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12111 BLELTRICAC Z¢-45 N/ A &
(Mwﬂlve 50 Secouds Iess> )
See G.E, Co. dra,w-'ijs , SWEC wuwbere liolo-opz -0970

l.oz’o-ooz-—orzﬁ) 1.0§0- 002 - 015D & 1.08p -002-016D For

slavtey Wivl'm& ond vesistor values .

d. s lagut K/

VBB -UOLID -~ 70,100 VA load (See Somnew '

page ¢ K. wlw,'?’a,hm) Load fowin fathw z0.90 crn
L\'War‘} SPeMaJ‘US{'. 5 bﬁz‘o'wo«j vé UPS wmit 13 g7,
Whin  Souher té&a:&wa (_pvt Sovncr n.))' Dive»,u'iaj. sk
Whlizatiom factw = 04 (oo Tom dolid Moy 1o ) 1952

panC 48 vé Ha CMJL%IIM).

mput Kw - 19100x0.34%x9%% _ £7.40
0.84

I-o Time = 61,600 w oz 54 A UL\.U\,L 123.2V .3 -4,
122,39 Vv

«Vooiiua opm h Ll vaX;?o,-éL.

Illommurgs = b1,600W ~ 669 A
" oty
J—‘)ommdrg; z r_;.qé,*_(bbq-b'%) 90 . 633 A

|v0
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Tys e =(54é+633)"/7_ ~ 592 A
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Notes For Tase L

(. -ﬂ\e ‘}Yl',:piuo Loak oceurs witwew 0,23 seconds |
T‘rl'ppiw) [oad 15 214l Amptrn , MAKIMvna | ‘38x 3 eieacats e,

A ch, (mundiale  mptvr wvwsh i SES Ampang (379{-:4{;—30)
ywol, i asumed T lw/?"i;ur ML éwd‘i in ,u)lw"u‘\ b
Uras2rvaTive, |

3 .'v“é‘{' botad ;7% 189 im‘u'm%ima J&'g,lds {.'w adl swir'c&ﬁ_wt,' 12oX0:05 2127
hraperss This vaduc s 1,89 rmpran for PSCL rziags amdl sl
Q/VWQ- 024 A’W]PZA,(A {-m‘ &73\ Va)_*Q?‘Z SW‘{'LL Mg‘(\,lca}zna 2{3/;03/-61%&)4
1293 A"M‘MM. TL\M 2«00&0‘2 a!‘. 12.95 EM?W " prri 7 A 22
]6 Nw CO\QC(/J.I)-,{"UM .

4, S ;Omm/) n omA, '6”” UPS  Sowrcs,

5 The ool honparin ,fw ABVS- LT Aoen nmot  inclusla
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Ui Lol dotr wot  jucluole AEGF#PY | sinc i umbed
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D&*'ermfuq-i,'ou al ]"{/L baﬁl/!/\!j ({«u/{‘% Cﬂcﬂl’

Pol'}l. 22 deprets Ha @od:i‘wa loads eomsidered , e fiune Ao
octay amie Mt durabion. Covkann Loads sucde 2 Hu («igk
volkye switd bowt b piuu'wmixo{’ 2 eodime Lood
siuce M mayy appeac Oy bime during i duty ol
g 25 dopich Yo swn o Dabta losds Ly s puios.
The h hid Lad o also o, breaur $o Daly tyele
Didwyraun g Crus bwelzd for a singly, @aﬂiua Mﬂu:’yk l?’d
cealiby B0 idinbiad bollues ot waed..

fage 24 dupics He balliwy Duly Cyole Dinmsgtomn,

Tt %[Iom'm) conshi butee Mu - bow's {'/Y selechirn 2
goadl "o&wa}iw;' /?w kain Lo Loads
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- o SIUMNE & TWEOD ICMN CIVIINGLE NN wAur W Mm b s
CAL.CULAT‘ON SHEET 3.0./%.0. /CALCULATION NO. . REVYISIAN raQeL
A%01081 12177 / EC-"’L‘S _5- Lé
PREPARER /DATY ’(Vll'!l/culct(l /04T IROTPENOENT REVIEWER/OATE
SUBJECT/ TITLE ' QA CATthI_L/_COO! CLASS
NEA
WORA SEEZRS '
TOR
STORAGE BATTEZRIES « LEAD-ACID
A. Length of duty cycle 120 minutes
- (1)
5. Loads Start turation
. Amp Min Min
Breaker Tripvoing ‘ (2)
ALL SWGR ANMD PGcC TAMNELS 27446 O |
Continuous Control
WDICATING  LIGHTS 12.93 o 120
Zmergency Lighting , $46 =592 ]
VB8 - UPSID 638 o qo \
Inverters ay -0
ZYVEH=-11c338 1o ~115 o 120
-, . Motor Starting Inrush (3) :
EMERGENLY SEAL 0IL Pump (26M0- pL) 310 o !
TURB. GLAMND STAL ComMPR (2ZCS~-C1 ) 14§ o )
DIESEL GEN SUEL PUMP  (Z2EGF - P4 ) 30 [) |
Notor Running
Emgoevcy SEAL oIl Purd (26mp-P1) i l €9
TURD . LLAND SEAL COMPR C 22CS-C 1) T8 i TN
DIESEL HEN FUEL PuMP (2ZEGF -PL) i 7.5 | . {13
Other Loads |
28Y5.PNLBIOL 102, 107 6o 0. 120~ ;
LAVOIA LOED : ZYUL—-MDEL 20 A
LLEr - PHLGRL, 73T LU e |
Breaker Closing, e‘cc. . 1 4)
,3 IR )’A)C’li v-— 1Y [ AL L’f‘"}) 25 __l
(1) "Start" means time from start of cycle to load apvlication,
Por other notes, see next Ddage. :

Cwas pagz 7]
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CALCULATION IDENTIFICATION NUMBER
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21179 ELECTRICAL EC-44 N/ A &

touplging with 1EEE-485 aud Ec-110.0.1.1-0 , page 3

(l) Period 15 a ?ar{—icular .Sé.jmen'if o{- He load FYO]C:'IQ.

