
ENCLOSURE 5
WATTS BAR NUCLEAR PLANT (WBN)

CALCULATION WBPEVAR9001007

MEDIUM VOLTAGE APPENDIX R, AND

REGULATORY GUIDE 1.75 ASSOCIATED CIRCUIT ANALYSIS

9206260098 920615
PDR ADOCK~ 0500:0390
A PDR



EBASCO SERVICES INCORPORATED

ONE CALCULATIONS

TITLE: MEDIUM VOLTAGE APPENDIX R AND REG. GUIDE 1.75 ASSOCIATED CIRCUITS ANALYSIS Plant/Unit

WBN/l, 2

* PARING ORGANIZATION KEY NOUNS (Consult RIMS DESCRIPTORS LIST)
N.Eaco Services Inc. ELCTRICAL CALCS. ASSOCIATED CIRCUITS, MEDIUM VOLTAGE

BRANCH/PROJECT IDENTIFIERS Each time these calculations are issued, preparers must ensure that the

WBPEVAR9001007 original (RO) RIMS accession number is filled in.
Rev 2 (for RIMS' use) RIMS accession number

RO 900214B0005 ,~> B26 90 0202 408

APPLICABLE DESIGN DOCUMENT(S) I2R 1 1 9 18 '2 0 1 3
WB-DC-30-13, R2R2 M R 1719B18 '2 02 3 4

R__

FSAR SECTION(S) UNID S R_~S
8.3.1.4 N/A 'M%\IA) I_
Revision 0 R2 R3 R4 Safety-related? Yes [XI No r I
ECN NO.(or indicate Not Applicable) izC3 C Statement of Problem

N/A M-1 6432-A

PreparedPROTECTION OF MEDIUM VOLTAGE ASSOCIATED

__________________________________ P.D. almns*CIRCUITS REQUIRES DOCUMENTATION.

Checked/Verified ~-
G. C. Patel* ~/

Revi ewed
G. L. Nicely*

App roved
M. C. Brickey*

2-9 031 1/q2..
7EFORM List all pages added SEE REV

TVA 10534 by this revision LOG
IF MORE List all pages deleted SEE REV
SPACE by this revision LOG
REQUIRED List all pages changed SEE REV

______ by this revision LOG

Abstract:

These calculations contain an unverified assumption(s)

that must be verified later. Yes 11 No IX-

PSO Relay Setting Sheets were used for plotting protective device curves to show V5 circuit protection, and
coordination of shutdown boards. See Sections 8.0 and 9.0 for results and conclusions.

*Refer to RO for original signatures, RIMS #90021480005 I

I Microfilm and store calculations in RIMS Service Center Microfilm and destroy.
[XI Microfilm and return calculations to: Calculation Control Center Address: CCC A-IOB, WBNP

IS, SL 26 C-K
Ackley A120 I08, WBNP

D. Kilgore, TR-A7 WBNP

A. L. Schildkraut, TR-E17 WBNP

0278x

I
Sheet a A-15152--



TVA 10697 (DNE.6-86) DNA CALULAION

1ITL 1E1-DluAi VOL-T-GE AP~PEIVDIK k AMD2 R~EG GO/rE/.75 PLANT/UNIT
klTL Asocui4T-TL CIP-CUITS AIALY5 IS IIAIPI'd / I ?

P PREPARING ORGANIZATION KEY NOUNS (Consult RIMS DESCRIPTORS LIST)'NE - EE- WEE/0 E/eetr,;caIe4/ J 5S Cak iko,'ti~z Cbrc~ult5 AmeaiU 'I'ur I to (/tc
BRANCH/PROJECT IDENTIFIERS Each time these calculations are issued, preparers t. ensure that the original (RO) RIMS accession

number is filled in.

pgA~~O IO~7 Rev (for RIMS' use) R IMS accession numberW_ PEVAR900100- - 0 2 4 0 0 26 '9i20 0
APPLICABLE DESIGN DOCUMENT(S) R __1009201C80002 '\ 16 ' 0 0 0 0

R _

SAR SECTION(S UN ID SYSTEM(S)

Revision 0 R1 R2 R3 Saýfety-related? Yes 0 No 0
ECN No. (or indicate Not Applicable) 0J/A" SaentoPrbm

Prpae Protection o-f e 'ol
Checked voltaý, rtssOcc~ated

Reviewed d e~c / i

Appro

Date7A

List all pages added
a!- by this revision. ý1bne__ _(JlGI

E I List all pages deleted ~
Sby this revision. _ _ _ _ _ _ _ _ _

a . List all pages changed ;e
I. by this revision. /\ i/-/j

Abstract

These calculations contain an unverified assumption(s)
that must be verified later. Yes C3 No JZ

P50 /Zel(% Seffbr\) Sh-eets w-ere uscd -ForD ff/o nq 1-o fr - c t;v e

cte £. /CC OLArve_5 t6 SAOvk, VS C-ir'C",*t ,Dr~tectl'11 ctnd

Coo r-di,-~~~~\ Q od A f td 1~-dS, 41,e~ ~cer' ,,ak

F$,1 Comn,/'>aicce R~eview -o

0Microfilm and store calculationt in RIMS Servi Center Microfilm and de tro.D4A-C
9Microfilm and return calculations to:g;R4r. 'h I Addrss

cc: RIMS, SL26 C-K

DNE CALCULATIONS Q-,4C 
7192



f -i k :) &'-

Reison DESCRIPTION OF REVISION Approved

o ";ta -Ts5ulJ 0f Oa:z/culat-l'to ýb. /fF6 1-?/-lo
-rC4' iz.; -(,-j ýc 2-1-90

TVt -e j~vrfpzire e>P ykev b i~o -6 correc4 Je-6'iI -errora k' + V

arkv'e A u 'i 4-.! eleowebve rid'Ye-AA± A r'-e.Permcg

.ý,u I I x- w -,- rZ-;v- [A ) v ,~i Z4i47 ý4-e~ e-4o"ý

j re~eevicýý 2,--4 1,.-7 l dL/;,

'T 9URPos5r- O r- -ý-*S %ZSVlc-i~N IS T0 EvA.Lup,-rE. Tr4-s

cc Ae L5 +o VA f A, -6 NOT 'P0-0 T C -TFD I. T-*,= 1-VSlo,\J 1.

