|

N~

Ol~)s~9]

STONE & WEBSTER ENGINEER:N., . . =+ION .éﬁ

- R :";:{* 2?'—CURLATT'OSN TITLE PAGEr) 717 1985 z.ms;f\_\
SEE INSTRUCTIONS ON :BSE SIDE

ROTEE™SAN"1 6 1954 4 oo (20

[CLIENT & PROJECT UMPC - NMP2 m77 PAGE | OF 7128

CALCULATION TITLE (indicotive of the Objective): — — QA CATEGORY (V)

TATION COMPLOTE RS- BAT1{ 3 - NUCLEAR
STAT com RB ATIERY 2 L-Bﬂ"ﬁ‘ﬁ“"q"%’z’”ﬁ oI SAFETY RELATED

STAT\ON COMPUTER BATTERY CHARGER 2BYS$-LHGE 1< s | ot Om O
OTHER
CALCULATION IDENTIFICATION NUMBER
J- 0. OR W.0- NO. | DIVISION & GROUP CALG. No. TASK CODE WORK PACKAGE NO.
ELECTR(C
l2(719 3:}{2,' At esc-ye
* APPROVALS = SIGNATURE & DATE REV. NO. |SUPERSEDES|CONFIRMATION
PREPARER(S)/DATE(S) | REVIEWER(S)/DATE (S) }?"Eovs,za'é%%gf/oﬂg(s) coARL'éE»Yo. ;:AFzLEC\}.NSb. *35:2‘““?;3”
J'-n.kuupsev/l/%y /é«/] %%f I 2 P
P
! y ! s 7 L-:"/- EV— 2 '/
" ."l'/( ,-—-f:"‘ /év( QM{ ‘ R : .
— A MICRQFILMED
S Glovse } W‘ﬂ;c evd |2y 3 4
G-19-0¢ RNAEVEL :
X
.- DISTRIBUTION *
T I'copy I I copy
GROUP IL NAME & LOCATION } SENT GROUP |  NAME & LOCATION : SENT
1
S GcTRICAL DIVISION | D. SABATINI 3Y . |/
TR M | Y o Y
FILE IF NONE) | | BLECTRICAL HMI2 | G NOL se \';
BLECTRICAL NMPZ e -
| €3 % i - A?,%, : :
e
| E033 WV e T 4
| eo3y4g v | |
, | . ! { '
| 9304290089 911031 | '
1PDR ADOCK 05000410 @ | | l 6?27 65—
ts T T L ! ! L




: Won .
OISy, dadenaiy

A,
4 o FR ek O RN SIS R

¥ ®
« . =
P
.
" .
£
N ”,
.
~
Fh
' wh . ¥
. w4
" i“‘ RN Wl
i . - " p 1", '
“*“‘ “g‘ . s . "fMi' , 3
R T " ) - e
T ) v " <




T A BTONE & WEBSTER ENGE e s

" d

AN =
FAG-CU LAT‘ON SHEET 4.0.7'.0. /CALCULATION NO, REVISION PASE
L0 12171 Ec-4L 20fF 13
PREPARER/DATE REVIEVERZ/GNEEXER /DATE IRDEPENDENT REVIZWER/DATE
.M. Kowa’sen ’/”/ &d

STATION COMPUTER BATTIERY CHARGER 23YS

11 1 A

SUBJECT/ TITLE §TATION GOMPUTRE M-r?un'ms»uncmmm SI2AG] OA CATTSORY/ CODE CLASS

TABLE OF CONTENTS

SUBJECT

L CALCULATION TITLE PAcE

2. TABLE OF CONTENTS
J. CALCULATION SUMMARY
4.LOAD DEVELOPMENT
5.WORK SHERT

6 WORK SNHEET

7. BATTERY CHARGER CALCULATION

Nef 8 PANEL ScHNDULE (2ve s - PLCIoot € i0)

9 t_ac.,a FLIGG To JKNODSEN, 2/2¢/8)
lo. GouLD BATTERY DATA
.. .ATTACHMENT - A’ (Tond DATED MAY

PAGE NO.