Fov &(a,wpfe , 0 Lo 1 minlh s oerlod Vo, j_) Sivee I
5 the first period Sfamwa from  zevo (on Ha boft xua)

TL\Q Térm S&Cflou l! Hie numbeyr ag pawod& M;u/ Lvnst -

() load Cmferu) ) Al v Mmp@.e.} o e Load L fufa({'
i.(!asz.se/z. % 766 wnperes in Hu, Lo )

(3) Change in load  (aumperes) , 18 the e from me peris A
bo Ha wixt,

(&) Duratimm o{ pua'acf (winwtes) ML, 1S e Tone jre o
owl'm(la» fe,u'oé? m wminaly .

G Time Bt emd og Sechiom (miuw‘&i,) T, 1S Ha Pz ;r>~,»\
T=0 tv the fiwe afthe wd of He sechion under
Cousideraponm, |

(_GA) Rt = Awptrer posifive plare

|

5-?.& Lon

* N fl . . ’ . —— : v,
Rr 18 pbtnine g —&3 !rx'rsf A'.b:f"_,W/'G o Gauia

.« L | — .
Lavoeisy Tagil | poat 45 4 minute mr"l*nz?,
¢

1YLy Vo&s e u,& VO&UVW‘ :mi %motwb Ht necw/;r ‘//L,‘&g_
Qqu,ai. to or M(,JZL Y(w‘vw Al ( See (= ’, d;wo’/

’
g

Lo

8, E><P|m4a.§'|'ow OF Baﬂ'er\/ sia—im\ -fww\ (?ag\c 30 | s Laﬁao&izw\

] [ . . N - . . . :
devation. Sectipn 3 mdicaas 3 dericds are 'Bl.lhj Considzres.
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ELECTRICAL EC-as NYZN 5
T iy value s H«M« Lwdea() é«g Plafes /ce,H ’Lyy Hol

!mHzrg) W& maf'dmuy Hoo 4 minude V&{ma! u sed 0:00!/2-
Yol quotisut bony Rr. Fwr Suampll {«?‘cz, NCX=T50 has
a 1 wmiwuke ral-n"na 05 880 AMPw/J. This }Bye hay 1 plotes
an @l (=01 cawadr S5 820/ =176 hmpvas fpip.
M omn AL A4 = 766 Ampeny M.uwf-we 706 /176 -

(Rp) = 435 p.p, o posikive plates fovr Sechm L. I+ should
b woted Hat Hwowe s Wa,yfs one wove 443:(1'-1"% plate

positive plates

Seckion 2 2r 13 ohinived ijdbg. from He batery
momufa chaver's ctlsc&ovra:(c Chavacteristics ;.fv Ha 7'?,;;4 aé ezl
whose size Hw caledsnhon 1 q#&,u?kua L vin‘{l\cj, [2 sur
tanr B Gould davaderiskic cweve 2§ Te-lolon3d  fv
NCX= 2550, shown ou pane H6 of Ho caleadafion . S eamaple,
Seefim 2, period A4 shows a value aé. 766 Ampirts .
T, Dsee (4) ohove] = ML+ M2Z = U5 minudes f&:{lu, o
Te-1070np whae He 34 down Line iwitersects Yoo 175
/fln'mofi volbage  cumwve. A vakicd Line drapped ’f’YﬂW‘ Horn
poinf will jntevieet Ha Bose {ne or Fapars poc !ooﬂf‘iv{
plate Line ok 86:5 Ampasn]pp . This 1§ e aﬂ‘sc@wtt‘;?.
Todt éw s howr b 135 volks [eeld {vim& voUw}a,
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(7) Ruiuin,a? Seckion Size 1 (3) +(6A) = Nuwber of
posihve plmJ-u 5 wsfng Hl wuwbevs above we lwwe,}
766 Fmpty « dp.p = + 3.86 .p.
D0.5 Awputs fpip. J
Thrg vepresewts Hu na)win,{ vum ber ’5 positive vlaie:
TI:/Y K {:vHow(wA fwioo{.
760]
5
T
=
=
o Tiwme, Minutes - 4&
7
C«Oh)"\'wm'uo wi Ph Seehon 2 Ho Sude? Pe/u'app z;s
574 =764 = -292 A’MP'/LM. Tt Hwme T v ud w i AVEE §
Rafurina to TC-16701B \/fo.ld‘s 6.7 AWFWA/PF) Huwn
=292 % | P-p- = 337 Awpitls b Hu gichnoos
ok /prp ’
peciod shown bejow.
. ’ﬁh[” M;uw'—és - -
0 i 45
-297 -
3
3
<
3
Suprimpnsd ) ot profile looks ap follows with o randow load
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12177 ELEcTRICAL Ec-ad N/A @
766
Sl e
Q
}3:
0 Tree , Miwufes > 45

The a(a‘fferwu_ valur (3.37) 15 cubbtvacted /fm\« Hee
pocrtive value ﬁ-I'VI'VW) B vumbon dé positive olates rafui'feJ’:
Hos 1 5.49 pp-

Sectin 3 Rr i dblaiued u a stwidac ,':,u,é,;m wu'nj e

approprias Q«sw i from Gould dusnmcteristic wave

T¢-107011 8 {M 90 M('wq'f*bsl 89 minutes and 4 mivures,

Stwee. 2ach sechim dguésaqluw% DAt Hae 02»/-'1:3 v'-;c,b. o vet

f‘rfeal'ic o fe pviows SaM,!’lrn) Wou,&a«. Mﬁ(mw.a;/w Lopai AL =

whin 15 e Randowm 2quipmed Load ) which a4 waenhadl

Loalizn, 15 7 Pmperey Idwwg Liow it bavm ududid in

Bz Rodow posiod | winidiy

A= 2 amd om ,rouq O paLy Mpwﬁ ot Hu sud pg Y seiho
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sbiine L.