A~ AD~J D E 1 5'1 1 , 17,Vb /k11 57ý 80 6

5 7i~¶ )c / 2 0

16/7C -7I7 bl~ is ) 22

34, $~ S-9, L; LL L74 L, 5 ;"/

--VOT AL- P A GE c 'p ~N'T\Q- CXLC ULAPLTlot 6--6

eV 2 -C- 1 0 pi \J)P~A~C~ (2 ý-V W "4 A-

c k2 G-P Ai~i I VL 5

.6 EE
c EP

Title:

IVA 10534 (EN DES-4-78)

I REVISION LOG
M 9 DCI U OLT-AG A) PP&T iEAl IXk A DP-E6 Gu IDE 125 SPE v1 1f'J0OO d7S50 C I A VOTAGE ,lkPEND5 IV4LYS~IS



CALCULATION REVISION LOG

________________________________________________ - Sheet 2a

TITLE: Medium Voltage Appendix R and Reg. Guide 1.75

Associated Circuits Analysis REVISION LOG

WBPEVAR9001007

REVISION DESCRIPTION OF REVISION DATE

NUMBER APPROVED

2 The purpose of this revision is to evaluate the See Cover Sheet
cables shown as not protected in Revision 1.
The modified results are shown in Tables 8.1

and 8.2.

Pages added: la, 2a, 3b, 14, 15, 15a, 16, 16a,~

Pages deleted: 14, 15, 16, 17, 18,

Pages revised: 2, 5, 7, 10, 11, 12, 21, 19,

28, 33, 34, 35, 36, 38, 39, 42,

46, 47, and 49

Total pages of entire calculation: -J9F'

31;1'7>

FSAR Section 8.3.1.4 was reviewed and no
discrepancies were found.

Rev. 2 FSAR Compliance Review e, ey $iclteL

AEC/LE DATE

0649x THIS SHEET ADDED BUY REV 2-.



NEP-3.1
Attachment 6
Pate 1 of 1 '- ,

CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

\vJ -sOOE R0ýC)0
Calculation No.

Rev is ion

Method of design verification (independent review) used (check method used):

Design Review
Alternate Calculation
Qualification Test

justificationl (explain below):

In the design review method, justify the technical adequacy of the

calculation and explain how the adequacy was 
verified (calculation is

similar to another, based on accepted handbook methods, appropriate

sensitivity studies included for confidence, etc.).

In the alternate calculation method, identify the pages where the

alternate calculation has been included in the calculation package

and explain why this method is adequate.

In the qualification test method, identify the QA documented

source(s) where testing adequately demonstrates the adequacy of this

calculation and explain.

I ýJ k C C- 0 ce'z:s N V-J c- IF- -r\-k " C - tA 0

Q cý rA UJ. 5- IZP, U C. 4 L F- -Z Z- I p P, -r r-- Z) -Z r-- C- Z'2-

4f 15 IS -2- ?-2- 'CA 0 S \J A 4

P. (2-%E: z S

nu T 1=)

U 
L--k "J C =SJ

'r> C,-T- e:
r-A F 77ý P"-J'Z")

C--ý- t- Lx=- 
9: C j-4 výJ \ Ca-ý

Design Veri ier

(Independent Reviewer)

Date

Method 1:

Method 2:

Method 3:

V--l' -



NEP-3.l
Attachment 6
Page 1 of 1

CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

R~V 4 9zc~,e,Calculation No. Revi sion

Method of design verification (independent review) used (check method
used) :

1. Design Review
2. Alternate Calculation
3. Qualification Test

Justification (explain below):

Method 1:

Method 2:

Method 3:

V

In the design review method, justify the technical adequacy of
the calculation and explain how the adequacy was verified
(calculation is similar to another, based on accepted handbook
methods, appropriate sensitivity studies included for
confidence, etc.).

In the alternate calculation method, identify the pages where
the alternate calculation has been included in the calculation
package and explain why this method is adequate.

In the qualification test method, identify the QA documented
source(s) where testing adequately demonstrates the adequacy
of this calculation and explain.

i 4med iarde/4e'7 rayl'ev &I COc-leu1 % chl,')1Cal adeWL6acq ay
al '3.1 th 0.o ~~l. k'Ii~

V e i4 e t [ cd I e e k ~ ~ o d c & c ~ ~ i- ~ ~ ,1bye -~, er e a '

(f , , esln l
D gVerifier Da'te

(Independent Reviewer)

) ý 4P-1 VA J Z 1:: 1 e--,,: ý;, 10,:: ý:- 7



Design verification has been Performed by the design review method in accordance
with the guidelines set forth by project procedure E-76-TVA.

Sheet 3B of

CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

WBPEVAR9001007
Calculation No.

R2
Revision

Method of design verification (independent review) used (check method used):

Design Review
Alternate Calculation
Qualification Test Alf,

Justification (explain below):

In the design review method, justify the technical adequacy of
the calculation and explain how the adequacy was verified
(calculation is similar to another, based on accepted handbook

methods, appropriate sensitivity studies included for confidence,
etc.).

In the alternate calculation method, identify the pages where the

alternate calculation has been included in the calculation
package and explain why this method is adequate.

In the qualification test method, identify the QA documented
source(s) where testing adequately demonstrates the adequacy of

this calculation and explain.

Method 1:

Method 2:

Method 3:

Design Verifier

(Independent Reviewer)

2- - 2,8 - 9 2-
Date

0365x

THIS SHEET ADDED BY REV 2--



_______ __ A/Ps VAR,900100Q7 S HEE T _______OF____

COMPUTED AD DATE J-31-2?6
CHECKED -5PDATE 2-1--90

S e ction0 r

1

2-

3

Ll

S

6

7

/0

1)

ThBLE OF- CONTEN\TS

7-; tie(,

Covers kee t

Re-viis~on Lo)

-Des 15 n' Ve rl; Iicq t/611

TcSAP o Comp,,tmei

Purpose

Scurces op Z'es/"ýA Lr1pt LInforlsi
( kefýc e'lc es )

LDesi~p -Tr,1ot -bctcL

C-om'putcat/cns andc/ /?rla/yses

Surmrv',qr of IC~s4It;

lq~p~~ndlc s-

A ffa erý /fcen

2

13

19

37

37



FSA~ ComP.I-ANCE~

wve re notp-d; !-o Vve re) Uý O/a tl1)5 AaOfrlq'4xýC b y

&.. f25CIclrctS4' rhCay be des,'r-QIkI. T-))e

C", 115t of ,'red,'u,, vd~/taeIye D( z-ers W.tAiCA~
r-e? u 'r e frer;<dd'c test;,-).

P\I Týe p'Jrpo-e of/'~ r74"/o' 7. T o r9 7~ e./!R

ýet-ail error: . Aloa Fsh'k 5LOCt'o,15 a l-o/c/

2- iZI N; LO I P1-CEj '2



W8/'EVAR 900106O7 S-iEET 9 O

COMPUTED _____DATE ___________

CHECKED-ýý DATE 2-1 -9d

1. PUKP05E

7Iýe f'urpose of

OLv d/Zc ccL,( /e,-)to

tA;s5Cr lCu/c la t,'ot 1S
associated1 Cl'rCcu/tS
Gui'ode /,7.5. TAjS
the colefciacy of

to evocl/~te
,pper- A ppei'/,' k~

Ge CQ- Ia C4 0 e 0 11

-Selecti'Ve Ccord;ZL/,,'6* -Fo~ bi,?'/<V 5gutldaw.,n~

- .6/e S or- cr-c6/t ,~orrc-tec(toi ?orore(ef/fm/

C i'(c U'/,t5 fec! frorn . V 57A 4do .v, 1 30,qde-C';)

-Ca.~e SAor-t c/cco/t porot~ect,,'01jQw.-c0// V5
non)-hE cqb~/s /n (Category / strmctures.