e ol S

] o . " *

e . .. &A

CALCULATION SUMMARY DATE PAGE
L A ru Ec- 46, Rert 3/9/8) 3. s
/ [cTJan : J O NUMBER
(  NMpc-NMmP2 12177
g,-.d, WAXCT . STATION COMPUTER BATTERY EBYF-PATICLI/C1,ICY,ice) SIZING
STATION COMPUTER BA 2 26Ys - 121 -
PROSLEM. ] v AYDIT

REMARKS

To caltvlote +he Ampere - Hoor tofodi 7'of
5a#ef/ 2RY5- BATIC 1€1,1€2 1c3 w4~)m ovoler
( 3’4

+o oleteevine the o ey ' oF 'the o
al reoo/ vrchese z hec.k +he e:;:; o
+he pvrchoset/ Ba'ﬁ’ey Chavger.,za ¥5-CHGR

CHECKER'S REMAARKS:

AFFROACH. T Y Dl AU
; REMARKS
DNeTactors far in /an'vmu:s a,.J oo q‘rre«ao

3 ﬂ.ﬂer,u s:ze o‘u,/o +he UPS cv"l ow/rrflo'hnuawn -r(l/amwa' r A}\

ﬂc 053 o’ e dr ower |
is ""3' oy o Twe ﬁopr 50 0)’7’ /19 O
mf‘f/(e%‘:/ ol J wre I's #‘(Jvod‘zom ’

€ e Wer ao:/ bwvs '

f')'ﬂ)o ™ e/‘o enj/’ayf rs/he S/UNG Proredure 2 LEEE- . 4
mmrnvﬂfrr /s me¥ q Cherg er/ood. :

'i'_.' ./
Y Parchase specriieation Mnrz £0334, Adfendarndclated kOv.g, 1982 souanxs
£) 7“::11 ﬂ‘/’::/ /419 s&/for,Goqlo Ine, ols) J"f?rtfi j /‘777( &"’J /27/83)!’ _
3)2: EEE Feeo;’M “5/ % cﬂ(:/)fw— ;;4‘ :g 77 /e.s !
o 7 QIII NS an. . EEE 5‘ —l i.
' -"7:;;)"77:‘ lfcrnfoo/lon ofl:bc/i borege Dufiery Jize ¢ Aevo W‘D /4'/'{

) SrECHISA Jijkp F) cAaLc EC-I23 V.3
EHECKER & REMARKS:

AUDT

W:_ The batle scze (2)60 BS'f’/O"f C?//ﬁ Q‘.’vretommcntjtJ REMARKS
by Gooled, Finc., i propesil *Teckical Gt By Sellor
Sec’hoﬂ 3 o }4-5035.9 AJJ(VIO’N"’.{, q J
e Maveh 2 14'78 I‘6 Ofc\'lﬂ?% Je . .
— A S00AM Ba/b‘ev)r Cllqr7rras 5’9/’//(./‘7 Fw:fnvrrwcg_zo_fo’ :

/73 acce c
CHECKER § REMARKS:

/ ]
\ ; AUDIT SUMMARY CALCULATED 8Y OATE

~ !'Bm:u TORREETIVE ACTION TAKEN :
i THICKID Y [OATE

| : |

|hmuc1m 7 4 '
' . | AUDTID 8Y DATE

1







STONE & WEBSTER ENGINEERING CORPORATION

CALCULATION SHEET /2 &

A 501065
CALCULATION IDENTIFICATION NUMBER
J.0. OR W.0.NO. DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE paGE < 7718
121 77 390 EC-4¢ REV. 3 .
LOARD DEVELOPE MENT
UPS INPUT Kw
2VBS-UPSIG —~ 61,100 VA LoAD FROM CArc EC-123 FPAGE S
P-F. =o0.8 , EFF. = *84 WHEN SOJVRCE 'Is BATTERY
DIVERSITY S UTIIZATION FACTOR = 0.9 FoR DivERSITSA UTrerza= 20
: FACTOR SEE 7.0 12077 2c-
INPUT KW = bl loo X 0-8§x .9 32-4 ArvacnEd A gl
= 52.3%Kw
0-84.
Iorme = 54,37 = 43,034
123.-8 &« BaT™ oPEN cIRC.VOLT
oM = 32 . 5185 4.
‘ O] « My, oPER. VOLTAGE
2VBeH -upPsSIl — ?5,31/.2, VA LOAD From (CAcc . ECc-123 PAGE ¢
PF=0-8, EFF = .84 WHEN SouRCE IS BATTERY ' 1
Dwegpsity 2 UTILI ZATioN FACTOR = 0.9 Fok DiIVERS: ™y R UTIL,2ZA TN
FACTOR SEG T.O0, 12177 f¢
‘ 22-4 ATTACHED 4 -
INPUT KW = 73.34L %X0.8 %X.9 - & X
0. £4 = 67805 Kw
ToTimMme = d,865 _ 50¢.9A4
123 .- % 24— BATT opEN CiRc voOLTS
Tiopq = w9065 - G#4A
lot & MIN oPER voOLT
2vBR=-UPS3A — USE FuULL IOKVA —WORST CASE
INPUT KW = 113X 103 = []-64 (REF SPEc 35A)
) 123.8 «—gar- opin Cigc. Vours L120= /4o _ 154
HENCE THE FOoLLOWING LOAD AND yvoLTAGE ProFILE O/
Loap PRofF1té 1S Fonr A Sivcie BATTERY  MALF THE AaochAﬂ/)clf/
" 2
ToTAL 118-92V— (1256) T -
Ty - — - Ps‘ éﬂ??
.. —~— ~05'A\/6- AM Il20= 5’&‘;
423 .03 st = __ .4
K400 5) 125 5.9 4
oz 783 L “ '
AVG AMPS = 4157 Gif
o THAE MINOTES C |20 - };0'54
. 1 8.9LVAF~GR LOAD APPLICATIW losv
o, ViTALE)
AMPS PER NCX 2550 = 568 AMPS







£
i
Lovest Expected Miniwem Coll Coll ksl
Electro l Cell Yoltege /.75 Menufucturer G'oulcl Tyve Nc X : =
L I £) f R) 0)) (6) () 3Te
Capacity ot Sestion Sise { R
- T Min. Rate @ 77 P {(3) 2 (64) = Positive Plates | ., [~
Daration Time to End (6a) Ampe/Pos (Rr) ggN
Losd Losd |of Period|  of Section or (3) x (68) = Raved Aup Bowrs | |23[§
Period |{(Anperes) |(Amperes) ) (Minutes) (68) K Pactor (Ep) [Pos Valuwes Nog Valwesp :i‘g' _
Section ) - - IL A2 is them A1 to Sectiom 2 : ‘ot
2 = 570.3 = (L0 x |2 ] 1.2 il '33%}
y ) 1/:2 m il&
on 2 - - D) then A2, go to Section 3, se2
i = + =ML HE2= a: .
2 2= oN2= nal
e Bab Yot onl 3
Too . 2 , Total 2 ) §E 5 s
cti q-!:,mnmhgoa-- s to Sectiom » m| <
= = TIAN= - - ﬂg Se 8
2 M2z T=M240) S g;;
e e Toe B ol e8| 305
T WA T T T R Yo AR = 23l 3 &
ion 4 = Four s - ie then to > 2
1“‘ = M= =M1+, ,.M4= 2: - .2'
2 W= M2 » A W
3 3= 3= ToNyL= o8l In
4 B LR T R T HIR
Total o) F{IL
ﬁtiouj-ﬁut!‘fn}ododoaﬂi- grea 2 Ko to S
1 - = T=M14,,.M5= 3 .':
2 A= 2= TIR4y , M5= 3
3 A3= M= T=MHMLMS= sl 3>z
4 A4z Mo T=MAHG= el =K 3
2Tl orTree L ng 5N
s Total L \g 5!&\(
i P I L 8l 23
R - ™ g U]:
TR
- b
e

133HS NOWLYINIVY

NOK ! YHOJHOD DNIY2INIONT HILSEIM 1 3NOLS







STONE ¢ AZASER EMUNCEReTY SIForin . om

CAL.CULAT'ON SHEET 4.0.79.0./CALCULATION RO, uvm_op [T
T e ) ' 12179 €c-46 Azf@ 6 of I3
'Ilﬂl;/.t?l ’/”/3“)‘ . InsvicwgR/CyLCRRR /9ATE INDEPENDENT AEVIEVER/DATE
M.