MR= Duratim b Y P yw'ox.
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J.0. OR W.0. NO. DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE|  PacE 22
ELReTRICAL EC-43 N /A &

T = T“M'L— b w& oé Rcbmeaua S%m

Take L wambie 9{) posihive plate, vaiu,}vuf frowm  sechon 3
on privivvsly wdewlsled, Fov oun caree 816 p.po Go to
Gowld. Capocd by Teble on page 45 amd- in Ha pae minele
wating % 175 volls g el Coluumn | find fe vallug,

Lovve/spml,iua b q hafe wite He Same ov 34%174 YT 5V

f{ poSiHVL (.’cﬂ.&a, v owr cane G0 13 e uweyxt agwah—,(_

wlth. numb Ly, §o&g/f" MNCX -1350 with me Al rcu‘w.o),
o

o() 494 fh“PMM

- For NCX-1350 K7t =149y AMP%/?F.P. = bl A/p.p.

(viAin ! : » 1P P - "
The nawdbin of posikiVe  plalty requived for cacd Seetron
omd  Hu Landov Lood  sue iu;q,w w Ha appropriali
spacss im paac 30 /d'/Y 6«"4«»( vevi ficatron si;—iu?,,
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590105 Y

H3EWNN NOILVYII4ILN3GL NOILYIANDIVD

rel T:Vd Syl

Lowest Expected R Minimum Cell Cell 7- “CO
Electrolyte Temp: 6% F Coll Voltage \15 V(..  Manufacturer <=’V Type NCX- 255 e
(1) (2) (3) (4) (5) — (6) (7) 0 °
Capacity at Required Section Size 3 9
T Min. Rate @ 77 P |(3) 4+ (6A) = Positive Plates | ¢
Change in |Duration Time to End (6A) Amps/Pos (Rf) o
Load Load |of Period|  of Section or (3) x (6B) = Rated Amp Hours z
Period |(Amperes) |(Amperes) | (Minutes){ (Minutes) (6B) K Factor (Kr) {Pos Values Neg Values e
Section 1 - Pirst Period Only - If A2 is greater than Al, go to Section 2.
1 JAl= 766 [A1-0=766 {Ml= 1 ]T-'—'Hl= 4 1 16 4.35 kil =]
Sec 1 Total L m=
Section 2 - First Two Periods Only —-1f A3 is greater than A2, go to Section 3. n 5
1 _Jil= 766 [A1-0+ 766 [M1t 1 |ToMiiMe= 45 8¢5 R.5C Sa
2_|A2= 41] [A2-Al=-797|M2= &4 |T-M2= 44 86.7 2.37 D o
Sec Sub Total 3.80 2.37 n 2
2 . Total 5.49 L 2s
Saction 3 ~ First Three Parviods - If A4 is greater than 43, go to Section 4
1l Al=T7406 A-0=766 1M1= 4 T-M1iM24M3= 90 ©0.5 126t
2  JA2= 414 A2-A1=-292[M2= 44 T=M2iM3 g9 60.7 4.1 9
3 JA3=50] A3-A2= 727 [M3= Y45 | T=M3= 45 86.5 .31 mg
Sec Sub Total 12.97 48] n g
3 Total 2. 1(p it i\ >
Section 4 - First Four Periods Only — If A5 is greater than A4, go to Section 5 u:%',
1l Al= 766 A1-0= 7606 (M= T=M1+.,.Mi\= =
2 |A2= 4774 (A2-A1=-292|M2= T=M2iM34M.= 6'!
3 JA3= So| JA3-A2= 27 |M3= T=M3iM4= :
L Wi= 126 [AL-A3=-3]5[Mi= T=M/= Po)
P Sec Sub Total 2
4 Total fadaded o
Section 5 - First Five Periods Only - If A6 is greater than A5, go to Soction Cz
1A= A1-0= M= T=Mit...M5= >4
2 |A2= A2-Al= M2= T=M2+...M5= 74
‘ 3 |A3= A3-A2= M3= T=M3+M4M5= =
L |A4= A-A3=  |WE T=MAH5= S
5 |aA5= A5-AL= M5= T=M5= "
Sec Sub Total
5 Total fodabel o
Random Equipment Load Only (if needed) E
R JAR= Z¢» |AR-0=36 IMR= 4 | T=MR= 41 i | & 0.22. | % % m
} »
| s
o [@ . .