_________V EfVAP 0O 01007 SHEET 7__OF_

_______________________________________________________ COMPUTED /P___ DATE J3 -9

CHECKED Cq E.OA-rE 2-L 1c90

2.ASSOMPTION-S

2.1 For C4ý worst-case Qno/ys/s (:// Ccl~cvITS -Fed

CForn tlri /Ionto& 6care oUnSriJtc Sa n

;/) C~atejory I sru4ctures )2and t-Aese CZ/tCcg41t-
Qre- o..-rCIYad -For Cab/e protec t~oyi. Tý;s
Gq!;umvtif , o *s ConsePVC4ti've (711d does not rflr

1cter vet-'/C t/0"e 6.,

2.2 n1e 6.1 KV Shujtdown, '8ar /iýA /&p-eda,')ce

o..Ssare 6,e fmllt) t Full load 7'
ýak It is 0-s5 efo( rd occur 0A VAe cQ;rC&,t

~tlx tFe (lar~elt ererntjc& .betvee,,\ foqi 7-- L c1 2

i's re?Lu(h-e( -For A?10,erol,'x R ~o t) T-A;.5
ca/,'PFereriti'at 1'5 added to te a! load c cf re17
to ýet thýk mxi'mumv Loald~ load;r For a

TAig iis~oc feoo/.' nd 'ostZ

re u-re /a t-er /C r PC 4 tc& 1

C)



___ WPF VAR ý 0 0/O007 7

3-TE

:3./EFEAENCES

IocFk5~o Aq,o,ae1-icl/x R ) Ty, e -I)
CI'rcý4/t$, B268 91002-13 0-76.

fo r USe i n
B2-6 23 0-7131

C4-teqorX.I
0S55-

-3.5 Wg/v Comute r;ye d C r-,6'e R o u t>, 9  c C Cc RS) ) RI

SWy1tem rn ,:D9 Version 6 C14 :'-ý b

3g. P50 R~e(G../ -'e~t/ný5 SAeetL M 1an /

S5Jeet Nuc-~er- S5heet Num~~ier

L46 27

5 700
5-762
57o5

?176
2 1"77

9-23--g5

/0 -I3-?3

4Lo27 9,1/

41317

21035 L

7-)2. ''

3n79 83
3)1O 0

6-0I-77

2--22--95

/0-13-93

CC:.~~ JT~

3.3 E -Df-3 -1)

3L/

C:-iEc:< ED

5 P- C- Zý/'o /11 9. 3. /. ý

0 ý S'ý F-e 57A I)t.,,Iawll-7 -Ilo-SI Fo're Protec tion2- wB --Dc
Capo6il;ey 32-ý 9907/9 013



W PE VA & k0 9010 7 SH'EET OF _________

________________________________________________________________ COMPUTED _______ DATE ____________

CHECKED ýCcF DATE2--9T

3.6 ~ ~ ~ ~ ~ S~e P5/Rly efl OIul er~t)

39311

,ý/o 3 2
'Y3 /9

-7784

1471

3191

3183

11 3 LI 7

72-11

L1-033

ý670

-7790

31 ~13 I
131,35
'31 S'6

F IY
Lfq

7 7

23

TsI

10-17-3 LI

2--22--95

1l / I-Fy -

610-3-?3

9/I -~ 2-9-

2 -22-?.3

/0-13-233

6.I3~~Lf

41/3 41

-72-13
Z/030

ý17/3 Li

Li 320

7 791Y

77 9.5

O'l13

9237
331./2

ST -733

q/675

S65

~9970

-33 LI'

5-732
-725/
go/0

R9

so

Eo

21
7-7

-20

77

-95

20

//- 5- Fy
6-11/-77ý

2-) -7g?1

70-12-80!

9-1/3-?2

23-/7-7 7

7-22---60

9-1-F/

3-/7-77

6-1/-77

-7-22- F0



____ ~~v,/ ___ __V PV4~ 00/ Oo 7

C :M P UTEZ I-___ OAE T _____

'3.06 PSO Relay Sett//, SAee6/ 14c',aa/ (CCaiZL) -

S,ýe et NcIQ,r, er-

9-2--7-20

6 - /O- 9?-?7

12--16- F-3

''-2-7-FO

-3q~33

3963

3S59

3010

gly

19 L

6- 6-/O-S

, ,_
/Z- /0 -3
9 -2-7-FO

S7/0-E

-3.7 D.G-~5/2.6.2

saedr 0n

) Setectkici) of

clztedj 6-3O0-76

Czc~/lvctoC iize~s

C rit-e rvcz

-3. ~I~t~// WBNv rE7-51 f- 7-Y06 --0002)1
Power~e~a Syteyj 14oclse 4cc

~ C~cc.i~ ,'~~ AYM/EEB-MS- TIOS5- 000 () /2OXIIIC 157

PO'1ver Sy5Zt'iv Dc abs (TEL-45s))
132C&91 10-314c'0

3961

3030

33F2-

396O

'3~ 329

303

939

341/

RI

2-IL4~~ ~

CHECKED Da7ý

t Num Z er



____ ~~,~f~Ei/,;g ~iOOLO~7 -- 7 /1 / ________

7AT ________

-3./o T V/7 rZ::'rLwinj -

)5 E 500-1

155500-2

41-5 /V715

LISN 721- 2

4 5 VV 7Z'-/i-

LiI71 4'

2/ 5 i17 20 -/

L6 W 2-720 -/

+3 5W /72 LY -15

-1 5 ý. 7-72-q -2IRO

1ý /2

,9I5

L1-V5w72-q-2- D15

LI5tA/7Z-'f3 91

Lt 5W72q-LI AL5

Rep~est

7S5 V 700

Li$W 27201

(3Z6 -7105I7 079),

3Q A N kO. A 1N'LNP0 G1 eu rý A C. L0 1\ :01N (I EE~V/ iB R,

10C -Q C t-,o -Ol S1

I ~} t-~---~ r
I

3. 15 wJf6 9 9Q2-oI o S Po CALE TQ

F09, C SS-T C "~-S> DI 6 .z7 Yj TP !&&D~4N

)2 R

1.-i- CAL C-UL11--T 1cON No
v

/A

KI

23:;

