9 GswWTol-G
bwvTovd- % LIASOL~-9 GsWTo2-6
LWVT0S- % LIASOB-9 LTMBO1-10
LwvToL -9 HLLWS06-17 HIMBO2L-10
eRIWO0S - G 5SSO -1 GwWCSO1-10
bVWIW 06 - S LLWSIB-2 ewWesoz-9
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1217117 ELECTRICAL EC -4y N/ A
1 .
Y Conciusions

The loaHerY size  (2) 60

, 35 plate cells, as recomnmended

by Gowld luc. in proposal " Techwical Data by Seller”, Sechom

> of Purchase Specification Nmp2-Eozza | Addendum L | dated

3/2/78 ) 1S accep"'aHe .*

The 500 Ampere  Batery Charger ag supplied 23 Power
Conversion froducts 1w " Techuical Dot by Seller”, Section 3 of

furchase Specification NMp2-Eozua | Addeudum 2 dated
\gl7a | (s acceptable , )

¥ T ta baazde o @ 2VBR-UPsIA lendimgy o 65.52 KVA @180F -

meliod o 75 KVA @ 2VEE- UPs o Lm&u«,q/ 63 RVA @ A PE .
iF7% KVA pev EC-123 ) R, 2
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12177 FLECTIOCAT Ec-44y . N[k

5. Reasow for Reviciom

Fa. Qe\/fSl‘ov\ w. §

okauﬁes

Al ﬂSsumP{'ioms and input data are Lample{‘e , Pr'Ay {—u{'we

will be incovpovated by revising His calealation

s, Rewnision wo. &

source

Final Ewmergency Bearing 0] Pomp data veceived iw

\V2 ;G!Mem| Electvic (e,H'er, F“O‘-Bé o,}‘_ Hai's

calcwlabion i ivcorporated in Ec-loo ., Aso in depfh
veview of |03:'c. cl\amﬂed Sou({-olujear DC. loads .

5c, Revisipn v, 7

Revisiom

loads .

wo. 17 was doue P corvect EBoP aund §w4‘#ck5eqr

sd Revision no. 8

Se Revision

Revision wo. & was done 4o improve legibibity and
to correet inaccuracies amd hypoqraphical <rrors Hnowghout
e taloaskinm, The  inputs auol wmclisions "6

i callowda i m vemain mmy.i '

nO. ﬁ

\

Ao \oads . AVso, Ye breaker \%\P load Tor LoOP wits

Revsion no, 9 de;S done bo cavise 'Lts~(s—h~ll_A\o\ , Aol cnd é‘l
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CALCULATION IDENTIFICATION NUMBER

J.0. OR W.0. NO. OIVISION & GROUP CALCULATION NO.
\2\17) gLectRIZAL ec-44

OPTIONAL TASK CODE
NJA

pace 190 A

-0

. . . \ . .
UA‘.\' k\? SLG-A;J\O DAY- 83 \Ac.affo(a-TQ.c\.. T\/\\s séenalfo

(:.gre.s.u\.’(s Ao worst €D$S'|'\o\€, case .

Revised paqes = 1,3-9,10,16-18,20,21,23- 31,33,34

New f""ﬁ"-s :

Re?\ace.é praes

Redrann praes
5f REvIsIowN

8A ,\0A 60,0l

1 22,%%-40
AC YA
no. 10

REVISION NO. 10 WAS DoNE .
REV./ DATE 70 SOURCES D, MiIN .

APPLICABLE

PAGES REVISED! 7, 8,104

To ADD

-
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12117 ELECTRICAL Ec-ud N A
6 Loads Covnected +o +he Ballery
Loads Counected 4o He Batery ave shown ow Table | }
pages 16§17 . These loads were determined as follows .

q. Cl'fcu_l"l' Breaker: Operq-l-iovs
ISy , BKV manu-fad'uve,d b‘\/ Gomenad Elaekric Co, 3

CLOSE oPeERATION

I, Clrewit breakey C'ouh’dl Switch o close pesition,

2. Close velease coil (e Ampeves) s energi%ed,rdea gin%
clasimb sprivg . (Ofehiha spring 18 okarad simuH'aneausly)

3. closihg spring 13 Hien dxarﬂed (g Awperes) while

close civewit is interlocked open.

TP OPERATION

“1. Cirewit breaker counbol Swikch b +r|'p positiom or
Pral'edrive, relay owkact closes.
2; -Hu‘e cot] (6 A‘W\P&YCS) 15 we/paizad ,releasim‘) ofenimg

Sprin
(see NMP2-EoISF inshuction waunual, GE bullehiv GEK-4IQOZ®>

b. ooV Eledrically Operated breakers mmgfa;‘cweg 57', IJE:

CLOSE OPERATION,

[. civewit breaker control switch +o close position
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12177 ELECTR\CAL EC-4y N/[A
2. close release coil is eneralfeal , releasma c’asma Spring .
both close amd TRIP SP”.“SS are cl\arjed simu 1taneously
(_/0 Awpere,s).

TRIP

OPERATION

protective velay cowfact closes.

Spriwz ,
See EsSK -6w L30T (+yptcal)

I circwit breaker coubrol switeh brip position o

(2. dvip coil is energized (13 fmperes ) releasivg  opening

C. Ewmergency Beaving Lube Oil Powmp ( EeoP)

Where )

Ltz Rs Re Rg | R3 R2 M oL. (L_i
() AA—ans 5
‘ TC=)15sec | TC= 1sec

P Ly
T | T 1
ZA 1A
Rsg
AAYA
Rs= Series field resistance = 0,00070

Re= Comm u+a+|'n3 Ple resistance = 0.0036Q (Source v.)

R = Brush resrstance

Rsp= Shunt fiela( vesistauwce

1}

0.0098.0

40.0 S (Sowver L)

n
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121717 ELECLTRICAL -4y Nla
‘23 = 0,05 (L
R = 0,105 L2
Ro = Armahur Repistamee = 0.012¢ S (Source v.)
TC = T|:w¢ }o Close.)- 0‘7614 af start (Sau.roz. 4)

Ise= 2.25 Awperes (Soura.. E.)

The vabue of :zbﬁw coledared Dwia oo brash voltunt
’(MP a( 2 volds (Sou.rce."v.) sl armeline  comment oé wg
bomprss ( somrer é.); zv /205 A % 0.,0098 S, ‘
EBOP s-kw‘-ina cant can be 6ouud as follows .

ISTke,r = vouTds + ISF
Rs+Ret+Rp+Ra +R3+R,

Toreer = 1258V 505 . £93.59 Amperes
01817 S

wheve Vours 15 loa,Hzr‘J opom  Civewit VaH'ﬁW(}c.
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12117 ELELTRICAL . EC-4u A

d.

. Iqominu¥¢s =49 _ 14 +So0 4

UPs lhpu.‘l' Kw

2VhB -vpsia load 1$ 72,220 VA .J—raw Sourle X

load power fackr = 0.2
DlVLYSH"] L{H!{n"l‘;v\ {aa{'ﬂ = 0-4} ,‘Yam Sowvea 7/.

Efficiency when suPph'u( Zvj Ha lbaﬂlo; : 0,24 frm source m.

lhpu'l' KW - 72,800 X 0.2 X0.9 . 62.4
2, 44

bord o He above KW ﬁoao()vHM Loald cwmunt U4
cadeodoted ot variovs times oém /mt(wg a&a:jcawu
M’xg T8 &onsfel&ra)['l‘w\ {toat Hee &aﬁvvz) Vou'n,{‘\z \l.i' Wadi&w—a&)
&Maw;w/a

T otime = L2400 W _ sp4 hwaperes ;5 123,2V = Battery. Opom
123.€ V Civewid Volts

1120 minvkes = _¢2/420W _ ;g A—mpeves)' lo1v = Miniwtom Vo lts|
101V at load

Ti20 winvkes - Tonme = 618 -504 = (14 Awpered

590 Amperes ¥

2o

¢l

I4-Smu'mu+-c.s - _So4 + 590

547 Ampen.f >
2 - ‘

* ASSKMV\AM%" WMW choveaclruslica -
omnde  eonetomnt UPs Amul,) {,w Lage 0()“ wlowratinm,
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CALCULATION IDENTIFICATION NUMBER
J.0. OR W.0. NO. DIVISION & GROUP | CALCULATION NO. JOPTIONAL TASK CODE| PAGE L5
21717 ELECLTRICAL SC-uy N/A
aveh-upsic : toad 15 72,000 va {-mw source Ao

load powir fac{vv = 0,9 ),,Fam La‘jkfin? Spea;'w@«‘s{:
D«'vu&sfb Wtilizabion ﬁq&fw =09, IYm source V.
E.F.I:-i(,,'w“j M)LLM S“PP"J % e [baii.uy - 0,?4,6&’0%& Jjource n,

/
Mput kw - _To0coxed%2q _ 7.5
0.9¢

67 500 KW _ 545 Afm};eres
123.8 Vv

Totime

II’LD mivvtes= _L1500 kw = 668 Awperes
oy VvV

Ti20 minvkes - To+ime = 668 -595= 123 Awmperes

. *
40 123 + 545% 637 Awmperes
120

L90 mijvvtes

Tesminvtes = £31+545  _ 59, Awapeves x

2
Ilt‘z.o minvkes  wan caleawloati d  sbhove ey b

}&mee I4§ mivnutes M»Q I-qomiwukzs.