133HS NOILVINOIVD
NOILVHOJYOD ONIHIINIONI HILSEIM B INOLS







W o N s N~

STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

A 5010.88
CALCULATION IDENTIFICATION NUMBER
J.0. OR W.0. NO. DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE PAGEiI__
121177 ELCGCTRICAL gC-45 v/ A =

Maximum Section Size _8+10  Plus Random Secticn Size _ 0122~  Rquals J.32
Uncorrected Size « Uncorrected Sise _ %-3% Tinaa‘l"cn_i:oraturo
Correction 1108  Times Design Margin _ 1.0  Times Aging Factor _1.25 .
&quaia (1,31 + Y¥Yhen the ¢ell size is greater tham a standard csll size,
the next larger cell is required. |

Required Cell Size: (A) Z___ Positive Plates
or

(3) _!399  impere Hours

Thersfors csll NCX - | €00 i
for half capacity. .
(acceptabls, wet-sacenptaile)
/ £50 3'”'3
Stace Ha é(;j;{u,? JUXOD(AA.-/? !/j/.,SlSé.S Jo v -2 caas

‘ _;\__l"“./\ <~..L
da wmPy Zpo\mﬁ ooy 4177, exuss ey

100 le)
j o0 '

—— e cmw e -







STUNE & WEBSIEK BRVINCEXING CURPFURATIVIY

CALCULATION SHEET

A 5010,65
CALCULATION IDENTIFICATION NUMBER
J.0. OR W.0. NO. DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE| PAGE =
12177 EvEcTrICAG Bc-as3 /A &
a, - Voldage PM\Cf{C determivalion
To determive He vol}aga ot oUHM times M% 'H?u-o?.JE)
&6&& Ho Work  Shued 1}«\/ Lca,oﬁ- 1461.() z&a,mtu/a \/'J.u’fkt_’;( ?r,]f.;&
v

(adalonam o Mu’}. ol Hwn agpLos mm page 33 aA Houy
ealulofim,  Coluwmns (D £ (2) ant boud m Aetoc from Fin
(uﬂlﬁua ;Q,uta L‘Agc?;, Column ()~ Adjustd Aupun 1
dokiamined ?a'} mwi/{ipf/at{m?) e Ampuc LAl ra coxumm C3)
ﬁ«é Mo hwpugling evrestio fathy 109 g0 b«a Ha
fri fowkry | 128, Lolumns (5) k. (8) o olefiued om
e work  sheet iksedl.  Coluwmus (9 and (¥) anz ovmrasz
vty whiw L Bl Spaa 1S é"’“@ (30 minul, Wimt‘;(yw% Lokt
AL Tt pom h s}lmﬂ:, sxg 1 mihufo} AN MO Vahatn
wnd . Colmmn (1) mrsumes Hut  Hapid-thun ot Ha
gk of mestep 15 equial do Ha Ee?ihniua ,96 Ha wext skp.
Data o coluwmn () 1 AT ,!{/é‘:'qw Gould, -/wayl;s. Tz- 107043
d ,‘

L olui;mu( ﬁ? datec ow wolawus (5) and (7).

Lol (8) » M-fu%(r M Ha wrk shuek. Bared m coliom
() W volhoge profile % ‘)ﬂoh‘ef 6r shown o jage 3.

ba piofh'ma Mo cnproprialh vl o M (uftrsestion 95 Ao
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WORK SHEETS FOR STORAGE BATTERIES J.0. No. 12177

LEAD - ACID - VOLTAGE PROFILE CALCULATIONS Client NmMpP C
Station NMP %=
Calculated by Battery No. 2RYS - BATIB
Date Spec No. NMpr- EOZZA
Checked by Spec Dated
Date
Length of Duty Cycle i20 minutes No. Positive Plates per cell 17
Nominal Battery Voltage 125 v No. of cells 60
Aump Hours per positive plate vs Amps per positive plate data source FALE 45", Govtd Te—loT2t 1D
/
(1) (2) (3) - (4) (5) (6) (7) (8) 9)
(4)
Adjusted (2) x (5) - Battery
Amps # Pos. Plates 60 Voltage
Time Amps per Cumulative Volts per (8) x number
in Ampere Positive Amp Hours A.M. Cell of cells in
Step Min. Plate Plate Per Pos. Discharge (5) at (7) Series
1 Beginning 0
! 766 ]O 0.372 |.01
34 60.32 End J.0)° 1917 115.02
Beginning . ()] |-‘15‘i 1. 5”‘
’ uy 474 640 37.65 2761 | Ena 22.62 .95 L1610
.. : Beginning  78.67 1431 115.86
3 iy 50| 616 2.76 29.10 | gaa 57.7% 1,890 L340
: ' Beginning 57.78 1,880 113.16
4 | 550 742 43.70 0,73 | Ena 58.51 1,535 [13.10
Beginning E)'? .5\ |n”l'T/ | 4. b
5 30 26 . 170 10,00 5,00 | End 6351 [-q10 118.20
Beginning -
6 End
Beginning
7 End *
Beginning
n End |
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32
33
34
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36
37
38
39
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42
43
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46

A 5010.65

STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

CALCULATION IDENTIFICATION NUMBER

J.0. OR W.0. NO.
12177

OIVISION & GROUP

CALCULATION NO.

ELECTRICAL gC-4u4s

OPTIONAL TASK CODE
N/A

“1fo A
[

123
17
121 -
/20 <
rq

119 1

)

ny

N

He 9 -

,,q -

13

Hr

BATTERY VoLTAGE (VoLls

169 1
10 =
107" 1
106 +

V05 =

ng.o1

138.61

T T 820

V316 L

13, (o

. v T

20 40 60 g9 l1o0

(MminuTES )

Vv

120
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o W me  wem v
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STONE & WEBSTER ENGINEERING CORPORATION
" CALCULATION SHEET

A 5010.85
' CALCULATION IDENTIFICATION NUMBER
J.0. 0R W.0. NO. DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE PA(?E;E_
121717 BLEeTRICAL Be-as N/A 1)
0. BO\‘H‘&V‘»‘ Cloovazy Caleuloh m
i v
Calculate the minimum charger rating:
A = A x C A where Ar = Required minimum charger rating
r Tl c in amperes

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

C = Constant to allow for ampere hour
efficiency. Use 1.10

Ac = Continuous battery load while
charging, amperes

T. =

ol Required maximum time for recharging

la +his cang AH aiu,afZA eo}uoi/s ('73‘4 A‘MPL.\L_ fwurs x‘b)