2 ýlqcql-

RtP

C

ýZ 2

3. il E Y cep tio4
Ex-we-z>r- 36-5 -/ý



WE__E__R- 0 1067- S " EE 12 OF____

COMPUTED ________ DATE .iL2U.O
CHECKED 5ýDATE 2-1-90

14. -DESIGN INPUT Jj)ATAq

~iP-SO Relcty S'eft/r' SlieetS W~~ere Used to ctr-i'e
kreai&Cer j0(ortect; ve re ay .5etfb-igs cmn/ to /o/ot
Cu{ rves. See k~e-Ferences -For- /'s t- o f SAeets vseJL

42 Overc-vrret /-Clay onci -FU5e cA0.-cxcter.stkc cc(.4rveS
(A 16cAi ,-Yle,,V ~v~ee 05ed to7'/vlt t;/.ne-CLCfurre~
c urves5,

,9.3 ELAIS-/IC (rýeF. 3.'7) w~as Q~ed4 as tAe
fo r rr) cL)( Im(vrm -afl/t cc~rtcf1t-.

~i TVAi Suoj/e- /1re d/1'w"n~s ) COntlc~t1*0r CiPIr15S
ctncI CCPS We~re USed t-0 ceterMrI~re C-q~/eS5

W;t- /n I sco"Oe O P XI 7 s ttA6// 01)4 to
c~etcrml'Ie c(26/ sizes,

'15C.Kie Aýerrqcj c~qrnwqe Cr'e *tken f'1-0 m

DO- E 12, 6. 2. ,

1 J Full JoCL( C~cur'ee#ts

Qf(p- taken -Frornx.

-Fr1- sALutdowiv' boa~rd

4-7 A P- Po;Žco -jET Fs-, IZ. -- 0& rc9

REP- 3 *'s A ?FPNDtMX- A (SEri.- A-TAc-4m~hrT-

socu fC~f

/ 0 Q W/S

R3-



__ W~PE vAR'g 0/00o7 SHEET .L30 OF________

COMPUTED ______ DATE -?-c

NO )I ur1-1vr'P/1ec osspZ/rvltlos - See Sect,'crn 2..



Medium Voltage Appendix R and
Reg. Guide 1.75 Associated
Circuits Analysis

Calculation No. WBPEVAR9001007

Prepared

Checked b Date

Page 14

6.0 COMPUTATIONS AND ANALYSES

Time-current plots are included in Appendix A. To reduce the number of
plots, identically set relays were combined to make generic plots when
practical. The analyses of this calculation essentially consist of the
plots documented in Appendix A.

Cable thermal damage and auto-ignition curves were developed by
determining values for 10 and 0.01 seconds and plotting.

6.1 6.9KV Shutdown Boards Circuits

6.1.1 Selective Coordination of 6.9KV Shutdown Boards - Plot A.1

This plot is applicable to all four boards, showing the normal
feeder and two alternate feeders. The load breaker curves shown
are for the largest loads, and thus are the worst-case curves.

It was demonstrated a high impedance fault of 606 Amps will not
trip the upstream breaker set at 800 Amps.

6.1.2 Cable Short Circuit Protection for Non-required Circuits Fed from
6.9KV Shutdown Boards. - Plot A.1

This plot is applicable to all four boards. All cables off the
shutdown boards are size 2/0. Since the worst-case protective
relay settings are shown, all circuits are shown to be
sufficiently protected.

THIS SHEET ADDED BY REV
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6.1.3 High Impedance Fault Analysis - Time Current Plot A.1

The methodology for the high impedance fault analysis conforms to Appendix R
Type I circuits described in the Design Criteria WB-DC-30-13 (Ref. 3.3). The
Design Criteria paragraph 3.1 specifies: that the total current carried by a
board when one of its Non-Appendix R circuits is subjected to a high impedance
fault shall not trip the upstream feeder breaker. The high impedance fault
current (IF) is calculated as follows:

IF = Total current for all Appendix R Loads (IR)
" Total largest current for Non-Appendix R loads operating (INqR)
" Differential between protective device setting and normal load

current of largest Non Appendix R load operating (DI)

IF = ½R + IR+ DI

Op ;I 1; , "?.1

Table 6;l1 is a load list of a 6.9KV Shutdown Board obtained from Reference
3.9. The trip settings are the same in Rev. 1 of the calculation and obtained
from 6.9KV Switchgear Relay Setting Sheets. The Appendix R loads required
were determined from calculation WBN-05G4-031, (Ref. 3.13) Equipment Required
for Safe Shutdown per lOCFR50 Appendix R. The full load currents of loads
operating are shown under the column heading "1APP.-R Load Amps" and the loads
not required are shown as '0'. The total Unit 1 accident load was obtained
from Attachment-4. This is shown under column heading Accident FLA.

TABLE 6-1

6.9KV SHUTDOWN BOARD CONNECTED LOAD AND APPENDIX-R LOAD

LOAD HORSE
POWER

HP or kVA

CNTMT SPRAY PMP
RHR PUMP
SAFETY INJ PMP
ERCW PMP
ERCW PMP
AUX FEEDWTR PMP
CNTFGL CHRG PMP
6900/480 XFMR
6900/480 XFMR
PRZR HTR GP
NON SAFETY

PRZR HTR GP
SAFETY

700
400
400
800
800
600
600

2000
2000

500

FLA
AMPS
(FLA)

52.58
30.00
31.00
63.00
63.00
49.50
45.00

167.35
167.35
41.84

500 41.84

BREAKER
TRIP SET
AMPS (TCA)

64.0
37.5
37.5
72.0
72.0
60.0
54.0

216.0
216.0

60.0

60.0

TOTAL 752.46

APP. -R
LOAD
AMPS

0
0
0
0

63.0
49.5
45.0

167.35
167.35
0

41.84

534.04

(TCA)-(FLA)
AMPS

11.4
7.5
6.5
9.0
9.0

10.5
9.0

48.65
48.65
18.16

18.16
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52.6
30.0
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45.0
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167.3
0

0

605.8



Medium Voltage Appendix R and
Reg. Guide 1.75 Associated
Circuits Analysis

Calculation No- WiBPEVAR9001007

Prepared by Date0

Checked by -Date 3"o'2

Page 15a

IR= 534.04 Amps
Largest Non Appendix R load current IR= 63 Amps., DI =9.0 Amps

IF = R + INR + DI Amps

IF = 534.04 + 63.0 + (9.0) = 606.04 Amps

The largest Non-Appendix R load is actually the spare 6900/480V transformer on
each 6.9kV Shutdown Board. Since the cables associated with the spare
transformers are either routed in the same fire zones as the normal
transformers cables or will be protectd from a fire, the next largest load on
the 6.9kV Shutdown Board was used for determining the high impedance fault.