D. Miscellaweovs loads

Misehlaneovs loads aw Mfc-(-ue v Table 4
olown  with ¥t toads akady Aisansed in oty
Seckion | | |

# Adsuming Lintor disdhuanoye characterishics aud constand
wrs Load | fov care of taledation .







:.3133:338323‘5“:“833“”32””"’SGa:;;:;;:suoqoubu.»-
TABLE i . CONMECTED LDA DS (‘m\HnuU( m gl
Lo AD . . [AMPERES [
y [TRi1P coil | TiMERS  [AuX RELAYS [IND. LIGHTS p— 2}:1;0 ﬂ?::,b pﬂ? ?;T;‘JUAT{_ 5%
PESCRIPTION Touprtlimegyy |aumvr[aney,, |ousnr. puejpe, |ananr [aneg NRUSH|srare Kw |do
‘ 5
LVRA ~-UPS LA - - - - - - - - - - - - 75 G2.4
2VRA-UPSIC - -1 -{-1-1-1=-1-1-{-1-1=17] ¢1.5 [we
-
ATML- P5 S R N R O R R P EY N T - |eg
selo
2E4F- P3 - -] -1 --1-]1=-1-2] 15 t|-] - - I 8|5
R S|E
| % * ¥ % ¥ ¥ % o5
« INPS-swGoO| G - — - = | 287 |[006|4q.68| 1.6g | - - - - g
® % £ % % & b # ol =
2[wPS-swe003 & G - =* - - | 28%| 0.06| 49.08| .69 | - - - - ; zls
* —
Z|2MPs-sweo02 2*| 6% - - = = 6¥| 006|138 036 | — - | - - EE o
- O
©[2NPS-sW6004 5| - - - - | - - 471 0.06f024 | 02| — - Zls
_— - o 4
. =z
2NNS- sweo11,01 . g
: & . ¥* o
N n¥ e | -* =% - | - | ocepsalaa| - | -| - | - 3|8
3{ 013 014 015 S
a J ) %ﬁ
—‘
> LNNS-5W6016 , o1 % * € _ 3 _ >
o - - - - - - 6 | 0.06|0.3L [0.34 x
- (e}
<loig S
| m
% * % » * + + R 4 A 3
FeeDpeR BHREAKERS| 49 (B} 3 looe| 13 |o.o6| 43 |o.06 124 | 258 — - - - o
> ~—
¥
S CHANGED feN. 9 | @ &
3

0I5V

L33HS NOILVINIIVD
NOILVHOJYOO ONINIINIONI ¥31S83M B INOLS




an

- e



E A I IR I AR SRR - I B S A A S L I A I I TR
TABLE L .
' LOAD ' ' AMPERES |58
TRIP COIL | TIMERS |AUX RELAYS| IND.LIGHTS TERDY 'l":;“u“r 3%
x
PESCRIPTION QuanT [t oy [QuANT [Auefr, [QuANT [AHPfg Quanr |mef, INRUS H STATE HP | KW | KvA o 4;3
z
2BY5-SWG0OIA | - -1 -1 - -1 =171 loostfooe| - | -1 -1]- - 2
*—
2CEC-PNLIDL - - - - 10 0,03 10 0.0L | 0901 6.u —_ - - - m 2
*
2cec-pNum3y | - | = | = | - | 4 |oo3| g |oop |07s|m2d| = | - | - - |58
ro|o
X - >
2CEC-PNLT35 = = - - % |0e3) 7 JooL|akbjimiel - | —| - - |§§ 5
c
: % ele
Jleeec-Patauy - = =L = [ T |o0e2| 7 |oob |03 |n| - | —| - - |3
> “& o g
0| ZYUL-MDSI s - | - -1 - 1 |0,0L ] 200 7.0 [0S | — - - Zls
= TY[iN Doz
_'
2Yu(-MpS3 | |593| — - =1 L |ooL] 300| 7.0 |OIS | — - - 4'32 n
-] O
) 1 21 i | B =3|3
2Yuc-mDns5 o593 I | 006|300 7.0 | 018 Zl3
o =
LU 1=z
2yuc-Mmosto |y gy | =} = | = | = | 1 |oot|300] 20 |orc| — | - - — €
| @
-4 M
2BY5-PNLAIO| -} =1 - - - - =1 =1 - |a5* A_ - | - - al®
TE
28YS-PNLAOL | — | - | — | - | - -1 - - | = [38* - - | - - >§
x
28Ys-PNLAIOT | - | - | - - | .- - | - - - ﬂ_omﬁ_ - | - - a
o
m
% See g43es H1-4s for \oad AQ.\'QTM"""-“O/\;O/\\ 20N oY of £8AYA is con&éaﬂ.& n Y

\pa\\ ¢ (‘] A\A\Q

Xk See b\$‘3uM? Y- PN

(T‘—\( baweuse A\ o Voads will “ack be ener
, paae 6 of as clanladion.

LA RN VAAQ\ s(hzéu\e,s, paags 33 -40 of e calcelation.

S\i\(& stmuwlidac oun S\-j,

N

_LT 39vd

90105V

133HS NOILVYINDIVO
NOILVHOdYOD ONI¥IINIONT ¥ILSE3IM B 3NOLS






L- Y- TV I T Y S ™ S N

10

STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

== CALCULATION IDENTIFICATION NUMBER
J.0. OR W.0. NO. DIVISION & GROUP CALCULATION NO. |OPTIONAL TASk Co0E| pace I8
12177 ELECTRICAL Ec-44 NIA
Nores For TaBLE 1
1. The +rippinf) Load occure withinv 0,237 seconds |
Ty—.‘ ™" loa.'f 15 2M.66 Awopexos wiayLimyivg l
PP 9(len‘é)af(n*é\«-(iqu.ﬂ‘r(\(,‘.oz) / &
Z. -”\6 iwmcliwt metey durash  is 14 (684{-.0 +3a,a)
Awpen: ) S)‘ar#wg’ at 0.75 SQCouds)' s ass‘«wd 4
will Lot fov P ewhive STminute of He &by cicle o
be tonservahve,
3, Used Yotal oE. 180 ,'we_l'cal-,'ko lfﬂLh for all §w&f‘f'&i\.w ;
18O %0.06% 10, Aw?wts. This valus ffw; 24 Ampuns
6# PGee nditahin Lljk)".r wmf. C74 relmll)a.na 024
amputs \‘or L\ Sw\\'d« m).\camm \q\« S 24w q
.98 Gmpirey Thig lloqol)oé 13.49 Amr.um wteo
s '2.0&0& Hor  calendation
4. See oty wm, amoQ n. 4" UPS  Soureen J fd.a( g
06 Hor  codewlabim,

v
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A $010.68

| STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

CALCULATION IDENTIFICATION NUMBER

J.0.0R W.0.NO. DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE PAGEl_q
1213717 ELELTRICAL Ee-UY N/A

7.