3468 A‘MPW—&,&‘MA. 1734 A—wfz/,c ';WM v obtaived grw C]owlv’(

wave * Te-1070118  Jor a2 bwoud, a”/n':c&xms,x /7""& oo [ollows ;

e o o’:,(so(»o»..g.c aﬁc& og yé 2 bowy ewmd 135 volks pet 5373

M o’l‘}s'squ).c dotaiaishas ’05 a2 Mex-1550 yr'elw.”s 02 fupers -
)

pvunt will e xion = 1734 Ampine -boms P addibipad

) ( ¢
\'Hg'mmo/lﬂ'm M H««L z&"}‘M’A"li" ;,,1 é /1” S&L Sowrce % arr"-.ua.u&:;.

y,

'ﬁwrm/) J"""’ H’ « Stuge A NCX -RSS50 Los 17 PP e a('.:sc&a/\,:)g_

Tﬁ_ (5 J—o.kbv\ aA 7_'-’ Lownn m ac(_pro(ma_ wl'HA. Sounti 3.

Ae ,I'Z 19+ 60 = T2 Ampun

fev

1734 % 2 % (.1 =x 23] Awpin
P +72 P

Assume o oo A“"F""‘*, C&,a,w)u, 14 Pravfu cmMoZ hr K
D Mlﬁ-fm{} time.

00— e Sa——— —n San o = at

R e

st ¥ emswes e wom .






STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

A 5010.65
' CALCULATION IDENTIFICATION NUMBER
J.0.OR W.0. NO. DIVISION & GROUP | GALGULATION NO. |OPTIONAL TASK CODE|  PAGE 36
2177 B8 eTRICAL =C-45 N/A )
1 ' "
2
: T, o 1234 x LIXT 14,73 oy
: 300 - T2
6 Siuee & 500 A’M{JW -@GJCGA,«J M,&L v) a_c-!'waﬂag
7 .
. . - A ¢

8 @um‘), StApru.oQ '&'3 f’ouw Convension (fvviw-d—s /{’(?-’\
. .
10 aMJvu_\'.V") Hil, (.Eoo) tam b2 Laﬂcaéai_éd M{VHOV’S'.'
" v .
12
13 Tsoo = _113¢ x11xL  _ 2.9 dwwrd z G0 hours
) 560 - 72
i6
" A 500 A'w.pux. Bof@«ua C?Na/w}bu i fﬂ«t"?&,‘-’ac.‘wa siven o
18 v .
19 4.0 'eu’)cq, /'LLQQ‘A/L?L {Tl'lMQ. L(‘ /Z?A/\ ,LLVJ«W 14 v&«‘)ww.
20 ,
21
22
23
24
25
26
27
28
29
30
31
32
33
34
3%
36
37
38
39
a0
41
a2
a3
43
46
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CAPACITIES—600 A.H. TO 2550 A.H.
€@ 8 HOUR RATE TO 1.75 V.P.C. AVERAGE
SPECIFICATIONS
Container—Styrene-Acrylonitrile Plastic. .
. Cover—Acryl.-Buta.-Styr. Terpolym. Plastic.
' 8eparators—Microporous Material,
Retainers—Fiberglass Mats,
- Posts—Seo Below.0 .
Post Seals—Floating O-Ring—Seal Nut. %
Vents—Scraw Type—Spray Proof.® \
Leve! Lines—High and Low—All Jar Faces.
» ” . Ke
Electrolyte—Height Above Plates—2-3/4", Plato Dimensions | Height | Width | nees
. Electrolyte Withdrawal Tube—Each Call. Posltive Piate . | 15° T121w“| 320
: Sediment Space—1-1/16", Negative Plate | 157 |12w7] 215
. vity— ° ° O Posts—800 AH. 10 1200 AH. Two—in®
= Specific Gra 1215 @ 77°F. (25°C.). quare. 1344 AM. 10 1950 AM. Four—1®
_+  Inter-Call Connectors—Lead Plated Copper. B A o At ) 18 AN, 0
@ Combined Filling Funnel—Expiotion resisiant
went [s available st saditional cost. Specify
. Gould “Pre-Vent™.**
’ Ampere Hour Capacities 1 Minute Rale Overafl Dimensions Approximate
10 1,78 V.2.C. Average* in Amperes* in inches wgat. n Lbs, | prect.
@ To 1.75]T0 1.50 Gala.
. vp.C. | VPG MNet |Packed | Per
: Tyve Celt | SHe.' | SHe, | 3Hr. | 1Hr | Avg. | Avg. Lt | w M Wgt. | wWet. | Call
. | NCX-600 9.] 600 $40 483 300 712 | 1358 7-3/8 14-1/2 | 2-1/8 | 177 | 183 [ 6.0
163 | NCX-5T2 9 672 538 492 300 638 .| 1210 7-3/8 | 14-1/2 | 22-1/8 | 178 | 190 | 6.0
NCX-750 1-] 750 875 535 3715 880. | 1675 7-3/8 14172 | 22-1/8 | 195 | 207 | 5.6
T [ nCx-840 1 840 735 815 a7s 796 . | 1500 7-3/3 14372 | 22-1/8 | 196 | 208 | 5.6
+{ NCX-000 13.| 900 $10 702 450 | 1044 - | 198S 7-3/8 14372 | 22./8 | 213 | 225 | S8
. TINCX-1008 | 13 | 1008 832 738 450 942. | 1790 73/8 W-3/2 | 2-9/8 | 214 | 226 | 5.1
NCX-10%0 | 15 | 1050 843 819 825 | 1204 | 2290 7-3/8 14172 | 22-1/8 | 231 243 | 4.9
NCX-1200 | 17 | 1200 { 1080 =) 60 | 1360 | 2585 7-3/8 14172 | 22-1/8 | 249 | 261 5.0
TINCX-1344 | 37 | 1344 [ 1178 884 60 | 1240 | 2360 9-1/4 14-1/2 | 22-1/2 { 263 | 280 | 6.8
NCX-13%0 | 19| 1350 | 1215 | 1053 675 | 1484 | 2840 9-1/4 14-1/2 | 22.1/2 | 282 | 284 | 63
NCX-1500 | 2n{ 1%0v [ 1350 [ 1170° | 750 | 1620 | 3040 9-1/4 14-172 | 22-1/2 | 301 313 | 8.0
NCX-1€50 | 23 | 1650 ,| 1435 [ 1287 825 | 1732 [ 3300 | 11378 14-1/2 | 22172 1348 | 366 | 8.0
TinNCX-1680 | 1. 1680 | 1470 | 1230 750 | 1530 | 2910 | 11-3/8 14-1/2 { 2241/2 1332 | 350 1 8.3.
NCX-1800 | 25, | 1800, .| 1620 - [ 1404 900 | 1832 | 3875 | 11-3/8 14-1/2 | 22-1/2 | 364 | 382 ! 15
TINCX-1848 | 23 | 1848 | 1617 | 1353 325 | 1681 | 3160 | 14-0/18 | 14.1/2 | 22-9/2 | 397 | 415 |12.6
NCX-1950 | 27 4 1950 | 1785 [ 1521 975 | 2080 | 3955 | 11.3/8 14-1/2 | 22-9/2 } 380 | 338 | 7.3
TINCX-2016 | 25 | 2016 | 1764 | 1476 900 | 1788 | 3400 | 14-0/16 | 14-1/2 | 22-1/2 | 415 | 433 [12.0
NCX-2100 | 290 | 2100 [ 1690 | 1838 (1050 | 2240 [ 4260 | 14-9/18 | 14172 | 22172 | 446 | 464 1.5
TInNCX-184] 27 | 2184 | 1911 | 1599 975 | 1924 | 3650 | 14-9/16 | 14-1/2 | 22.1/2 | 433 | 451 |11.5
NCX-2250 | 31 | 2250 | 2025 | 1785 [ 1125 | 2400 -| 4585 | 14-9/16 | 14-9/2 | 22-1/2 | 462 | 480 {10.9
NCX-2400 | 33 | 2400 | 2160 | 1872 [ 1200 | 2560 | 4865 | 14-9/16 | 14-1/2 | 22-3/2 | 479 | 497 (103
NCX-2550 | 35 | 2550 | 2295 | 1989 | 1275 | 2720 | 5170 | 14-9/18 | 14-t/2 | 22.1/2 [ 4968 | S14 [ 9.7 1|