Power factor is chosen to be 1.0 for conservatism. A 1.0 power factor
provides the largest possible current value. Time-Current plot A.1 shows that
the upstream main feeder breakers of the 6.9kV Shutdown Boards will not trip
at their present set point, due to a high impedance fault of 606 Amps above.
A lower trip setting of 800 Amps for the above breakers will also be adequate
to prevent tripping due to a high impedance fault. Also such a trip setting
is satisfactory for a maximum load of 605.8 Amps when the Unit 1 is postulated
to have an accident. It is recommended that the trip setting of the circuit
breakers be lowered to 800 Amps for superior protection against overcurrent
for 6.9kV Board Feeders. DCN M-12051-C shall include a statement that the
CSST switchgear overcurrent relay trip settings will be lowered by
Transmission and Customer Services Group (T & CS).
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6.1.4 480V Circuits Protected by 6.9KV Shutdown Board Breakers -Plots

A.2, A.3

The secondaries of the 480V Shutdown Board transformers and
Pressurizer Htr. transformers are protected by the primary side
circuit breakers.

The plots show adequate cable protection for the 480V shutdown
board cables. Plot A.2 shows that the cable thermal damage curve
is below the protective relay curve (primary side of the
transformer) for the time period 0.9 to 1.2 seconds (57,500 to

50,000 Amp approximate values). However the cable is adequately
protected as the thermal damage curve is above the maximum short
circuit current for the secondary side of the transformer.

'sc " pu X IB
I = VIZ

Transformer Rating From One-line Drawing: 2000 KVA, 0.07Z -
(Z=.07 pu) P-U
1s 2000 x 1.05 36,084 amps

sc =.ý3x 0.480 x 0.07 '

(1.05 was adopted from Para. 2.1 on assumptions in Ref. 3.8)

Note: The above Isc value of 36,084 Amps is an approximate
value based on the transformer information obtained from one-line
drawings. A detailed calculation using actual transformer tested
ratings and exact motor load short-circuit contributions may
y rle~fdý"are short-circuit values. These values will however
still be below 50,000 Amps (1.2 seconds) which is the approximate
vall'ep' c point the cable thermal curve crosses below the
relay curve on plot A.2. For conservatism, the auto-ignition
temperature curve was not used even though the curve is always
above the protective relay curve for all points between 0.01 and
10 seconds.

6.2 Cable Short Circuit Protection for All V5 Non-lB Cables in Category I

Structures

6.2.1 Cables from 6.9KV Common Boards A and B - Plot' A..4

All cables from the Common Boards are size 2/0, The 2/0
thermal damage curve is plotted against the Common Board
breaker with the worst-case relay settings. All cables are
protected.

6.2.2 480V Circuits Protected by 6.9KV Common Board Breakers -

Plots A.5, A.6, A.11.

The secondaries of the 480V Aux. Bldg. Common Board
transformers and Switchyard Distribution Cabinet transformers
are protected by primary side breakers or fuses.

0278x THIS SHEET A D~~
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The plots show adequate cable protection. Plot A.5 shows
that the cable thermal damage curve for the 480V Aux. Bldg.
Common Board feeder cables is below the protective relay

curve (primary side of the transformer) for the time period
1.0 to 1.8 seconds (28,500 to 21,500 Amp approximate
values). However the cable is adequately protected as the
thermal damage curve is above the maximum short circuit
current for the secondary side of the transformer.

'sc ' Pu X 'B
I = VIZ

Transformer Rating From One-line Drawing: 1000 KVA, 0.08Z r

(Z=0.8 pu)

Isce 1000 x 1.05 15,787 Amps
0-x 0.480 x 0.08

(1.05 was adopted from Para. 2.1 on assumption in Ref. 3.8)

Note: The above Isc value of 15,787 Amps is an approximate
value based on the transformer information obtained from
one-line drawings. A detailed calculation using actual
transformer tested ratjin s and exact motor load short-circuit
contributions may y a1'< shot-irui values. These
values will however still be below 21,500 Amps (1.8 seconds)
which is the approximate value at which point the cable
thermal curve crosses below the relay curve on plot A.5. For
conservatism, the auto-ignition temperature curve was not
used, even though the curve is always above the protective
relay curve for all points between 0.01 and 10 seconds.
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6.2.3 Cables from 6.9KV Unit Boards 1A, 1B, 1C, 1D, 2A, 2B, 2C, 2D
- Plots A.7, A.8

The cables routed into Category I structures from the Unit
Boards consist of the normal shutdown Board feeders from
Boards 1B, 1C, 2B, 2C. See A.7.

Since all circuits are assumed to be associated circuits,
Plot A.8 is showing that all circuits from each 6.9KV Unit
Board are adequately protected. Size 2/0 is the smallest
cable feeding any Unit Board load.

6.2.4 Cables from CSST C and D Switchgear - Plot A.9

CSST's C and D provide alternate power supplies to the
Shutdown Boards. Plot A.9 shows coordination between CSST
switchgear breaker and shutdown board breaker. Feeder cables
are adequately protected for thermal damage. The value of
short circuit current calculated is 24062 which includes
motor contribution from one shutdown board via the secondary
windings (CSST-C) using the shortest cable lengths and
including the cable impedance based on 25'C conductor
temperature.

The Plot A.9 shows the short circuit current coincides with
the protection relay curve at approximately 1.4 seconds. The
cable thermal curve is above the short-circuit/protection
relay curve at this point.
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6.2.5 Short circuit calculation for cables connecting CSST-C and D to 6.9KV
Shutdown Boards (Plot A.9)

CSST C No. MLM56954 with on load tap changers:
ZX=4.98% @ 16.5 MVA 4.98 x 33/16.5 = 9.96% @ 33 MVA

ZHY = 4.95% @ 16.5 MVA 4.95 x 33/16.5 = 9.90% @ 33 MVA
ZXy = 9.29% @ 16.5 MVA 9.29 x 33/16.5 = 18.58% @ 33 MVA

Load Loss H-X = 37.451 KW @ 16.5 MVA
Load Loss H-Y = 37.282 KW @ 16.5 MVA
Load Loss X-Y = 90.896 KW @ 16.5 MVA

@ 33 MVA Base

RHY

R~y

XHX

XHY

XXY

XH =

XX =

Xy =

Ry =

XH/lR

Xx/R

Xy/R

9947

R (PU) =1
2R Loss (KW) X MVA Base PU

Rating (kVA) MVA Rating
= 37.451 x 33 = 0.0045 PU ZH = 1/2 (ZHX + ZHy - Z~y)

16.5x103  16.5 = 1/2(9.96 + 9.90 - 18.58)
= 0.64 PU @ 33 MVA

= 37.282 x 33 = 0.0045 PU ZX = l/2(ZHX+Z~y - Z~jy)@ 24 MVA
16.5x103  16.5 = 1/2 (9.96 + 18.58 - 9.90) x 24/33