Determination  of  Hhe PaMery Duby Cycle

Pdcje 20 depicks Hua &a/du? loods ’cousiat'wogl

Hu {ﬁ_mc. H’Ab:j owur  ond Koo durabion. Cotnin
Londs such as  &Yul- M psi , e ) Aone

bun obm?{nab.a(’ ar Rawoom LoadS siuce  Huy

Was  appear oy it Losing o dtiy eele,

i’ag& 2] dbpl'd's HL suwma 06 &dﬂ'bba Loadn % his
(:-wiooe . The bR Lad b oalie hown | becasun
e Dm‘v CﬂIIL‘Dl’WM i comshuckd 'fw a .s"inj[.z ,éw%

Caltourh o eeliby o idenfical - battenss aue wed

Page 22 depick Hu Billiy Dy Cycle Diagrana.

The following wwstitates Hu bonis fov selechim o)) Stk Tiad" ok
Yavabiow' v 2E6E-P3. P FSIR jage 9.5-14a o eleodeiec wobv
duvm fuel booster puwmp 15 @& sfamwg pump. Hweven He pump stats,
A primes maine dpivew pump | ivkon Hhe stout J’l',aMwQ 0 given
fro Bt tagine bo shant. The punmp slops oftic o el sigmol 13 givea fproes
He WK\'M. But e fuidl boostec pump will alyo shack 4‘ fuel pressuns on M
masn dsodu downshoam o{ U wgine dviuen pump falls T 25psi ,
Baned on Ha odove it will 4o arsumed Hak Ho pamp shads of t=o
ok mbaues B runm &N o wivly,







s*roée L WEBSTER ENGINEERING CORPORATION

CAL.C.ULATION SHEET 4.0./9.0./CALCULATION NO,

REVISION PAARL
ROTLUE ; 1z / gc-44 20
PREPARER /DATE ACVIEWEIR /CHECKER /DATE INDEPEMOENT REVIEWER/DATL
SUBJECT/ TITLE QA CATISORY/CODE CLASS
WORA SEEZTS
TorR
STORAGE BATTERIES - LEAD-ACID
A. Length of duty cycle 20 minutes )
‘ (1
S. Loads Start raration
Amp  Min Min
Breaker Tripving (2) ‘
ALL SWITCHGEAR AND PGCC PALS 214.46 o | A
continuous Céntrél‘
INDIC. LIGHTS FOf 2CEC-PNLT32,734,735, 744&} 1348 ) 120 , &
4WYD ¢ 138KV, dekV & 12SY0C SWHRS . -
EZmergency Lighting i
2ved - UPSIC 545-591- 631 ¢ Qo v
Inverters )
2veb-VPsSI A 504- 5471-590 © 120, -
618 -
- Motor Starting Inrush (3)
EpoP ( 2TML - P5) 684 o | v
—2EGE - P3 (DICPEL GENER: FOR, PUMP} 30 o -
Notor Kunning
EBop (2TML—P5) L2025 | b4
2EGE -P3 (N ESEYL GENER FyEL POMPY 25 | us -
Other Loads
MISCELLANEOUS LoADS ON 2 BYS-PNLAlDI, b} o) 1207 &
102, 107 —
WpoM LpAD ¢ - 2739735744 20 4
ZAVYOM LGAD < oL o2, 21 2 T
Breaker Closing, etc. _ (4)
13.3%¥ £ ek swel (1 PER  SWGR) 28 L
(RANDOM LoaD) , d
(1) "Start" means time from start of cycle to load apnvplication.







Ny
'§ BATTERY LoAD! TABULATION
a.
RY TiMe PERIOD
w
§ .
X
=z 2
E Z O - I min. | 279.66twq8t 545504 + 684 + 30 + 6] 2N.64 \0A 32
o § o Just AFTEN ; :
& 215 i 1298+ 545 + 5ol + 207.25+ 1.5 + (] 344,73 672.36
(] 4 . s
o W o . .
¢ X § : 45min 1348+ 591+ 547+ 207.26+ 1.5 + 61 1433.713 116.96
@ oI : >
w al= JusT ArTER A
u g 3 Ei’ 4 i 13498+ 541 + S4UT+ W5 ¢ 67 . 1224. 48 b13.24 A
O |- =1 i B :
2< |&|5W| 90 min 13.98 + (31+590+ 1.5 + 61 . 315,45 | 65774
o
w = z|© J .
5 g 2 ; ;’; x:m 1398+ 590t 1.5+ (] 61848 339.24
w < <la
o |3 ;
> 3 gs 120 wmin, 392 + 618+ T:5+ 61 . TJob.4% 353.24
w <« -
3 Ml =
P S
> w RavboM LoaAD = Bo+20+ 28 = 7% A wn peres
o
Y5 Ravbdom Load = 78 . 34 Aunpire.
S .
z
o
.
=
x C
s ®
3 =
2
<4
_Nnvnor~omo-~nv0whom

20

21
22
23
24
28
26
27
28
29
30
31
32
33
34
33
36
37
38
39
40

a)
42
a3
44
a5
46







STONE & WEBSTER ENGINEERING CORPORATION

CALCULATION SHEET

A 5010.65

MU_A_ _ — 1069 BATTERY DUTY CYcLe TIAGRAM
- ] |
w 1000 -
2 r
a
o 9oo }
3 RANDOM LoAD oF 39.0 Avps
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m 8001 WORST SECTION , ( 2AND2M Loay
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STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

s CALCULATION IDENTIFICATION NUMBER
J.0. OR W.0. NO. DIVISION & GROUP CALCULATION NO. {OPTIONAL TASK CODE PAGEE
1217 ELECTRICAT Fe-44 N/A
g, Exp‘am&“oh aﬁ Ba'H’er\{ Siél'nq ]‘:WM (Page 28 , Hhis Calwla'h'm)
Complying with TEEE-U85 dud EC-110.0.1.1-0 Pape 3
(1) Period 15 a particular seqmeut o{, the load profile.
For exawple | o to | minute is period no. L since ik
Is the Ffrsf: period s}aréiug from zero (or He left side ) .
The term seckion s the number of periods ynder consideration ,
Settion 3 indicates 3 periods are being considered.
@ Load Caunperu)) AL for example | s the load for
| per'wd 1, (7.\\8.64/2 or 1059  Awmperes in His cqse). &
(3) Change in load (wwpere§>, is the ohane from one

&

®)

(6A)

period to the next.

Dwration o]C period Cmiwu(:es> ML, s e tume for a
particular peried m minutes,

Time o end of Sech'on(mimdes),T, is the Hme from

Teo b the bme o the end of the sechion under

tonsidervation.,

Py = Awmperes  per posiﬁve plaf'e_

Seehon L Rr K obtaived @3 év{vs{ Wﬂé o Gould
Copacity Toble | poge 41, 4 minuk m{iua B 178 volbs
por el colvmn amd {-:'udfho He vearest value equa! t |
or geater fham AL, (See @) above ).
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A 5010.88

STCNE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

CALCULATION IDENTIFICATION NUMBER

17177

J.0. OR W.0. NQ. DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE PAGE_iﬂ_

SLELTRI CAL EL-4 U /A

This value 16 theu divided @c{. Plates /ceu-i for  Ha
ZaHenj 392 MC\{'&&.MO He 1 wivake m%mo ysed ;b@oue,/

quotiont beina Rr, Fo triomple hipe Nex-1050 has a
L minate vating 06 1204 Awmpiss | H ‘%pe has 15 plates

P L ; ( 15 -1 )W T 5 wod/1 = 172 Awmpuu oy
I our e } Ai 1059 Awperes ; W‘ 1059 /172 () =

6AG PP ov Paslhve plates frﬂ secon 4, W should 4o
noted Hat Hare i always e wiore mﬁafire plate Har
pos itive plajres .