[ TUBIICT/ TITLE STATION COMPUTER BATTERY EBYI DA TICCIC,ICRICY ICY] 9 c%t:;n/coot cLAlS

' STATION COMPUTER BATTERY CNARGER 28Y3-CNGRIC!
-~y

© Maxiwus Secticn Sise _!1:%  Plus Randow Secticn Sise _——  Bquals _/I:%
+ Unporrected 8ise J1:% . Upcorrected Bise " /1.1 fimesTeaperature
Correction _ - &% _.Times Design Yargis __1.0 _ Times Aging Yactor _1.25
Buals _ /5./2_ Waen the oell size &s greater than s standard cell sise,
the next hr'gor oell 4s required.

Roquired Coll 8ise:r (A) _ ‘2 __ Positive Plates

33 4.4.' o« ‘
[Lnsofboler o cdoo v

* is

For HALE THE Caraciry «P—NCX - 2550 ARE PURCHASED AND

(/ ™ (acceptabls, W’ 7 ARE AT NMP2 s'm_:)

Therefors oell. .. N“C X255

o’

-y D —e - e ;
. SINCE A 2250 A-H BATTERVY WiLL MHANDLE Ve NMP-ZTT
_ZApAciTY , 25So 1§ 1O AND THE NCX-2550 T
oo . e =
- TTINCLUSEL:  .&*3 ) EXCESs CAPARCTY.TT T TTootmottomoTtm
d e -
_ .

-——e - hes misver o @ o e e Serp—— . = . aw e m—agm g = s w eme






" STONG & WEBSTER ENGINEERING CORPORATION

CALCULAT'O~ SHEET 9.0./9.0./ CALCULATION O, REVISION (YT
"V amon 12117 8C- 45 = 7 of 18

PREPARIR /DATE REVIEWER /CHRCXER /DATE ] INDEPENDENT REVIEWER/DATE
T.M. Knod sSen '/0/89

wutc?‘/A%LJ gJ Rﬁnﬁ?&rlz Et"l.tr'.l:;.l uﬂcoma,)ﬂ.tcv T - D c;’foonlcou CLASS

- \s‘u“‘ ‘- — —— . o tre - - ¢ T A o 24 e o 2 e S e 058t ¢ s 13 -

| - .__-.__.ﬁaﬁ;:;cu:ga Coleolation 770,
== A R

c —_ .-
c._A "AM“ "7‘c ~ thr::./q Feﬁmna’.mm.mvm_dxar&er ra.?) n[7

1n_ mfe_zes

AH_-_ 7;:7’::/_/.9»« ere - Hoors a’,sc/ arged
gyy m"fﬁl 7S 4, //e/

Id -
{ G[ f%cc%‘:‘f Q’Hksn n::‘ 2/%;7‘ /. ool e,

C= C"\ar e.r'_Co zﬁjlpnﬁzﬁr_f -..__
" . . o~» 5 - 0

7;=Ke vined ma-r.cmumﬂme Fov. .
e%hay =.24 hoovvs (G. Flniq
.z:oc +F an/sm 2/27/5«:)

. .—':-4 O 0PS 18 FED FROM 2vu- ML 300 ——
s - vu;‘i‘"c)\"‘n %M o;mv o

.
-

i 4;173‘{“-!:2 Co T
24 —

A= /S'YJmfs..,_Sn_y_a_ ZODAmf?&s._&A cr?ev —
_.Cﬁ.eaf_prz_o: /.m:/.t.'ﬁnri/ﬂ7 time. T

Jz_UﬂJJLL'—z——- 19-07 Hrf,'fluuluﬁ‘ﬁan“fl ‘fhf mel. m“’ 7'4’"'?
‘200 - -an-dvmvraﬁ?fn 7
7550 Aupace Bofleey (harger I