= 6.78 PU @24MVA

=90.896 x 33 =0.011 PU Zy = 1/2 (ZHY + Z~y - ZHX)@24 MVA
16.5x103  16.5 =1/2(9.90+18.58 - 9.96)x24/33

= 6.73 PU @24 MVA

= ZH .RHX 2 \/0.09962 - 0.00452 =0.0995 PU

= V0.0992 - 0.00452 = 0.0989 PU

= V0.18582 - 0.0112 = 0.1855 PU

-1/2 (0.0995 + 0.0989 - 0.1855) = 0.0065 PU

-1/2 (0.0995 + 0.1855 - 0.0989) = 0.0931 PU

-1/2 (0.0989 + 0.1855 - 0.0995) = 0.0925 PU

*1/2 (0.0045 + 0.0045 - 0.011) = -0.001 PU

*1/2 (0.0045 + 0.011 - 0.0045) = 0.0055 PU

*1/2 (0.0045 + 0.011 - 0.0045) = 0.0055 PU

H = 0.0065/-0.001 = -6.50

.X= 0.0931/0.0055 = 16.93

y = 0.0925/0.0055 = 16.82
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CSST

ZX =0.0055+jO.0931

Zcx =0.0155+jO.0222

(823' - 40014CM)

ZS @ 33 MVA Base -33 x 10 /Tan 17.7
5530 X 106
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=5530 X/R = 7.7

-0.001 + j 0.0065

Zy = 0.0055+jO.0925

Zcy =0.0160+j0.0229 (849' - 400MCM)

__Cable length to Class 1 Bldg.

=0.00597 ./Tan -17.7

= 0.00597 /82.60

ZS= 0.00077 + jO.005920 PU @ 33 MVA Base

ZH = 0.0010+jO.0065
ZX = 0.0055+jO.0931
Zcx= 0.0155+jO.0222

Ztt= 0.02077+jO.1277 = 0.1294 /80.70

'sc = 33000 x 1.05* =

3 6.9 x 0.1294
22406 Amps

* 1.05 was adopted from Para. 2.1 on Assumptions in Ref. 3,8.
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Motor contribution from one shutdown board via secondary windings (CSST - C)

33MVA Base

Zx= 0.0055 +,j 0.0931

Zcx =0.0155 + i 0.0222

Zm = 0 + j 1.52

ZY 0.055 + j 0.0925

Zcy =0.0160 + .j 0.0229

Motor Load =Total connected load Table 6.1 - PRZR heater loads
752.46-2(41.84)=668.78 Amps

Motor contribution from one 6.9KV shutdown BD:
6.25 times connected motor full load current = 668.78Ax6.25 = 4180 Amps = I
(6.25 times I'LA used as symmetrical short circuit contribution for
conservatism - Ref. 3.14)

Motor Reactance Xm = 4180 3 x 6.9 =1.52 P.U.
33000

Zm = 0 + j 1.52

Zx= 0.0155 + j 0.0222

Zx= 0.0055 + j 0.0931

Zy= 0.055 + j 0.0925

Zcy = 0.0160 + j 0.0229

Zinc =0.0425 + i 1.7507 = 1.7512 /88.60

'mc 33 x 106 x 1.05 = 1656 Amps
3 x 6900 x 1.7512

Itot = 'sc + Imc =22406 + 1656 = 24062 Amps
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6.3.4 Cables from RCP Boards 1A, lB, 1C, 1D, 2A, 2B, 2C, 2D
Plot A.10

The cable from RCP Board to containment penetration and then to
the RCP is 500MCM minimum, and is adequately protected as shown
by Plot A.5. The 2/0 cable from the penetration to the RCP PT
fuse is inadequately protected by the RCP Board breaker., both
against thermal damage and auto-ignition. A minimum cable size
of 300MCM is necessary to be protected for the cable thermal
damage temperature limit of 2500C,. 1i' + h P 0.Cu rc' ! Q •CC

7.0 SUPPORTING GRAPHICS

See Appendix A for Time-Current plots.
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9. CONCLUSIONS

The results of this calculation are summarized in Section 8. All cables,
except the 2/0 cables from the penetrations to the RCP PT fuses, are
protected against reaching temperature for insulation damage or
auto-ignition as indicated in Tables 8-1 and 8-2.

It is recommended that the IAC51 relays be reset at a lower value, at 800
Amp primary current as demonstrated in time current plot A.1 for the
alternate supplies for 6.9kV Shutdown Boards and plot A.9 for the main
feeder breakers on 6.9kV Shutdown Boards. Such a revised setting will
provide superior protection against overcurrent for 6.9kV Shutdown Board
feeders, which carry a maximum current of 605.8 Amps.

It is recommended that the 2/0 cables from the pentetration to the RCP PT
fuse be upsized to a minimum size of 300MCM. 300MCM cables will be
protected for thermal damage as shown on time-current plot A.10. DCN
M-16432-A will implement the above recommendation.

10. APPENDICES

Appendix A - Time Current Plots (See following pages)
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Power Fuses

Style Number Index Curve Data Guide

Style Number Series
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151D254G1 1-G1 2
1 51025 SGO1 -002-G03

ýý 161 D255G06-G09
1 51 0255GI1 -GI 2
151 D883G02
1 51DB83G05
1510883001-011
5970C62C-01 -GOZ-c-03
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897BC866Q1 Thru C-05
597BC70G01 Thru GOB
5978C72G01 Thru 005
957001 2001 Thru C-08

Curve Numbers

3,.4, 13, 15,.19
3. 4,13. 16. 20
7, 8,13, 16. 20
1, 2, 14, 17, 21
3, 4,14, 17, 21
9, 10, 14, 17, 21
1, 2,14, 18, 22
3, 4, 14,18, 22
11, 12, 14, 18, 22
5, 6,13, 15, 19
9, 10, 14, 17, 21
5, 6,13. 15, is
7, 8, 13, 18, 20
9,.10,14, 17, 21
11, 12. 14, 18,22
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For coordination with another protec-
:ivi device onl tho load side of the fuse,
the malting characteristic of the fuse
m uat be separated from the operating
charaicteristic of the other device by an
appro~priate safety zone,

When added at the )eft aide of any
melting curve, the safety 1bano sheown
covets the ordinary service variables
Including pretoadIng

In th-t direct comparigon of perform-
anice ^harts, placing tne right hend e nd
left h and borders of the chart at rthe.
other device on the safety zone limrits
of th a curve sheet ao equivalent to
eddirg the safety uand to all melting
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3 1 2 Me*

+---f- hi-.