Section 2 BT 13 obtained dfrecHy from the battery

Manufackurer’s  disdharae characteristic {fov the Fype o[ cell
whose size His calelabion is aﬁcoupfiua b verify. In
our case the Gould chavaclevishic curve 18 Te-1070uR frv

NCx -2550 | shown o pane 42§ thir calealotin . fov example

Sechion 2 pw'oa( Al Skiowx a value o7L 1059 Ampeien,
T) [see (4) above] = ML +M2 =45 minutis . Refr
TC-1070118  where the ¥g Howr line iubersects He 176

: 4mo,2 vo&fage eurve,, A VUL'HCQZ ﬁine d«ﬁ:PPéJ from this

point will intersect the Base line o Ampers per positive
plate line at 965 Amperes/pp, , “This 1§ the dischane
vate (for 34 howrs fo 175 Vobks per.celd fival woltage,
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STONE & WEBSTER ENGINEERING CORPORATION

CALCULATION SHEET

CALCULATION IDENTIFICATION NUMBER

J.0. OR W.0. NO.
121777

DIVISION & GROUP CALCULATION NO.
ELECTRICAL cec-4yd

OPTIONAL TASK CODE
N/ A

pace 25

(7) Reqw'repf Section $Size

1059 A’MpUM X 1.

86.5 hw‘pbwa/?,p

(3) = (6A) = Number of
positive plates ; wusiug the numbiss  abwe we have

Tt 12.24 AP

This vepresents e nqou'rec( wuwber of posifive plates for fhe
ﬁllowfhg period, (

1059
[N

DC Awmpere

0

old

Twme, Mivufes

Tfmc_, M"wu%es o

45

45

“30Chupryyx L OP.

3 |
R
.E-k“
P

Superimposed | H profile losks as follows  with wo rawdow load .

N7 777777 7 77777777 177777

/

AN

A\

C«mh‘nuiua with Seetm 2 He second Pert‘w{t} é,q“i'\oﬁﬁz'3654@‘
hupeves . The time T is 4Y4 minutes Re{errinj o Te -
1070118 yields 87.0 fmperts /R, P, § Huws
~4.20 Amptrty  for a fichitious  peripd shown below,

>

‘.

87-6A/ﬁp_

A

“Tiwme , Minutes

4s
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STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

A 5010.65
CALCULATION IDENTIFICATION NUMBER
J.0.OR W.0.NO. DIVISION & GROUP | CALCULATION NO. |OPTIONAL TASK CODE| PAGE &%
121777 ELECTRICAL Ec-4y RSA :
TLL d«l'ﬂ;eremu value (, 4:20) L; so«.éi'mu‘e;{ {Yow\
Hu pasfw("'*’e vadue Cl'l.’l"l), ?I'W'MD He nuwber o& &
posl'h‘ve Flahs nc]uiru( g Hoi, o g.04 p.p.

Sinee  eack subsequent - section in Hu duby oele

1§ not ﬂ)/vcai% Huam Ho previovs Seekion | He ondy

additimal  tmsidiakion 15 He Random ’i?LL}Pme

Loa\x /wlu‘ol« as~we‘uh'aueaf eavlier 1 39 A-mpevéJ;mp(
o wot beew iwcluded 1u fa d,ufg oata&

——

-
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A 5010.65

STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

CALCULATION IDENTIFICATION NUMBER

J.0. OR W.0. NO.
12199

DIVISION & GROUP CALCULATION NO. {OPTIONAL TASK CODE pAssﬂ
ELECTLICATL FCc-4y N/A

R = Randow pw'ao? | minutes

AR= Raudon load | twptres applied af fe ek of Hiz
Seefion frow which tHhe lowf}est number, 06 positive
plaley wan obtained..

MR= Duafim of Lomdowm period

T = Time & d oé Romdow  Seshm

To obtmin Er (6r) dr He &vuwfma,;

Take He wamber o{: positive plates vaqw‘rd frow

Seetion 2 above , as yrw:‘msl—? cafedateld. Bor ouv

wae 8.04 pp. . Gv b Godd Capacihy Table A

pase 4l ol w H L miuatfe mHma_{-o L5 vodts

pr el Column ) 6!'»10( Ha value wrréfpoua/iu? fo a fype,

with HL same ov ?veoi'u, number of posifive plates, Foy

oun, waae do s He uest gveater - whole. number. Select

NCK=1350 with s winuk vabing of 1444 Awpeus.

fiv vex-3B0 Ry = 1494 hmperrs /4 pp = 106 A /PP,

Dl‘vn'a’fua AR ,&«3 Rr : 39 Amfuux_l'g’%%-p;:w.ﬂ P P

4—w e ramdom Load.

The nuwmber of positive plates from Section 2

8.o4pp amd 0.23 pip. fraw‘ omdom Loo.d are élk

inserted n'w’%;ppraprl'ak jpeas  on pang 28 Fre |

-,f-f»\a’ verification Sf%im% :
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22 L e s LY el Yl e AO RN 0F AT AR 0 ve N s o -
Lowest Expected Miniounm Cell Cell _
Electrolytp: Teap: 0S°F Cell Voltage |ISVPC  Manufacturer Gould Type NCX-1550 /ﬁ -
- (1) (2) (3) (4) (5) (6) (7) _°
Capacity at Required Section Size oS
T Min. Rate @ 77 P [(3) 2+ (6A) = Positive Plates | - ¢
Change in |Duration Time to End (6a) Amps/Pos (RT) 3o
Load Load |of Period of Section or (3) x (6B) = Rated Amp Hours z
Period |(Amperes) |(Amperes) | (Minutes) (Minutes) (6B) K Pactor (Ke) [Pos Values Neg Values o
Section 1 - First Period 1%;319 is greater than Al, go to Section 2.
1 JAl= \opg ~0= 1059 |Ml= | T=M1= | | 112 6.1 fodedd Mo
Sec 1 Total 616 e § =
Section 2 - Firat Two Periods Only - If A3 is greater than A2, go to Section 3. ~ o
1_ |A1=1059  |A1-O+ 1059 |M1+ | =M= 45 86.5 12.24 & 1a
2 2= A4 |A2-A1=-365|M2= Rl | TM2= 7 270 =4.20 (b
Sec Sub_Total V2. —4.20 o3
2 . Total 8.04 L as
Section 3 ~ Firat Three Periods - If A, is greater than A3, go to Section 4
1 = 0= M= TMIHM24M3=
2 |A2= A2-A1= M2= T=M24M3 e
3 3= A3-A2= M3= =M= : "1 &
Sec Sub Total. N E
3 Total hbaded >
Section 4 - Firast Four Periods Only - If A5 is greater than A4, go to Secticn 5 'gg
1l Wl= Al-0= Mi= T=M1+...M4i= z
2 2= A2-A)1= M2= ToM2M341M4= z
3 |A3= A3-a2= 3= TGN~ °
4 = A4-A3= M4~ T=Mi= i o
Sec Sub Total 3
4 Total kel Y
Section 5 - First Five Periods Only - 1f A6 is greater than A5, go to Section 6 -
1= A1-0= M= T+, . M5= 3t
2 |A2= 2-Al=___ IM2= Mo+, . M5= > >
3 3= A3-A2= M3= T=M3MAM5= x
4 = Al-A3= Mix T=MAMG= o
5 _IA5= AS-A4= M5= IM5= =
Sec Sub Total
5 Total bkl
Random jpment Load Only (if needed)
R_JAR= 39 JAR-0=39 [MB= | |T=MB= | l A7 0,23 ] bk

) 7 39vd

$90I05 Y

133HS NOILVINOTVO
NOILVYOJYOD ONI¥33NIONI ¥31S83M B 3NOLS






® @ N e~

STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

A 5010.85
CALCULATION IDENTIFICATION NUMBER
J.0. OR W.0. NO. "DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE PAGE 2'7
121777 ELECTRICAL EC-44y A

Maxizua Section 8ise __2.09  Plus Random Section Sise _0.23  Rquale 8,27
Uncorrected 8ise _ 3127 . Uncorrected 8ise __3%. 27 Til.ll'u.i:outun
Correction ! 0%  ®imes Design Margin _ 1.0 Times Aging Tactor _1.25
lqun..ls [l.16_. Vhen the coll size is greater thana ltmdu'd‘ oell size,
the next larger ooln is required.

Required Cell 8ise: (A) __!Z __ Positive Plates ov 25 ool plates

(acceptable, -@edcaacentablse)
bocell Botheuin hone ern purchared for PMPZ

Oy codN wwlfn .U)cl'S{'.S )1'0\ He rrdin 06 (15'50/13.00)
v 41bb7s |

per cellj this correspond
.7 ‘b am Nex ~1800
() _l8o0 Anpere Eours
Therefors cell __ NCX-1800 is  accepfrblc
Cre Vo, the Hotal load. . Siwce (2) Ncx=2550

s
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STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

A 5010.68
CALCULATION IDENTIFICATION NUMBER
J.0. OR W.0. NO. DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE PAGE__g__o_
12199 ELECTRICAL g¢ -du N /A
9 . VoH'a.qQ Praff’e de-f-erwwa.{—im
To delermine Ha VaH-a3€ ot o@«'HW@WI’ Fwmes ‘i"’w‘“?