W,

AR

e = imas -

__._EJ ‘3 Hrs . : : e

Ths 12 737 .ﬁ:ﬁd d{ﬂfm,'_'”m::._.::“
- __ﬂ,,,h:_,,‘.ﬁ,w@f = e

Cﬁ”zll’:z"%,ﬁ'é" 2ere '#oe Jtﬂﬁ ’6 i







T LA 1SSUE = Y s - N -
A\PR Camo \— l @ / l : @ <
—F
o E Lm0 ] cuenT MMEC. STANINE MILE -~ UNIT 2
g Ll PNL NOSESAS VS EQPT NO _2V8S piro0 ::' ".Z‘g:”""“i!‘ =098 yo_[2/77
BR 2 =—=—=_ VNS: SUOINSND', AEEENIR, WIS SW - CONN: TOR
. Y g ckrs_28 QEEERR, FUSED SW- MTG: FL,SURF -NEMA TYPE!2_FDR SIZE._______ s
s XFMR .
9 @[3 - MK %0 €QPT MO KVA ADD'L FEATURES_200A - NON-FUSIBLE MAIN
'o";"i ' SERVICE N "1,. 4 |__toao
- ° ., 50 - =
RS 2€CCPOI2 (Diy GEMY[ .5 et |.-c'> gggﬁ_‘é’:ﬁﬁ“ =)
wZE "[2ceC-CPoIT (Mt 30)[ 2.5 O-2Hee 5 = ZC“_C"‘&?’A"T 1)
o 2CEC-CPeOT(C<M) | .7 oudlle 5 3 @t 1/0)
! 2CEC-CP62Z (DI o")| 2.5 Ol 25 JACEC-CPeIA(SE 1o,
& 2CEC-CPG25 (o1 1h™M)| 2.5 S 5 2 2CEC CPelb I
o 2CEC-CP6 16 (ALIp)| .4 o 0 VA s y & [2CEC c%cn (AT To%g
g 2CEC-CP6LIB (AL I/O‘S) 4 L_l'\.'s- (T O 40 «24 |2CE C - CPE00H (24!
o 2C€CPWLBoo (Bt Fm)] 24 2511 e 2 JACECCTRo) (sorm)
Rvj] - 2] D_ " ~ Jo
30 ) *u D
N ) gV
< - O
o 0 R SR
U [v.8 CO-2Ue>
P . CINY
HIEY RN wms I A [ o I S N -
2z I© :"l ~. -1 D‘\,‘;'ﬂ"{_] <
m 0 f - ] o]
. ~ ! — . » .o ~ y
~ S / ~
= 8 3 = e — s N
A\ CONN LOAD: COT G 1953 AA ~ PHASE A= Z“KVAQ«,:
ULT LOAD: T 291925 e cou-r:g&_m.w{ ST Bz s KVAQAR
TOTAL LOAD &559 FULL 71-30% Kw OF UPs ) LOADS c =a.:f(\_\:/>A {J

ASAN Pmwae







.

N

~
.

TOTAL LOAD

PRINTS . ] 1ISSUE ISSUE .
arncao]| L) | ® \ ® .
?cE =[*]>]*] cuenr N.M.ReC. STANINE MWE-ONIT 4. REF OWGS 0001, 420-220-14 so_12177
213 [l o NO SERIES VB £QPT NG _2VBS- PNLCIO] LoC._ C. SR doyy1del ELey 208"
m § SVCE 2087/ 120V pH.3_w_5_ NEUT SELID_ MNS: LUGE-ONLY, CHT-BRYN, SUo0D SW- CONN:  TOP
: i § BR CKTS___ 28 “ONP-BANN, FUSED SW- MTG: Ft,SURF-NEMA TYrE L2 FOR SIZE T
1 5 " XFMR MK NO EQPT NO KVA ADD'L FEATURES 200A-HoM -FORMME MAIM
@4 % ) LOAD A‘\J A | __toao
o3 o] ' semvice KVA [AMPS D, plares kA SERVICE
Zm 2CEC-CPLO) (CPU-2) [2.5 30 '—}‘30——"{:1 30 .7 l2cec-cPoo4 (Lcsi2
3 ]2¢EC-CP6A (MWD ) | 1.0 20| 1O 1.0_|2CECCP656 (MT %2
az 2CEC-CP623 (D1 1fo"D)] 2.5 30| O 2.5 |2CEC-CP62T (OF Jpo¥%;
w0 2CEC-CP628 (D1 o¥7)] 2.5 D\,-# O 2.5 |2CEC-CP6\O (V1 Jhb®
» 2CEC-CP6I| (DI X6%9)] 2.5 LJ-\;- : E 2,5 |2cec-CPo21 (DI yo-'.s)
= . )| 2.s I~ 4 |2CEC-CPLI3 (AL Th
3 2CEC-CPA0 (OL To 1)
o 2ceC-CPo A (AL I/o% )] .4 OO A4 |2CEC-CPo15 (AT TAH2)
", 2CEC-CPBO) (P32 TYPER)| -2 20| 191 OIJ20 48 [2cEC-cPBO2(REAT: (2o
o 2CEC-CPB03 ») K] 20|35 ~ {20 A4 |2CEC- PNLBOOA (]
' 2CEC -PALBOOB ( 70y ) | .24 20 D—:T-u |20 . b |2CEC-PNLBOOC (633,634,
I 2CEC- CP65T(Sw CAB) 30| CF CJ[30
. Bl lhe —
: SHED
i N = T
: é ;tg — lf:.J-J"z’ 2 \ P
129 P R RE
9
5 AR ES // Ot B ~ ——
¢ O O U >’/
B -ZU T~ EI-\” 22 B A \\
? ~
: - o 3 — T C}‘“ /, ~]]
12.10 & | PHASE A =9.84KVA 23
1 Lo - CONN LOAD: GC-- ,.:: g 101: 'Aac TOTAC‘-‘-’ > (R B - 7.(98‘KVA ..a
ULT LOAD: - Co:::D € 1) C= 1.24 KVA Fp