9
~,

Application Os:. 38-733

See Curves 15, 18. 17 and IS for 12t values 711010

SI I I I

IlI~
II

~

0I-4~~-~ aS

I' I ti

of 4 * 5 it I II

CURRENT IN AMPe.RES

Type CX Current Limiting Powver Fuses
Minimum Melting Ttme.Current Ciarmoteristtos, 4.3 KYv Through 15.5 IKv

Curve aree on' tesiq &tating wstn #~s unite , Ofn amo~ent :eoara,'O re, oi 25PC stif
vvithowi n,. :(,. OC,1l0 ore Waftied to minlgvnui feel 0.01P.1 64 varialofti 1cuid be positive

3wicgi~gar Oivnsoon. Cornarc-nen saes,. Cost litill..iougr. Pg. 1511t2 Cu.Numbs,
Peicresnct; Cw"v
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ABB Power Tr~D CompanY72

PL'rchas~r r~ni:eE Vallev Auihority Ac
Dai- of rest 5-25-J Purcnaser's Order Nlo. 90?11L8-746/al SADL C0812483 E.G. No.lt 59CCore OA/~FOA/FOA Phase Three Hertz 66 Insulating Fluid Oil L. Spec. NLfl 569`0'8 Polarity See f~p.3

___ no V indina N indina y
::Q00/4~~4000/Z70 V 2003000/140000 KVA '24000/32000/40000

Voltaoe 161000 - Vol taoe 6900 VolIt-aae 69000For Doalritv. ;dditioijal tao voltaoes and connections. 3Ce Instruction Plates 10~f 5695-10 and flLf 5695-11.

RESISTAtICES. EICHI~ CURnLSSSAWIPEz1E-~sed on noreal ratina. unless otherwise stated. Losses and reaulation_`:are based on watt~eter neasurements. For three ohase transiorm~ers the resistances are the sua of the three chases in'series.

RESISTANICE III OHMS AT 75'C Z EXCITE N1O LOAD 110 _V110 k . k
'CURREIIT 'LOSS WAITS' [a .9 kV TO 6.~9 kV ITO 6. .SEIA tO ' ~ IJIf6SiRATED RATED k l5) VA 16560 kVA 16500 IVA

VOLTAE VDLA~E LOAD LOSS Z IMP :LOAD LOSS ' IP 'ODLS
y I HAITS -75'C: 71'C IWATTS 154C, J15C IVATTS 751C: 5SLA 1 6 9 5)4 -;1 2 S 1) .0 07? 0.0076 ; 0.192 47640 37451 4.8 7282 4.95 70896 92

A IV E R ,2 
_JJ

GIRPE 0. 11 414 859 842 1 0- ; 9.i
.' 00 ".0 5.0I 0 0 I I I I

100 PF 9OI80 Fo

8U:GUARANTE ;.0 ; .0

AUERISE-~Aye -~ rise in dearees C. corrected to instant of shutdown of transforger.
* 1:11 4 `IL~I15695l with windings connected ;nd loaded aE follows:H Windiria 148. 711 J kv 1 7. goo.: X indina * 6.276 kV 2200.3 a.Y Windin6 6.296 kV 22?00.8 'ma'.'until constint temoerature ris' a ece.

RISE OF W INDI1UES aY RESISTANCE TPA)IBIENT TEMP. WINDING HOT SPOT RISE
LONSANTy 6U A FLUID ING INOG ' IDLER ' H

HIY bURIEEI RISE XA IER P OR ROOM
I0 ~ 4.6 40.3 -50.5 J,5 401.6 22.9

II 2 ~ ; 4 7: 47.5 S53.S2.

[flSULATION TESTS WINlDING VOLT RATN APLE"Nk I EONDS

N 161000 34 so69PPL lED PUTE11TIAL TESTS 6900 1 46~
y 6700 26 i 60*Volt~ze ;aaoiiid between eacni windino and all i irino.Fiins 480 . 'other winaiae! connected to csre and around.) I . umos

R E rA K S This tzrn;iarner was subject to and successully withstood the inoulse tests applied in accordance
w it0 t~.a I ;test ANSI test codes. Copi es of the osci~llooraas are on permanent file at the sluncie

1 Sac G;6e 3^ for ouar;ntcceo losscs.
:I 1noicatis temoeraturi rises are obtained fron M1L1156751.

ý,E&Y ceriK at tliz is c rue rpoort bisea or. r';tory tests e~oe in accordance with thE latest Transiormer Test Cciae

~i S HEET ADDED BY REY.
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ATTkc-H M EN
VERIFIYCATION WORK.S1

FOR CALCULATION

Task No.
Document No.
Revision

PWL
WBPE~VAM.00I00-7
2-

aMT

MED~uI1m Vo-r'1)PEbýY

Title PcSCCjATT--1 CARFCU%1TS, NWNM1SiS

QUESTIONS TO BE ADDRESSED

1 Were the inputs correctly selected at the correct revision level, and
incorporated into the desifn? 'YES

2 Are the assumptions necessary to perform the design activity
adequately described and reasonable? Where necessary, are assumptions
identified for subsequent re~verification after the detailed design
activities aeCEleted? cs

3aj.. ,A~re the appropriate guality reavirements specified?
3b Are the appropriate guality assurance recuirements specified?

4 Are the applicable codes, standards, and regulatory requirements
including issue and addenda properly identified, and are their

-,reguirements for desizn met? IYES.
5 Have applicable construction and operating experience been

-. considered?
6 Have the desizn interface reouirements been satisfied? Ili
7* Was an appropriate desizn method used? -

8.L Is the output reasonable compared to inputs? 'I E:S
9 Are the specified parts, equipment, and processes suitable for the

required application? Are all applicable construction specifications
referenced an the drayinia(sT)?

10 Are the specified materials compatible with each other and with
the design environmental conditions to wh~ich the -materials viii be
exposed?

11~L Have adeanate maintenance features and recuirements been specified?
12 Are accessibility and other design Provisions adequate for performing

needed maintenance and repair?
13 Has adequate accessibility been provided to perform the inservi~ce

- inspection e-=ected to be reqiuired durinz the plantlife?
14 Has the design properly considered radiation exposure to the public

and plant personnel?
is Is the acceptance criteria incorporated in the design document

sufficient to alloy verification that design requirements have been
satisfactorily accouaml13hed? *7VES

16 Have adequate preoperational and subsequent periodic test requirements
been aoorouriateiv sipecified?

17 Are adequate 'hand.ling, storage, cleanming and shipping requirements
speci fied?

is~ Are adeanate identification rmoirements specified7
19 Are requirements for record preparation review, approval, retention,

etc.. adenuately sopecified?

For Calculations, only questions 1, 2, 4, 6, 7, 8 and 15 are considered
applicable..