Ho duty cqele M Wark  Sheed frr Load - Aeid Lattinie,
‘-/(IW {’wﬁ& Caledabion (s fiw—aw%j Hui's appeory
Mmoo pa sk 3 og Han Ww ;o Golwans (2) ¢ (3)@
mém&ou&hhm&@aﬁ%o@u% Cpcle -
Colpman (4 ov A—o(jv'fsﬁo( o ptata 13 Letermine L @}
muﬁﬁp%im e Aupue Lol m o colssun G) &9 Ha
femptraluac  corechio Fac/fvr) ot omd /)-:) HA fryins

‘%csz/ 1.25 . Colummus (5) amd () ant L,Fueoq m

. Wavk SM, H’So%,. Columns (B) amd @) wat
oo vilanss whin Hhe fiwe spam s Lomgy (30 minvtes
v Lo‘v\/y,g)) When Ha Hwme Spam 13 Shovt | say 14
minute | Magimum valuwer ot wid ,  Colwwmn (7)
Oaermss, thadt A‘MPW “Hrwn  gF He end ajLaua sfep
/s L%ua‘ + He é&&iv\hiv\j 46 He wext 5%&,0,

Data ow  Cobuwmn (8) is obtnined ,6-mm God d %{q?L
¥ TC-1070/(8B ) 1»9 (?.,O"HM? H wppropn'wte. Gl
at Mo inkussation 0é He bives ﬂ%v\w( e"}
doko. o lumns (5) amd (7).

Column (3) 15 oQ{,I'M(»( m e wovk. Slaek. Based on
Collumn (1) Ho Voldage prog‘?l’:& (s ploHu( 0 shown o pagg 32.
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WORK SHEETS FOR STORAGE BATTERIES

LEAD - ACID - VOLTAGE PROFILE CALCULATIONS

Calculated by

Date

Checked by

Date

bycle

Ec-d4y fasge 51
J.0. No. 12127
Client NMPC
Station oM P2
Battery No. 28YS- ART 1A
Spec No. NMP2 -~ En33A
Spec Dated

BaTTERY TYPE :ucx—2550(2 QOITS 10D PAQM..LEL)

Length of Duty minutes Ho. Positive Plates per cell |7
Nominal Battery Voltage v Ho. of cells G0
Amp Hours per positive plate vs Amps per positive plate data source
(1) (2) 3) 4) (5) (6) (7) (8) 9)
Adjusted (4) (2) x (5) . Battery
Amps ¥ Pos. Plates 60 Voltage
Time _ Amps per Cumulative Volts per (8) x number
in Ampere Positive Amp Hours A_H. Cell of cells in
Step Min. Rate Plate Per Pos. Discharge (5) at (7) Series
1 [ \ ’ 'y A | "\IO b | Beginning o .80 * W2.80
059 W20 84.11 ‘ End \yo * 1.875  * 112 .68
: N A A | ‘Beginning Lo * .92 *| . 115.50
2 43 614 127 2511 2150 | na d040 *|  1.880 * 12,80
l . ) vooo ' | oo ! |Zestmntns 040 | ls12 ¢ 112,52
3 150 1021 0.0 20 End w40 * 970 112.20
A I\ 4
A I\ Beginning 41.90 1.890 113.4p
4 45 %6 251 20.50 2188 1998 | 1925 * 109.50
= r
A I\ A A | Beginning 7913 I, 900 | 14,00
s 30 246 i 1148 BN e 1352 ° 1.480 112.80
Beginning
6 End
Beginning
¥ RAnpbm Load |SvpERIMPOSED PN THE
7 WOoRSIT SECTION, End -
bouniue] cnmced 1N een. 4 & Beginning
n End







A 501

0.85

STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

CALCULATION IDENTIFICATION NUMBER

J.0. OR W.0. NO.

DIVISION & GROUP | CALCULATION NO. |OPTIONAL TASK CODE| PAGE 32

12177 ELECTRICAL Ec-44 W[A REORAWAY
"*0¥ .~ Fuoar Norace
|
| V. %4
1ot
— 1NCREASE
115,61\ IN YO LTAGE
Hel burun =
CHRRGING
l f‘f' 14.60V
A
)1
3 w28y | 245 n2.gv
— 123N -
Bl 2t 12,20V
N
-
‘§ R
L
Q
>l 11p
T
g 04,5V
S| 199
o)
[0
8 2 BYS - BAT | A
o1 VOLTAGE PROFILE
106
105
0 20 4o 60 80 100 120 i

TimE (MINUTES)

A
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STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

A 5010.48 ]
CALCULATION IDENTIFICATION NUMBER
J.0. OR W.0. NO. DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE PAGE 33

12179 ELecTRicAL EC-4Y N/ A

ia. Balery Charger Calculafion

Calculate the minimum charger rating:

A = AH x C FA vhere Ar = Required minimum charger rating
r T1 c in amperes

AH = Total ampere hours discharged from
the battery during its specified
duty cycle

Constant to allow for ampere hour
efficiency. Use 1.10

Ac = Continuous battery load while
charging, amperes

: Tl Required maximum time for recharging

lw this  case AH u}wa 61734 Avpirr bhowrs X 2-) pve 3Y4LY
Paptid-fouvs . 1734 Awpere hoss 5 obtained from Coutd
e # Te-ioron® | frr 4 2 bow distharge ele as follous
bor a a‘fscl«avoe‘u/ole. 06 2 hours  omd 175 volts [z JL
H disdhamae charactenistios agw& Nex-2552  yields

02 Amptrt howo paa pip. ;5 Sivw 4 NCX-2ES0 has 17 pop.
Ho .&‘sd«@z@g ament will 6L 1% 102 = 1734 Awpeveshour
Frr addibimal jwfvmation m Hi deteminadion 06 A
S Sowre 5 attoclad, .

TL s Jaken as 24 dows A accordamee with Source 4-
At = 12.99 + 61 = 8048 AmpLirs

Av '73*;:“" ¥ 8049 = 940 Awmpere A\

Assums & 300 Ampeve wav?w 15 /raw‘aeup m«é
e Hoo honging  Hod .
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STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

A 5010.65

CALCULATION IDENTIFICATION NUMBER

J.0. OR W.0. NO.
1177

DIVISION & GROUP
ELECTRICAL

CALCULATION NO.

Ec-4¢

OPTIONAL TASK CODE

M A,

—Tl =

1939 x fef XA 2

300 - 80,98

Sl'v\ca O b5oo

)
T |!'ML,

Ampere &a#wa

= |7.42 ’ewu.rs

A\

W " acAw,QLa'

@b'mg Sv}}op[ﬁiuﬁ (Ola fower  Comversion Products ,./‘M.

Tsoo S A73dxl X 9.1 hours
500 - 80.9%

Since @ 9.1 WW

24 houri .

changging  Lime (Too) will be shovker, This
87}00) e be aledali A an follows:

A

‘A sp0 Ampere Ba:btup W 1$ Saﬁ'sfacfrg

time i lors M A\
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GENERAL @ ELECTRICL 56‘44 PaGE 36

APPARATUS AND ENGINEDRING 3ERVICES EZ-‘{"
GENERAL ELECTIIC COMPANY ® MASCHELLMAL OFFICE COMPLEX, 1000 FIRST AVENUE

30 AD 23 -7" VU 7[
oy 06258% WM | ’5‘9 s
o (215) 962-6105
'NIAGARA MOHANK POWER CORPORATION cc: R. A, Plant/StW
NINE MILE POINT MUCLEAR STATION, UMIT #2 R. M. Bozarth/SeNW
STEAM TURBINE GENERATOR EQUIPMENT W. F, Morrison/Nine Mile
. TURBIRE NO. 170x632 T. E. Lenpges/Niagara Mohar
REQUISITION 306-31261
Subject: DC Motor Parameters . Nig SEPO¢ 884 Enu
August 28, 1984 0y “UG3119
gmf&zreg;::r Engineering Corp N SEp " a
P. 0. Box 5200 04 £ ]
Cherry Hi11, New Jersey 08034 : :
Centlemen: >

This is in reply to the request for information for the DC-EBOP (Mode}
0500192'080&801) that you asked for in your letter of Aprﬂ 19, 1984.