\r

o——







L)

v
K2 et

k ocnu:n — PETAIN vELLOW COPY. - - ,
SR : FORWARD WHITE AND PINK corirs, < cenie el s s st o« RETAIN PINK COPY FOR FILE.

- o tEmt PEEs ® G wmeet Ve S PN Bae m® @aE N G S84 sl ®Fe - . . « sevam  es . e . .
£

e :. - . * . ' PAGE 10 of
* mun RETURN WHITE COPY,

-
-
-5

INTEROFFICE CORRESPONDENCE

LOCATION SUBJECT | REFERENCE [ 4.0. NO.

T0: .

John Knndsen anoc =

o o 8ising of Battery (hargers
| ___Georgo Flige %8/

MESSAGE:— 39 per your request, T have attached information 88 to the sising of
hma?m.mmmtmbhmuumrwm-mmtmm
elght hours for an umitended station, This will yield the smllest tattery charger
which oould be used. Eovever, it 1s S&IC's poliay t0 size the tatlery eberger for

the size of the Battery and the length of time of the duty eycle, Yor exampls,

whiah ourren
would assume that 1,020 expere NIENEK hours bad deen discharged and you would sise
the tettary charger on that basis.

If you need further information, Sust give me & cell em 3-06%L.

using & duty aycle of two bours and & Gould bettery NCX 1500
t reting of 510 amperes. In this cese you

DATE

REPLY:

.
I T

A snn138

OATE

. ' SIGNATURE TELEPHONE

REPUCR ACTURN WHITE COPY ~— RETAIN THIS COPY Fa%? 10 :'f.lz







ta

CAPACITIES—600 AH. TO 2550 A.H.

@ 8 HOUR RATE TO 1.75 V.P.C. AVERAGE

SPECIFICATIONS
Contalner—Styrene-Acrylonitrile Plastic.
Cover—Acryl.-Buta.-Styr. Terpolym. Plastic.
Separators—Microporous Material.
Retainers—Fiberglass Mats.

Posts—See Below.?

Post Seals—Floating O-Ring—Seal Nut.
Venis—Screw Type—Spray Proot.®

Leve! Lines—High and Low—All Jar Faces.
Elsctrolyte—Height Above Plates—2-3/4",
Electrolyte Withdrawa! Tubse—Each Cell.
Sediment Space—1-1/16".,

Specific Gravily—1.215 @ 77°F. (25°C.).
inter-Cell Connectors—Lead Plated Copper.

. [

t‘7g

@ti';' ! '-'.
Bevgin ol A\
. (L 5 =
E C' '..'-aad'..m P, ‘

TYPE: NCX

' Poslhive Plate
Negative Plate

15
18°

D Posts—400 AM. 90 1200 AH. Two=1W*
oquare. 1344 AH. to 1950 A M. Four—1"
equare. (Except 1848 AH) 18483 AH. b
2550 A H. Four—112" square.