'mmimmfmmwmmhwmum ** 18Gould, Inc,
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; 3 0 A
lmsnomce MEMORANDUM .. wo.Ne  12177-8 g
oAb w.0. NO c 1523?4
‘ . SUBJECT TOPICAL INFORMATION REPORT FOR DATE May 10, 1982
N TRANSFORMER AND BUS LOADING AND
- ASSIGNMENTS FROM TLOtt:JR
. TO All Electrical Engineers and cc - JCCabriel
Squad Leaders XNKhanna .
DFSabatini

The attached information will be issued as Topical Information
Report by our Boston office before long.
In the meantime, I an'sending this to you for your information.

This document will be used as a guide and not as a rigid standard.
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This design criteria {s présented as s guide for both allowable bus loadings-
and assignments of loads to various plant loads. This criteria is meant as
& guide to engineers for a standard Stone & Webster design. Finalization of
this criteris is dependent on several factors. Among these are: client
prafarences and approval, economic studies and the complement of equipment to
be povered. Whether at a later date assignment or loading criteria should be
altersd depend on such things as how far the plant design is completed,
possible additional loads in the future, costs of adding new equipment,
redesign 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 flexible
distridbution systen.

‘Spnre 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.

For most power plant work, the voltage of the medium voltage and low voltage
buses 13 established early in the design of the plant. The anumber of medium
voltage buses is dependent on several variables including requirements of

the large mechanical systems, client preference, philosophy of plaat cperation
and equipment economics, and in the case of nuclear plants ~ regulatory
requirements.

The initial step is to ascertain what the electrical loads are and their power
requirements. .Then the maximum simultaneously rumning loads must be calculated
for each bus and transformer contemplated. The engineer should use the motor
and electric load list as well as logic descriptions, system descriptions, and
consultation with the lead power engineer during this stage of design to
ascertain the maximumm coincident loading of each bus.

TRANSFORMERS

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

For 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 povwer the scrubber suxiliaries.

As loads are defined further, the transformers sizes can be finalized allowing
for worst case loading and providing at least 15 percent margin for future
growth.

PoP criteria on sizing smaller transformers, see the information in low voltage
load assignments below.

e
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MEDIUM VOLTAGE BUSES

Generally in plants wvhere both 15 kV class and 5 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 busges.

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.,

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

METAL CLAD SWITCHGEAR

3

Metal clad switchgear should 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 the project the loads grow, it is best to keep the maximum switchgear bus
loading to about 90 percent of the. full load rating of the main breaker and
bus under the worst operating conditionm.

To determine maximum running loads on metal clad switchgear early in the

project, the electrical engineer should consult with the lead power engineer

to deternine maximum coincident loading on each bus. Be sure to consider -

puzps out for maintenance, transformer failures and bus failures and the subsequent
effect on the remaining buses in the analysis.