1) Max. stall time @ 00X rated current 1s 10 seconds.

2) Acceleration time of the DC motor at varying voltage is not
available. Acceleration of the DC motor is dependent upon many
variables (starter operation, voltage, currents, ol temps,
mo’ AN

3) #Motor efficiency is:

Full Load - 88.5%
‘n l-ﬂ.d - 87.2’
4lod - 8.1

4) Mam resistance was previously given - 0126 chms @ °¢.
S) The brush voltage drop is 2 volts nominal.
6). The sotors rotor has a \«2 of 15.6 1ft2,

7) The mutaﬁngsﬁold nsiatmu was also mviously
supplied - . .

1f you have any questions, don‘t hesitate to give me a cnl.
Yery truly yours,

(’,,,.L v ?4.9

PRADIP V. PATEL

;aae soam AARE YALPIAM PUATNCTH
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BR CKTS — -eHF-BRKR; FUSED SW- MTG:-Ft,SURF -NEMA TYPE \2_ FDR SIZEZ=

XFMR MK NO—______EOPT NO KVA
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ToP
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"750. BOT
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CAPACITIES—800 AH. TO 25350 AH.
@ 8 HOUR RATE TO 1.75 V.P.C. AVERAGE

SPECIFICATIONS
Contalner—Styrene-Actylonitrile Plastic,
Cover—Acryl.-Buta.-8tyr. Terpolym. Piastic.
Separsiors—Microporous Matsrial.
Retainers—Fibergiass Mats.

Posty—See Below.®

Leve!l Lines—High and Low=—All Jar Facss.
Slectrolyte—Height Above Pisiss—=2-3/4",
Bectrolyts Withdrawa! Tube-—Each Cail,
Sediment Space—1-1/18~.

Specific Gravity—1.215 @ T7°F. (25°C..
inter-Call Conneclors—Lgad Piated Copper.

i Ammpere Mowr Capecilies Rety Overasft Dimensions
. ® 1.78 V.P.C. Avernge* * & inshes Wot R Ade. | geet
@ * Yo .78 158 . (-7 %
L. (VP et Deor
e Coll | SMe. | S0or. | S, | Sir.| Avg. | Mg L . [} Wyt | wet. | Cad
NCX-800 [ 400 $40 ) 200 Nng | w38 T-3/8 w172 { /8 | a7 199 { 60
T NCX472 s | en ] &2 300 o8 | o %3/8 36372 | Bt/8 | T8 1 | &0
NCX-TS0 11 .790 s s s 0 | ¥T3 *3/8 4172 | 2»1/8 | 198 ) 07 s
T | nCx-840 19 540 7% s 22 ™0 { 1500 %3/8 16378 [ D/8 | 198 | 208 8
HNEX.800 3. § %0 330 702 .| 480 | 104s. | 1985 * 8 13/2 | 2218 | 113 223 3.1
T'| Ncx.1008 2008 3 738 480 42 | 1780 X 143/2 | /8 | V6 2¢ [¥X)
NCXA1060 ) e e $28 | 1304 | 2290 3/8 “w1/2 | /8 | I 243 3
NEX-1300 1x0 | 1080 38 a0 | 1300 .| 2388 23/8 14172 | B1/8 | M9 IR EY)
TINCX.1344 | J7 | 1348 | 1178 994 00 | 1240 | D0 <10 13/2 | /2 | 28 ) ¥}
MCX1290 ( 191 1388 [ 1m5 | e T8 | t484. | 2940 »1/4 14/ | 32 | 2 294 X
NCE1S00 ] 2% | 190w (1330 |10 | 0 | w0 | 30w /4 14-t/2 | I™V/2 1 301 313 | 80
NCX.1880 | 23 | 1840 .| w88 | 1297 3 |12 | w0 | w378 Wwi/2 | v | 38 % | 0
Tincxte0 ] 28 { a0 { tav0 | 1230 70 | 15230 | 0 |} 1%.3/3 19/2 | 23/2 | 332 330 1 43
NCX.1800 | 26 | 1800 .| 1620 | 1404 900 | 1532-] T8 | 1%3/8 W12 | 12 | W4 %2 718
TINCXas48 ) 23 | 148 | 187 | 1383 525 | 108V | w0 | v | Wet/2 | 2m-t72 { 387 418 1128
NCX1980 | 27 4§ 1880 | 788 | 1AM s79 | 2020 | 333 | 1%378 14-1/2 | ¥v/2 | 300 M |13
TinCxoi18] 29 ( 3016 | 1788 | 1478 900 | 1788 | 3400 | 148/18 | 34172 | IMV/2 | 4YS 433 1121 |
NCX-N100) 29 | 2100 | 1980 | 1638. {1080 (| 2240 [ €290 | w8718 | t41/2 | 2172 | 448 @4 1S |
TINCX-N84] 27 | 238 | 1910 | 1589 $78 | 1824 | 3860 | V48716 | 14/2 | Toet/2 | 433 | 451 (TS5
NCX-2250f 31 | 22330 [ 2025 | 1738 [ 1123 | 26400 | 4548 | 149718 | 14.0/2 | 22172 | 482 40 1109
NCX.2400 | 33 | 2400 {2160 [ 1872 {1200 {-2%60 [ «0eS | 14-0/16 | 141/2 | 32172 ; 47 497 1103 ¢
NCX.2880f 38 | 2550 [ 2295 1 1980 [ 1278 | 2720 | $170 [ 140716 | 16272 | 2172 | 408 314 1 0.7

'M“,mmwmmamu“"mm

. Premas n USA






- F DISCHARGE CHAMETIASTICS
/ OF GOWLD TVFES: =
o0 MCXE MAX- 12 HCX & NAZ-9000 |
- bl XAt N & WA
. gm \‘ /q‘ .{__ MCX & MAX-1384 m;m-
VY 4 K1 WITH PULLY OMARGTD SPECRC |
g“ < SRAVITY OF 12% @ TI°F. (I°CJ
” N\ TEST WO, TEN?
% 1w \Q ‘ L
k P ¥
gm 4 B “*
N/ N |1
o 4 P ey W
80 = <=
fo e ol
p ' 5: Sﬁ-&"'—’l—
0 : v g . l ;
Fa— = © ™ ) 0 W 10 10
AMPERES PER POSITIVE TC-1008008
veid Ing., lnductriel Satiery Otvision
0 Canot Souievers Wesl, Langhorne, P 19047 E:}
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FANCEREUREE S SIS g Ee -t
*. PRI . .............. , PA’GE 43
LT [ZBYS-SWG0 B +o 2CEC-PRL]37 (P&4,P8i0,P815, Peoz] |
Dwe Mo ° oy State WAD| TRansien Loap AMPS Size AmPs

. |esk-8sPRO7 | (1) 14-HGA . 0.0% 0.05

T ) Light _ 025 | | . 225 .06
...-:.jt.:..;. . e N 8L-ueca 550 - . 550

W\

. lEsk-8epr08 | () T4-HEA . 0.03 0.03

ST SR (M Light. . 028 238 | o6
N I .. 0 B) b3-vHeaA ).017 !

‘ - _ o (N 20-HAA 0.022

Ese-9Yucos | (1) Ju-wea | ' 0.0% 0.03
1M L:‘%k{- Hly 025" .06 )
L M W -yea 0,480 =

ESK- 85PX05 ?; 75 “;ff 0. o.;»_ 0.03
..... N, .. 0.2 o35 . of
. o A () BL-weA| 5350

‘lEse-SNNSI3| 1), Tf_'"ff S ' M} 0.03 -
_ . igh 25 - S8~ ol |
Ny Lig 0 8 - uer g,.s_b 0,58 o

ESK-SNNS1D (ug 14-;-5;/. : ' 0,32_' L 003
. . | . . . 0 ' 0.5 .00
‘ e (D Bb-kea | &S50

. [Est-BSPRIO E')) 'zlc-; ﬁ/& .. 0.9 i 003
. .o . J i . - 0 i O .
P D w-wa| S0 ¥ o

ESK~BSPR 1| Z:% I - HEA . 0.03 0,03
. L1 U) Light 0.25 i p25 o

, :6. () 63~ H6A 0027

: () 50- HAA 0.027

. i'.qesx,—aYu'.cqs gz? ﬁtl'-ﬂ'ﬁf . o.oslg-
I R R SO 2) . ltﬁ ) } 0.
cadod o9 D9y - HAA

R Pl AR R, i(m)%q-:i:} AL
. ..' | .:.. . L, ‘ LI" '

B SRR Vv 0.486.