@ Combined Filling Funnel—Explosion resistart
wont is available st additional cosl. Specify
Gouild “Pre-Vant”.**

.

Overall Dimensions
in inches

Ampere Hour C les 1 Minute Rate Approximate
L — o 1.78 V.P.C, Average® in Amperes® Wot. in Lbs. | giect.
\Pistes l, . To 1.76{Y0 1.50 Gals,
Per vrC. |VPC . Net [Packed | Per
Type Ceft 8 Hr, $ Hr. 3 He. THe. | Avg. | Avg. L w ] wot. | wet. Celt
NCX-800 9 000 | 540 483 300 Ti2. | 1355 7-3/8 14-1/2 | 22.1/8 | 117 189 8.0
NCX-872 9 872 | 588 492 200 838 | 1210 7-3/8 14172 | 22.1/8 | 178 190 6.0
NCX-750 11 750 6715 ] 585 | 315 830 | 1875 7-3/8 14.1/2 | 22-1/8 | 195 207 X3
NCX-840 1" 840 735 818 375 700 | 1800 7-3/8 14.1/2 | 22-1/8 ; 196 208 5.6
NCX-900 13 200 810 702 .| 450 1044 1985 7-3/8 14-1/2 22-1/8 | 213 225 5.1
NCX-1008 | 13 | 1008 [T7] 733 450 842 | 190 7-3/8 14-1/2 | 22-1/8 | 214 226 5.1
NCX-1050 16 1050 843 819 825 1204 2290 73/8 14-1/2 22-1/8 | 231 243 4.9
NCX-1200 17 1200 1080 38 800 1360 2585 < T-3/8 14-1/2 22-1/8 { 249 261 5.0
NCX-1344 17 1344 1178 $54 €00 1240 2360 9-1/4 14172 22172 | 268 280 | 68
NCX-1350 1971 13% 1215 1053 875 1484 2840 9-1/4 14-1/2 2172 | 282 | 294 8.3
NCX-1500 21 1560 1350 1170 750 1820 308y 9-1/4 14172 22-1/2 | 301 § 313 8.0
NCX-1850 23 1650 , | 1485 1287 25 1782 3390 11-3/8 14-1/2 22-172 | U8 388 8.0
NCX-1680 | 21 | 1680 | 1470 | 1230 750 | 1530 | 2810 | 11-3/8 14412 | 22172 § 332 350 8.3
NCX-1800 ] 25- | 1800 | 1620 | 1404 900 | 1932 | 75 | 11-3/8 14172 | 221604364 382 1.6
NCX-1848 ] 23 | 1848 ! 1617 | 1383 825 | 1681 F 3160 | 14.9/16 ! 14172 | 22-172.] 397 415 126 j
NCX-1950 0 27 4 1950 . 1785 | 1521 . | 975 | 2080 | 3955 | 11.3/8 14-1/2 ¢ 22-1/2 | 380 398 | 1.3 .
NCX-2016 | 25 1 2016 | 1764 | 1476 900 | 1788 | 3400 | 14-9/16 | 14172 | 22-1/2 | 415 433 121
NCX-2300| 29 | 2100 | 1890 | 1638 | 1050 { 2240 | 4260 | -14.9/16 | 14172 : 22-1/2 446 @ 461 H11E |
NCX-2184| 27 | 2194 | 1911 | 1599 975 | 1924 | 3cR0 | 14-8/16 | 14172 | 22-1/2 | 433 451 1115 |
NCX-2250 | 31 | 2750 | 2025 | 1755 | 1125 | 2406 | 4565 | 14-9/16 | 14-1/2 | 22.1/2 | 462 480 1109 1
NCX-2400 1 33 | 2400 | 2160 | 1872 [ 1200 | 2560 | 4805 | 14-9/16 | 14-1/2 | 22-1/2 | 479 497 :10.3
NCX-2550] 35 | 2550 | 2295 | 1969 [ 1275 | 2720 | 5170 | 14-9/18 | 14-3/2 | 22-1/2 | 496 j 514 |97
* Inchudos votage GroD aCr0se MICTCEN CONNESHONS VLT i SL3nC.G 1youts. °* FEGould, inc. ’
Printod in U.SA.
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A 00030
' SUBJECT | TOPICAL INFORMATION REPORT FOR DATE May 10, 1982
TRANSFORMER AND BUS LOADING AND
\ ASSIGNMENTS FROM TLOtt:JR
TO All Blectrical BEngineers and cc "JCGabriel
Squad Leaders KNKhanna

DPSabatini '

The attached inforu;tioh will be issued as Topical Information
Report by our Boston office before long.
In the leantime: I am sending this to you for your information.