In the early stages nameplate horsepower should be used for the large motors.
This builds in a little extra congservatism for possible increases in brake
horsepower (BHP) requirements later. In the latter stages of the project,
known BEP at rumout conditions should be used.

LOW VOLTAGE BUSES

On low voltage distribution systems, several types of equipment are utilized

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

are used to feed loads directly, as well as providing a power source to MCC's
and panelboards (if a separate panelboard system is used). Loads from 60 to .
250 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,
reversing control, or two speed comntrol, consider the use of locally mounted
starters equipped with nonautomatic breakers.

loads from 1 HP to 50 HP or 1 to 50 KVA can be assigned to MCC's (some projects
have elected to use separate 600 .volt class panelboards in lieu of MCC feeder
circuit breakers for non-motor loads. S&W's standard design, however, calls for
these braakers to be mounted on the MCC). Motor operatad 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 o0il punpa) are on
MCC's fed by the same pover train as the pump motor itself., -

Small loads less than 1 HP or 1 KVA should be assigned to 120 volt panelboards.
(1f 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 1life of the project,
it is good to have ample capacity in the load centers (LC's) early in the
project's 1life. In the early stage of a project, it is usually a good practice
to add connected, continuously running loads and multiplying by .80 for diversity
and .90 for utilization (brake HP vs. nameplate HP) to arrive.at an estimated
load for directly connected loads; for MCC load estimates see the paragraph below.
At latar 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 either the %gpilable short circuic current can become too high for the L C
feeder breakers sed MCC's unless a higher impedance transformer is purchased.

This inturn can cause voltage profile problems.

Motor control centers are placed for convenience in an area close to motor loads.
This keeps cable distances short for voltage considerations and usually means

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

300 amps maximum (400-500 amps on industrial projects). Whenever possible, loads
of a cocmon system should be grouped on the same MCC to try to assure systen

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

calls for panelboards 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 1ist of typical assumptions for bus loading on MCC's,
panelboards, and load centers.

1. Motor operated valves (¥OV'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 horsapower per MCC that are MOV's or doors.

2. Intermittent loads such as cranes, small compressors, sump pumps, elevators,
motor space heaters, switchgear space heaters, etc., can be ignored when
reflected to the load center unless the load is on for longer than one hour
at a time. (Some judgement is required here 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 be added on a watts per square foot basis initially
until actusl loads are known. 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. Xaep the mumber of these
transformers reasonable. Consult the equipment specialist for past experience
in this area. ’
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5. Work with the building service engineers for an estimate of diversity
for various areas of the plant if electric unit heaters are used as well
as ajir conditioning.

6. 1Ignore welding and vacuum cleaner receptacles.

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

.. and nmultiply by .90 for utilization.

These guidelines should be discussed in detail with the Lead Electrical Engineer,
and where appropriate, with the client to ensure project agreement before the
equipment is purchased if possible.

LOADS CONNECTABLE TO DIESEL GENERATORS

Diesel generators are often used as emergency powver 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. 1In nuclear plants, loads other than
Class IE safety related loads are often either fed from Class IE buses with an
automatic LOCA trip or are assigned to buses which are manually connectable to
the diesel busg, '

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 systems

3. UPS systems/instrumentation buses

4., 3Battery chargers

5. Instrument air compressors

6. Fire protection systems

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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LOADS CONNECTABLE TO UPS SYSTEMS E Ee-3%

Many factors are involved in assignments of loads to UPS buses vs. standard
instrument and control buses. The assignment of many of the loads to UPS buses
should be done in conjunction with the Controls engineers. Items such as the

acceptability of power interruption, voltage variations, etc., make a joint effort

bere very important.

The above load assignment guidelines are a good starting point. When followed,
they have been found to usually offer an economical and effective design. However,
asny factors can influence and change these general rules, such as client
preference, or late changes in horsepower which would have changed the type
equipment feeding the load, but 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 preferrable to have a 2 KW motor space heater rated at 120 volts and fed

from a panelboard if 480 volt heaters are not available as standard.
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GENERAL @B ELECTRIC seus A

APPARATUS AND ENGINEERING SERVICES OPERATION .
GENERAL ELECTRIC COMPANY @ ONE UNIVERSITY OFFICE PARK, 29 SAWYER ROAD @ WALTHAM, MASSACHUSETTS 02254 @ (617) 647-7200

June 19, 1985

Copy to:
NIAGARA MOHAWK POWER CORPORATION
Hine Mile Point Nuclear Station, Unit #2 JM Knudsen SN
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

Cnerry Hi11, MNew Jersey 08034

Dear Sir:

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

You will note that time {s addressed in the case of the EBOP but not for the ESOP.
This 1s because the time requirements for a successful coast-down are well known,
but the events which must precede a safe ESQP 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 %o achieve a
safe gas mixture (<5% H, in CO3). It is reasonable to assume that this can
be done in 60 minutes with a 6 bottle manifold and 4 bottle changes made
expeditiously. We do not know the limitations of a bulk COp supply and
€0, 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 1s considerable discussion of the
ramifications of handling carbon dioxide in the turbine-generator instruction

’ w—— -.T A'l -~ "_ -
- lb oo s DL%_WU(I/ CO'D STOME & wr ! o

JUN 24 1988

clsy

l
DOCUMENT CONTRCL






.
- .

" . PAGE
GENERAL &3 ELECTRIC b £C~

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 {s probably appropriate, but all
of the foregoing must be considered.