S
N

a
S Lo .o ToTRL SIZE AMPS ;2.70 !







< . oy ] . EC - 44
ol : A A .. 2. face 4Lt
. . ZBYS SWMDIA 4o ZCEC PN734 (7eos, P83, P8ed, P81l )
’ © | Dve No * isaly SraTe Lowo|RanstenT Loao AMP SIZE AUPS
. _|ESt-BNNSOS .Oi. T4-HGA | 00 .. oaj
. s e e (’, Li k"' 1 . v 215, ..
SV PR o 9 (3) BL-HEA | 14.50.. . /z..w"‘
T Esk-gsPRIz | 0) Tu-Wea | o035, | 003
i DT (" Light ' 415 #1504
; : . . () 8- Hea 55 .
D .- ) 67 -
Esk-8Yucod "[l%' "tf'-‘r\*fA . . 0.03 0.03
_ O { 0.25 0, :
o L 50) a- m.n?. o 025 oc
. () ﬂq HFA .
. ESK-5NPSOS . ?% '7{’{'-&;»* S %g_ 2«05
. L o) L .o . v
o . 4 | (1) 8b-HeA 5% . ¢
© 7 leskesnpsie | () W-HGA ()' o 8,05 0.0%
. AR oo, H . J ﬂq
~ . . (1) AGA
. S D (1) 62-4sA
.. . |Esk-sNPSIO. | () 62-Tw : o
e e ame . e 3= e . $@> 27’HFA
- lesk-snns2d | () w-Hea | | . . 0.03 0.03
C L L) Ligkd 025 2285 Loc
N t @) 2Tv : -
ESL-8NNSOT | () Ty-HeA , 0.03. 8.03
L (0 Ligh+ ais V) o4
Clg e (®)." 8b-HEA 1650 —
. _-I-fﬁk-BSPRl'L ) :14'-%,\ 2.03 . 0.0%
L L O, Ligkt L 2.25. . 0.5 oL
RS DR R (). 8b-HEA 55 (| . /—‘-J/
(( L lesk-gvuend |V Mewea 10T | 003 | 003
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QEYS-SW@OOIA 4o 2CEC-PNL735 (Psos, P812,PB03,P12)
DWG Mo. [sTeapy STATE Loao] TRAMSIENT Laso [ AP SIZE AMPS
ESK-8NNSOG| (1) 'T74-HGA 0.0%. .07
ﬁ) Light . 0.25 - 0.25 (&~
‘ .. @) 8e-Hea | 16.50. .| 1650
lesk-85PROS | () 74-HeA , ' ' 0.03
. ' L"Q“\*' . 025 0¢
. n o, -
(1) 86-HeA 5.5 -
ESk-8Yucod | (). T4-HeA | 00> 1 0.3
.| 0 Light 0.25 | 025 .06
. 20‘ qu- HAA 0368 : —
. (@) 9%-Hka- i :
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STONE & WERSTER ENGINKERING CORPORATION - CHERRY HiLL oPERAT E(-HU, PrcE 48
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INTEROFFICE MEMORANDUM W3R 12177-Ec_34-4

& .20

SUBJECT TOPICAL INTORMATION REPORT FOR _  DATE May 10, 1982
TRANSFORMER AND BUS LOADING AND ’ .
ASSIGXMENTS K FROM TLOtt:JR

TO All Zlectrical Engineers and cc JCGabriel
Squad Leaders KRKhanna

DFSabatini '

The attached information will be issued as Topical Information

Report by our Boston office before long.

In the lnan:inc: 1 an sending this to you for your information.

This document will be used as a guide and not as a rigid standard.

<i;?25%f;:£:Z?z

Attachment
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GENERAL
This design criteria {s presented as a guide for both allowable dus loadings
and assignmants of loads to various plant loads. This criteria is meant as
a guide to engineers for a standard Stone & Webster design. Finalization of
this criteris is dapendent on several factors. Among these are: client
preferences and 2pproval, aconomic studies and the cozplement of equipment to
be povered. Whether at s later date assignment or loading criteria should be
altered depend on such things as how far the plant design is completed,
possible additional loads in the future, costs of adding newv equipmant,
vedesign of sills, tray systems, duct lines, and status of purchase orders
and equipment production. However, the guidelines set forth in the following
design criteria are a useful tool in designing an adequate and flcxiblc
distribution systen. .

-kpato and future positions should be provided on all buses if possible.

The number of each should be worked out with the client at an early stage.
Floor sills should be extended to allow additional equipment to be added
if necessary.

Por most power plant work, the voltage of the msdium voltage and low voltage
buses is established early in the design of the plant. The number of medium
voltage buses is dependent on several variables including requiraments of

the large machanical systeas, client preference, philosophy of plant operation
and equipment economics, and in the case of nuclear plants - regulatory .
requiresents.

The initial step is to ascertain vhat the elactrical loads are and their power
raquirements. Then the maximum simultaneously running loads must be calculated
for each bus and transformer contemplated. The engineer should use the mosor
and electric load list as wvell as logic descriptions, systen descriptions, and
consultation with the lead power angineer during this stage of design to
ascertain the maximum coincident loading of each dus.

TRANSFORMERS

Power transformers should be conservatively sized to allov for future load
growth. Station, sarvice transformers will generally be about 10 percent of
total generator output for nuclear plants.

Por fossil plants approximately 7 percent of generator output is used for
station service. If a scrubber is required, another 3 percent will be used
to pover the scrubber auxi{liaries.

As loads are defined £ﬁrthcr. the transformers sizes can be finalized allowing
for worat case loading and providins at least 15 percent margin for future
growth.

T8¢ criteria on sizing smaller transformers, see the information in low voltage
load assignments below.
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MEDTUM VOLTAGE BUSES

Generally in plants vhers both 15 kV class and S kV class buses are selected,
sotors above 2500 HP are assigned to the 15 kV class buses. Motors above
250 HP, up to 2500 HP, are assigned to the 5 kV class buses.

In plants vhere 7.5 kV class buses are utilized as the highest distribution
voltage, motors above 4000 HP would be assigned this bus with motors 250 HP
to 4000 HP being assigned to the 5 kV class buses.

Tbkl‘ HP break points are only guidelines and economic studies should continue
to be done for loads which are in question.

METAL CLAD SWITCHGEAR

‘Matal clad switchgear shoulé not have a coincident loading above 60 to 70

percent of the main bus rating during the early stages of the project to allow
for further load growth as the project progresses. If during the latter stage
of tha project the loads grow, it is best to keep the maximm switchgear bus
loading to about 90 percent of the full load rating of tha main breakar and
bus under the worst operating condition.

To determine maximum running loads on metal clad switchgear early in the
project, the electrical engineer should consult with the lead power engineer-
to determine maximum coincident loading on each bus. Be sure to consider -

pumps out for maintenance, transformer failures and bus failures and the subsequent

effect on the remaining buses in the analysis.

In the early stages nameplate horsepover should be used for the large motors.
This builds in a little extra conservatism for possidble incresases in brake
horsepower (BHP) requirements later. In the latter stages of the project,
known BHP at runout conditions should be used.

LOW VOLTAGE BUSES

On low voltage distridbution systens, sevaral types of equipment are utilized

to feed motor and other type loads. Load center sscondary unit substations

are used to fesd loads directly, as vell as providing a power source to MCC's
and panelboards (if a separate panelboard system is used). Loads from 60 to

230 HP or 60-250 XVA are generally fed directly from a load center power circuit
breaker. If loads in this size range require frequent starting and stopping,
raversing control, or two speed control, consider the use of locally mounted
starters equipped with nonautomatic breakers.