Independent Veri f ier TO-F NRS~h /F: .ý2
Print/Sign,

2--2-8 -92-
Date

THIS SHEET ADDED BY REV ýZ



Ampacity Requirements for the CSST C & D Cables to the 6.9KV Shutdown Boards

UNIT 1 ACCIDENT & UNIT 2 NORMAL

BOARD NAME COMP MOTOR NAME

OPERATION/HOT STANDBY
CONNECTED

HP/KVA FLI

EAQ.- -
W V P EV^A RO;/ 1 ~

7- TA - H I'IK A/.

ACCI DENT
FLI

6.9KV SHTDN HO IA-A
6.9KV SHTDN HD lA-A
6.9KV SHTDN HD lA-A
6i.9KV SHTDN BD lA-A
6.9KV SHTDN HD lA-A
6.9KV SHTDN BD IA-A
6.9KV SHTDN BD lA-A
6.9KV SHTDN HD lA-A
6.9KV SIITDN HO IA-A
6.9KV SHTDN BD IA-A
6.9KV SATON BD IA-A

6.9KV SHION BD lB-B
6.9KV SHTDN HO lB-B
6.9KV SHTON HO lB-B
6.9KV SHION HO lB-H
6.9KV SHTDN BD lB-B
6.9KV SHTDN BD lB-H
6.9KV SHTDN HO lB-B
6.9KV SHTON HO lB-B
6.9KV SHTDN BD lB-B
6.9KV SHTON HO lB-H
6.9KV SHTON HD lB-H

6.9KV SHTON 90 2A-A
6.9KV SHTDN BD 2A-A
6.9KV SHION HO 2A-A
6.9KV SHION HO 2A-A
6.9KV SHTDN HO 2A-A
6.9KV SHTON HO 2A-A
6.9K0 SHTDN HO 2A-A
6.9KV SHTON BD 2A-A
6.9KV SHTDN HO 2A-A
6.9KV SHTDN HO 2A-A
6.9KV SHTDN HO 2A-A

CNTMT SPRAY PMP lA-A
RHR PUMP IA-A
SAFETY INJ PMP lA-A
ERCW PMP A-A
ERCW PMP H-A
AUX FEEDWTR PMP IA-A
CN1TF6L CHR6 PMP IA-A
6900/480 XFMR 1A1-A (KVA)
6900/480 XFMR 1A2-A (KVA)
PRZR HTR GP IA-A (KVA)
PRZR HTR GP ID (KVA)

CNTMT SPRAY PM? lB-B
RHR PUMP IB-H
SAFETY INJ PMP 19-B
ERCW PM? F-B
ERCW PMP E-B
AUX FEEDWIR PM? lB-B
CNTF6L CHRG PMP 19-H
6900/480 XFMR IBl-B (KVA)
6900/480 XFHR 192-B (KVA)
PRZR HTR GP lB-B (KVA)
PRZR HTR GP IC (KVA)

CNTMT SPRAY PM? 2A-A
RHR PUMP 2A-A
SAFETY INJ PM? 2A-A
ERCY PM? 0-A
ERCV PM? C-A
AUX FEEDUTR PM? 2A-A
CNTFGL CHR6 PM? 2A-A
6900/480 XFMR 2A1-A (KVA)
6900/480 XFMR 2A-A (KVA)
PRZR HIR 6P 2A-A (KVA)
PRZR HTR G? 20 (KVA)

TOTAL

THIS SHEET -AD ED BY
752.4 492.2

700
400
400
800
800
600
600

2000
2000
500
500

TOTAL

700
400
400
800
800
600
600

2000
2000

500
500

52.6
30.0
31.0
63.0
0.0

49.5
45.0

167.3
167.3

0.0
0.0

605.8

52.6
:30.0
31.0
63.0
0.0

49.5
45.0

167.3
167.3

0.0
0.0

605.8

52.6
30.0
31.0
63.0
63.0
49.5
45.0

167.3
167.3
41.8
41. B

752.4

52.6
30.0
31.0
63.0
63.0
49.5
45.0

167.3
167.3

41.8
41.8

752.4

52.6
30.0
31.0
63.0
63.0
49.5
45.0

167.3
167.3
41.8
41.8

TOTAL

0~0

C

-o

~j L.
L.. %1)a->

700
400
400
8000
800
600
600

2000
2000

500
500

0.0
0.0
0.0

63.0
0.0

49.5
45.0

167.4
167.4

0.0
0.0

\CSSTCAB



Ampacity Requirements for the CSST C & D Cables to the 6.9KV Shutdown Boards

UNIT I ACCIDENT & UNIT 2 NORMAL OPERATION/HOT

BOARD NAME COMP MOTOR NAME HP/K VA

STANDBY
CONNECTED

FL I

WB8PE V/A ANCC, f 0 R.7

ACCIDENT
FLI

CNTMT SPRAY PMP 28-B
RHR PUMP 28-B
SAFETY INJ PMP 2B-B*
ERCW PMP H-B
ERCW PMP 6-B
AUX FEEDWTR PMP 28-B
CNTFGL CHR6 PNP 28-B
6900/480 XFNR 281-B (KVA)
6900/480 XFMR 282-B (KVA)
PRZR HTR 6P 28-B8 (KVA)
PRZR HIR 6P 2C (KVA)

700
400
400
800
B00
600
600

2000
2000

500
500

52.6
30.0
31.0
63.0

63.0
49.5
45.0

167.3
167.3

41.8
41.8

752.4

NOTES Above values are conservative for the following reasons:

I.All redundant equipment is considered
accident unit.

2.Assuies all loads on a 6.9KV Shutdown
power factor - worst case.

to be operating in the

Board have the same

3.Transformer ratings are used but the actual load on each
transformer is less than the rating.

4.For the unit in an accident, the RHR, Safety Injection and
Centrifugal Charging Pumps are considered to be operating on
each train which would be for a short time duration since two
of the three pumps are high pressure pumps and one is a low
pressure-pump.

5.The pressurizer heaters will be an intermittent load in
the non-accident unit to maintain pressure control.

Above listing has Unit I in an accident and Unit .2 in Hot Standby,
but the ampacities calculated also apply to Unit 2 in an accident
and Unit I in Hot Standby by using the accident and non-accident
ampaci ties.

-THIS SHEET ADDED BY REV' L

6.9K0
6.9KV
S. 9KV
6.9K0
6.9KV
6.9K0
6. 9KV
6.9KV
6.9KV
6.9KV
6. 9KV

SHTDN
SHTDN
SHTDN
SHTDN
SHTDN
SHTDN
SHTDN
SHTDN
SHTDN
SHTDN
SHTDN

BD 28-B
BD 281-B
BD 2B-B
BD 28-B
BD 28-B
BD 28-B
BD 28-B
BD 28-B
BD 28-B
BD 28-B
BD 28-B

0.0
0.0
0.0

63.0
0.0

49.5
0.0

167.4
167.4
41.8
0.0

489.0
1Z1