Yours very truly,

T. J. Grady Project Application Engineer
NEW ENGLAND DISTRICT
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- . DC Volzage Razce of liotor‘and Starter {or
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Tae motor f£or the ecergercy bezrizg ofl pump kas 2 pameplate voltaga of
120 vde or 240 vdc depe=Zing upez the voltage of tha custozex’s station
battary. The motor, motor starter and esergescy bezzing oil pu=3 ax=
suitable for operaticz iz the voltage razge of 105 vde to 140 vde (o
210 vée to 280 vdc). 7Tze statiac Battery should have sufficient capa—
city to start acd dperate the ES0P, along withk all other loads on tke
battezy, for the pexifcd of tize requized to skut the turbize dewm safely
@ ugon a txip comcurzazt with 2’ loss of power to the a-c driven oil puups.
Tox puzposes of establisbi-z tze wequiwed battesy capacity, the load
due to the E20P should be basad on the assu=ptioa that, in staxti=gz,
:the potor will drawr 5 tizes full load cuzrent for 10 seconds. Duzing
this pezfed a2rd for 10 minmutes thareaftaz, the voltage af ths molor °-
terminals pust resais zbove 105 we (210 véc for 240 vde systems). Ee—.
twaen 10 acd 30 miawszes aftes stazting of the E302, the voltage must )
*zemafn abova 2 lindax redustic: with tize to 90 védc (180 wde for 240 vde
systems) at the end of 30 ninutes a2ftes startinz., After 30 nizmutes,
fuzther drop off in voltage is permissible. Saoculd the volizage dzop -
beloy approri=ataly 80 vde (150.vdc for 240 wdc systems), the szazter
will d=cp cuk az2 shuz down the Z202 motor. This must nok be pez=itted .
- s cesuw for at leasz a2z addéitfcmal 1S pinutes if there is any possibilicy
that £:11 condesser vacuex might be mafntzained, prolonging the tiza Te—

A quized for the turbize to coast to a siandstill. Tais might be the case
= - -« 1% power to the comdomsar ccoli=z water pumps is nafatained whdla powas

to the a-¢ drivasm lube oil pusps is losc. .
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cransformers are usually connected to the bus (E) and 3 TABLE B-3 STANDAND CONTHOUL YOLTAGES §
separate set of three-potential transformers sre recoms AND OPERATING RANGE M
mended for this pucpose only, . roverm
C.V‘!';I CPIRATING AANGE=VOLTS
NUMBER REQUIRED - Threewwire systems require two Yo .
potential transformers, Four-wire solidly grounded systems ss'm g
usually require three potental transformers, veus —— TS i
mm Vecharmy M
RELAY AND CONTROL FUNCTIONS Soreg e
The ‘determination of relsy and contral functions has 2 ,:‘s e éi:‘?:a
been simoplified by their listing in the basic cre<ngineered bt 190290 (S
tquipment specifications in this guide and in GE Handbook s izt P
sections 6732 and 6732, wnich also irclude normal options o 130-2%0 120250

for the principal applications encountered.

CLOSING, TRIPPING, ANO POWER
REQUIREMENTS

Breaker Oparation and Control Power

Successtul operation of matsictad switchgear is depend.
ent upon a relisble source of control power which 3t all
times will maintain voltage at the terminals of electrically
operated devicas within the rated operating-volitage range.
1n general, the operating-vaitage range of switchgear equip-
ment is determined by the rated opsrating-voltage range of
the circuit breaker. These ranges, as established by NEMA
standards, 3re given in Table 8.3, z

There are two primary uses of control power in metal.
clad switchgear which maerit separate consideration when
selecting the sourcs of contrel powser: namaly, closing
power and tripping powsr. The apolicable current require-
ments are listed in Table 8.4,

®

Closing Power

It is ganerally prefersdble that the availability of closing
power be independent of voltage conditions on the power

system associated with the switchgear, The 48V, 125V or
250V dc battery is normally considered the most relisbla
suxiliary power source. In many instances, however, part.
icularly where the switchgear consists of only a few circunt
beeaker units, the storage battery or other indepencent
DOWEr SOUTCE NECEISIrY 1O Jchieve this goal may represent
an investmaent out of proportion to the advaniage gined,
The choice between dc closing power derived from 3
storage battery and ¢ ¢losing power derived from trans.
formers connected to the switchgear’s power system is
economic, dictated by the desired system refiability.

QOther factors influencing the choice are:

® Closing of breakers with the power system
de-energized

o Aviilability of housing facilities for a battery and
its charging squipment,

o Effect of low smbient temperature on dattery.

® Aviilability of acequate maintenance for 3 battery
and its charging equipment,

® Future additions to the equipment sufficient to
shift the sconomic oreference from an acto adc
system,

TABLE B-4, OPERATING CURRENTS OF STORED-ENERGY-OPERATED CIRCUIT BREAKERS$

CorAg Current vt Amperey Troong Current v Amoeres’
Tyoe ot Ated AL 128 At 130 At 18 AN K AG
Veuts OC vours OC vous OC Vots AC Yory AC wous oty
Sresrar (=1 It ] Casrg Corny S
Soong | Sonng | Sorng | Somg | Sonng | Sonng Seeng 1 sonng | Sorng
Rewase | Vowr | Roase | Mowr | Qeaase | Motor | Rewise | Mool | apgase | Mo | 4 s | ] s p= )
Co Cod Cov Cxe Cod
AMe—s 18-250
AMes 14390 .
AMba? 3500
AM—13 $-500 (1] n 4 " ) L4 L} " 4 " [}] L] H Ee] "
A1) §-1%0
AMa) §1000

3 Voot £ei0d 10f ODIIIAG Currentl 70 'O S3RIRAG PUDOIS SN,

2 Fusat 1OF 1M INO0NG § 7O INOW RIve 01 AMOIre FaIAG OF M 1048l 2 ey Po
IAOAY Curtent nd ROt WS TN 13 MMONee.
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