Loads from I XP to 50 HP or 1 to 50 KVA can be assigned to MCC's (some projects
have electsd to use ssparate 600 volt class panelboards in lieu of MCC feeder
circuit breakers for non-motor loads. S&W's standard design, however, calls for
thess breakers to be mounted on the MCC). Motor operated valves of any size
should be assigned to an MCC. When assigning low voltage loads, care should be
taken to assure that suxiliaries to large motors (i.e., lube oil pumps) are on
MCC's fad by the same power train as the pump motor itself. . .

Saall loads lass than 1 HP or 1 KVA should bes assigned to 120 volt panelboards.

(If automatic control is required, local starters or contactors should be utilized).
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LOAD CENTERS

Since the low voltage loads change dramatically during the life of the project,
it i3 good to have ample capacity in the load centers (LC's) early in the
project's 1ife. In the esrly stage of & project, it is usually a& good practice

" to add connected, continuously running loads and multiplying by .80 for diversity

and .90 for utilizati{on (brake HP vs. nameplate HP) to arrive at an estimated
load for directly connected loads; for MCC load estimates see the paragraph below.
At later stages of the project, maximum running loads should not be greater than
80 percent of the self cooled transformer rating. Also, note that on double
ended load centers, the total coincident LC load should not be greater than the

" highest rating of a single transformer so that one transformer can be out-of-

service without forcing load shedding to occur. Transformers are usually not
larger than 1000 KVA with a standard 5.75 percent impedance, because above this

. 8ize etther the gpilablc short circuit current can become too high for the L ¢
feeder breakers aed MCC's unlaess a higher impedance transformer is purchased.

This inturn can cause voltage profile problems.

Motor control centers are placed for convenience in an ares close to motor loads.
This keeps cable distances short for voltags considerations and usually seans

that the total load on a given MCC can be kept fairly well below the standard 600
axp bus. In the early stages of a project, the loads should be held to about

300 aaps maximum (400-500 anps on industrisl projects). Whenaver possible, lcada
of a common systea should be grouped on the same MCC to try to assure system

power continuity. Spares and spaces should be grouped to allow for future starters
of varying sizes and types. The decision as to whather to allow loads on a MCC
above the 300 amp target, or crsate another MCC, is a matter of judgement and should
be discussed with the Lead Blectrical Engineer. The standard S&W design

calls for panslboards to be fed from the local MCC. Since these loads must also
be added to the MCC load, some guidelines are listed below for panel loads.

The following is a list of typical assumptions for bus loading on MCC's,
panelboards, and load centars.

1. Motor operated valves (MOV's) and motor operated doors can be ignored when
reflecting MCC loads to the load center. For a particular MCC loading, use
20 percent of the total horsepower per MCC that are MOV's or doors.

2. Intermittent loads such as cranes, small compressors, sump pumps, elevators,
motor space heaters, svitchgear space heatars, etc., can be ignored when
reflacted to the load canter unlass the load is on for longer than one hour
at a time. (Soms judgsment is raquired hare and the Lead Electrical Engineer
shall provide guidance for each application. On MCC's, add 20 percent of the
total of these to the MCC load).

3. Lighting.loads should ba added on a watts per square foot basis initially
until actusl loads are kmowvn. The lighting specialist can provide estimates
based on the type of lighting selected. Add one half amp per duplex receptacle.

4. Since other panelboard loads are unknown until much later, add the distribution
transformer KVA until loads are better defined. Keep the number of these
transformers reasonable. Consult the equipment specialist for past experience
in this area.
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S, Work with the building service engineers for an estimate of divezaivy
for various areas of the plant if electric unit heaters are used as voll

as air conditioning.
6. Ignore welding and vacuum cleaner receptacles.

7. Add continuous loads on the MCC bus and multiply dby .80 for diversity -
and .90 for utilization in the early stages. Later as the motor and load:
1list information is complete, use all of the continuous coincident loads

.. and multiply by .90 for utilization.

These guidelines should be discussed in detail with the Lead Electrical Engineer,
and vhere appropriate, with the client to ensure project agresament before the
equipment i{s purchased if possible.

LOADS CONNECTABLE TO DIESEL GENERAIORS

Diesel generators are often used as emergency power sources. In nuclear plants
they usually supply the 4160 volt standby buses. In fossil plants, they may
feed either 4160 volt or low voltage buses. In nuclear plants, loads other than
Class IE safety related loads are often either fed from Class IE buses wvith an
sutomatic LOCA trip or are assigned to buses which are manually connectable to
the diesel bus.

In fossil plants, loads that are important to an orderly shutdown or personnel
safety are assigned to buses which can be fed by a diesel generator.

In general, the list below suggests possible candidates for assignment to buses
vhich can be fed from a diesel generator.

-1, Emergency lighting

2., Security systeuns

3. UPS systems/instrumentation buses

4. Battery chargars

5. 1Instrument air compressors

6. Fire protection systenms

7. Scrubber agitators

8. Turning gears

9. Boiler controls

10. Loads which allow for orderly shutdown of the plant or prevent subsequent
damage. . ‘
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Many factors are involved in assignments of loads to UPS ouses vs. standard
-~ dnstrument and control buses. The assignment of many of the loads to UPS buses
should de dons in conjunction with the Controls engineers. Items such as the
acceptability of power interruption, voltage variations, etc., make a joint effort
here very isportant.

The sbove load assignment guidelines are a good starting point. When followed,
they have been found to usually offer an economical and effective design. However,
sany factors can influence and change these general rules, such as client
preference, or late changes in horsepower which would have changed the type
equipzent feeding the load, dut due to transformer size limitations, etc.,
an exception may have to be made and the load remain on the existing bus.
_Also, discretion needs to be used with certain type loads, i.e., it might
be prefarrable to have a 2 XW motor space heater ratad at 120 volts and fed
from a panelboard if 480 volt heaters are not available as standard.
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NOTED  JUN 241985 Low

GENERAL @B ELECTRIC

o} -
APPARATUS AND ENGINEERING SERVICES OPERATION

* GENERALELECTRIC COMPANY @ ONE UNIVERSITY OFFICE PARK, 29 SAWYER ROAD @ WALTHAM, MASSACHUSETTS (2254 0(417)647-7200

. E (-t
June 19, 1985 Prse 57
Copy to: ’Z_
NIAGARA MOHAWK POWER CORPORATION
Nine Mile Point Nuclear Station, Unit #2 JM Knudsen S&H
J.0. 12177 = Purchase Order No. 2 J_ sternchos S&W

Steam Turbine Generator Equipment
Turbine No. 170X632 .
Requisition 306-31261

Mr. A. K. Gwal

Stone & Webster Engineering Corporation
P.0. Box 5200

Cherry Hi1l, New Jersey 08034

Dear Sir:

As requested by Mr. J. M. Knudsen, I am forewarding our current station battery
recommendaions for the emergency bearing ofl pump (DCM E11.601B) and the emergency
seal oil pump (278A6692). d .

You will note that time 1is addressed in the case of the EBOP but not for the ESOP.
This {s because the time requirements for a successful coast-down are well known,
but the events which must precede a safe ESOP shutdown are more difficult to time
and are as follows:

1. The machine gas should be vented from operating pressure down to 2-5 PSIG. This
can and should be done during coastdown.

2. The purging of hydrogen with carbon dioxide cannot commence until the shaft {is
at or near standstill because the rotor fans will mix the gases and produce
erratic readings on the purge analyzer at the sample connection.

3. It will be necessary to admit agproximate]y 7400 CU. FT. of COp to achieve 2
safe gas mixture (<53 Hy in COz). It {s reasonable to assume that this can
be done in 60 minutes with a 6 bottle manifold and 4 bottle changes made
expedi tiously. We do not know the limftations of a bulk COp Supply and
C0, discharge tends to be self limiting depending on piping configuration
because of the formation of solid carbon dioxide (dry ice) at points where
rapid expansions take place. There {s considerable discussion of the
ramifications of handling carbon dioxide in the turbig%4§5pq§itor5tnstruction
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book, volume II, tab 29, GEK-45944.

4. The final and perhaps most difficult variable {s operations priorities
at the time of the event.

In summary, a 2 hour run time for the ESOP is probably appropriate, but all
of the foregoing must be considered.

Yours very truly,

T. J. Grady Project Application Engineer‘
NEW ENGLAND DISTRICT

Attachment
TJG:s1b:305.1
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