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

%Ott

Attachment






Pase 14 or 1%

-

A

GENERAL

This design criteria is presented as a guide for both allowable bus loadings
and assignments of loads to various plant loads. This criteria is meant as
a guide to engineers for a standard Stone & Webster design. Finslization of
this criteria is dependent on several factors. Among these are: client
preferences and approval, economic studies and the complement of equipment to
be powered. Whether at a 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 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
distribution systen.

.Spare and future positions should be provided on all buses 1f 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 is established early in the design of the plant. The number of medium
voltage buses is dependent on several variables including requirements of

the large mechanical systems, client preference, philosophy of plant operation
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 running 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 maximum coincident loading of each bus.

TRANSFORMERS

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

For fossil plnnfs approximately 7 percent of generator output is used for
station service. If a scrubber is required, another 3 percent will be used
to power the scrubber auxiliaries.

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
ﬂowtb. .= "

FoP criteria on sizing smaller transformers, see the information in low voltage
load assignments below. :
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MEDIUM VOLTAGE BUSES

Generally in plants where both 15 kV class and 5 kV class buses are selected,
motors 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 where 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.

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

METAL CLAD SWITCHGEAR

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 condition.

To determine maximum running loads on metal clad switchgear sarly 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 horsepower should be used for the large motors.
This builds in a little extra conservatism for possible increases 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 systems, several types of equipment are utilized

to feed motor and other type loads. Lload 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 KVA 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 control, consider the use of locally mounted
starters equipped with nonautomatic breakers.

Loads from 1 HP to 50 HP or 1 to 50 XVA can be assigned to MCC's (some projects
have elected 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
these 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 ’ﬂﬂpl) are on
MCC's fed by the same power train as the pump motor itself. -

Small loads less than 1 HP or 1 KVA should be assigned to 120 volt panelboards.
(If automatic control is required, local starters or contactors should be utilized).






Since the low voltage loads change dramatically during the life of the project,
it is good to have ample capacity in the load centers (LC's) early in the
project's life. 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 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 & 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

. size etther the available short circuit current can become too high for the (C

.feeder breakers amd 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 kept 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 common system 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 whether to allow loads on a MCC

above the 300 amp target, or create another MCC, is & 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 list of typical assumptions for bus loading on MCC's,
panelboards, and load centers.

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 hesaters, 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 tine. (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 vatts per square foot basis initially
until actual loads are known., The lighting specialist can provide estimates

Pace 16 oF )&
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4.

based on the type of lighting selected. Add one half amp per duplex receptacle.

Since other panelboard loads are unknown until much later, add the distribution
transformer KVA until loads are better defined. Keep the number of these
transforners reasonable. Consult the equipment specialist for past experience

dn this areas.







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 air 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 multiply by .90 for ucilization.

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.

»

iOADS CONNECTABLE TO DIESEL GENERATORS

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 with an
automatic 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. J

1. Emergency lighting

2. Security systens

3. UPS systems/instrumentation buses

4. Battery chargers

5. Instrument air compressors

6. Fire protection systens

7. Scrubber agitators

8. Turning gears

9. Boiler controls .

10. Loads which allow for orderly shutdown of the plant or prevent subsequent
damage. ‘ '

. ' P'AC,E. 17 oF I8
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Also, discretion needs to be used with certain type loads, i.e., it might

i . PA:E 18 oF /6
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LOADS CONNECTABLE TO UPS SYSTEMS

A

Many factors are involved in assignments of loads to UPS buses vs. standard

instrument and control duses. 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 intcrruption. voltage variations, etc., make a joint effort
here 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,
many 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, bdut due to transformer size limitations, etc.,

an exception may have to be made and the load remain on the existing bus.

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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