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TVA 10697 (DNE-6-86)
_QA Record

DNE CALCULATIONS

TITLE PLANT/UNIT

" V Non-Class 1E Power Cable Associated Circuits WBN 1&2

RING ORGANIZATION KEY NOUNS (Consult RIMS DESCRIPTORS LIST)
q EE Cable, Associated, Circuit Anal, Non-Safety Rel, Power

BRANCH/PROJECT IDENTIFIERS Each time these calculations are issued, preparers must ensure that the original CR0) R IMS accession
number is filled in.

WBN EEB-MS'-TI15-0011 Rev (for R IMS' use) RIMS accession number

RO 900315E0015 B26900220409

APPLICABLE DESIGN DOCUMENT(S)R

WB-DC-30-4 R5 ,1 0 0 0 2 6 '1 1 0 0
FEB TI-15 ROR C
SASECTION(S)~ UNIDSYSTEM(S) RJI 20 1 80 1 r~2 9 0 0 0

8.31 NA R~ rOR 2 8 19 B 18 '92 0427 23
Revision 0 R 0B R___14 RLS' Safety-related? Yes Z] No 0

EON No. (or indicate Not Applicable) 14A 10 N
NA M o' .1 -Ol-A Statement of Problem

k15)0 0 -101 -P,~ - FSAR Section 8.3 identifies
Prepared 9f W'-_-ý acetal proecio ofNo9

G.S. atescircuits located in category I
Checked structures as two breakers in

T.B. Thorsell*_____
Reviewedseries, One breaker and one fuse.
Revewe Thrsel*in series, or one single fuse. ý

Approved ell addition to meeting this protection

*~~~ cafe/MC Bricke* requirement for reliability, it is
D.Scate rMC BikyIVI necessary to identify the ratings of

Dae0-90 /'4-( 21311Il LV/-17_5/cI -Z protective devices that will protect

IList allipages added See Rev. 5>E~6 V'E. -SeI.R the class 1E circuits from thermal
Sby this revision. Log damage caused by associated non-LE

6T circuits.
List all pages deleted

~ ~ y tis evision.
400 List ail pages changed

by this revision.

Abstract *For original signatures see RIMS No. B26900220409

These calculations contain an unverified assumption(s)
that must be verified later. Yes 0 No E]

This calculation reviews all 480V non-1E power cables that have an end point in a
category 1 building for proper protection t-o assure that associated class 1E circuits
are protected against thermal damage. Included in this population of non-LE cables
are appendix R 480V associated circuits. Sections 8.0 and 9.0 priovide the summary of
results a-nd conclusions.

See rev, log for total pages and FSAR compliance. ORIGINAL'

PAGE 1D

0 Microfilm and store calculations in RIMS Service Center. Microfilm and destroy. 0 3
Microfilm and return calculations to: Calculation Control Center Address: QAC-IC-WBNJ

c:RIMS, SL 26 C-K



T17 LE
4 S0V ýNON-CLASS IE POWER CABLE ASSOCIATED CIRCVIT5; WBN4 1,2,?

REPARING ORIGANIZAUi ON KEY NOUNS (Consult RIMS DESCRIPTORS LIST)

i E'CA$E ,~ A pcorJAT , c~ i Rc. uL/ HN o. SAFETY R L. o7. j~

BRANCHIPROJECT IDENTIFIERS Each timE these calcuIations are issued, preparers must ensure that the original IRO) 1"YWS accession

Ru mev iso R IMSed u sin ._ 
_ _ _

Wilw EEB-MS-TZI5-011 Rv Ofo RMIue RIMS accession number

RO I ! T f ý 826900Z20Lt09

IAPPLICABLE DESIGN DOCUMENT(S)

WSa-DC-30O4 R5
CEeB TI-IS X10
PSAR 8.16.1.4.3

SAR SECTION(S)7IN ID SYSTEYI(5)

Revisiond

CekdT. S. THORS5ELL*

Rpproved TS 1OSL

P. SCHAFFER /M C. bRIC KEY

Datevv

List all pages added

-6 by this revision. J

E .~~List all pagesdetd
& by this revision.

List all pages changed
by this revision.

R LO

R !I 1ý 26 '91- 0 802 40 5
Safety -related? Yes No

Siatement of Problemr

FSAR SECTION 8.3 IDENTIFIES

ACCEPTABLE PROTECTION OF NOI'-I1E

CIRCUITS LOCATED IN CATECxOR'?

STRUCTURES AS TWO BREAKERS INI

SERES, ONE BREAKER AHD ONE.FUSE

IN SERIES, OR 0ONE SINCx~LE. fUSE.

IN ADDIlTION To MEE-rINGa THIS
PROTECTION REQUIREMENT FOR

)ELIABILITY, IT IS NECESSAR~Y
TO IDENJTIFY THE RATiNC,5 OF

PROTECTIVE DIEVICES THiAT WILL-
PROTECT TH-E, CLAS~S If. CIRCU)ITS

FROM THERMAL PAMAcaE CAUSED

4BY ASSOCIATED NON-IE C)RCUITS.

Abstract *FOR ORtICINAL SI&NATURES5 SEE RIMS NO. 5z(PAOOZ.aO4~Oct

These calculations contain an unverified assumption(s)

that must be verified later. awYesr NoX

.THIS CALCULATION REVIEWS ALL '480V NIONJ-PW ABE TA SUARE

AN END PO1I4T IN A CATECLORY I BVILOIN& FOR PROPER PROTErCTIO" TO ASSR

THAT ASSOCIATED CLASS IIE CIRCUITS ARE PROTECTED AGA INST THERMAL

DAMAG~E. INCLODED IN THIS POPULATION OF NOW-IE CABLES ARE

APPENDIX( R 48OV ASSOC IATEDO CIRCUITS. aet41or½9.0ar)4 'e.O

SEE REV LO~z FOR TOTAL PAGLES AND F5AR COMPLIANCE-

~,Microfilm and store calculations in RIMS Service Center. CALCAULAVJ ON McolmadesryL MC- ~

Microfilm and return calculations to: -leC ~ -e 9 '_ CONTIRCL CENTEk Address: =FfCQ~ , W112N

cc: RIMS, SL 26 C-K

IllwAftAft 9r%4 rt .1 r% 01 1 fill, 'V



* DNECALCJATIOORIGINAL PAGE---
TI1LE -M RCABLE ASSOCIATED CIRCVITS1 PrT/r

W-BN i&a _

EPARING ORGANIZAT ION
C~ Wcc

KEY NOUNS (Consult RIMS DESCRIPTORS LISTI)

I ___________________________________________________________________________________

BRANCHIPROJECT IDENTIFIERS

WSW EEB-MS-TZil-OOII

APPLICABLE DESIGN DOCUMENT(S)

EES TI-IS RO0
af:f % 1 I .4- Ix

Each time these calculations are issued. preparers must ensure that the original IRO) RIMS accession

number is filled in.

Rev (for RIMS' use) R IMS accession number

'90 1005 41~
SARSECTIONIS) UNID SYST EM (SII P. -2 lei 0oI4ohI %%4 B 189 012 16  502

f la.. I I ie k[edteM
Revision 0 -M

ECN No. (or indicate Not Applicable) D C P
F-13654I- 0 -3205-A

Prepared 1 -r9
.Ca,. S. BATLS5r"ý

Checked T.1,BTHOR5ELI.* /0~' ,-'r-'9 ?

Reviewed TOSL*'

A4pproved C./ L. r.L'

P. S'CH.AFFER/Mc.C.RICKEY I

-4//0

List all pages added - ______

-6 by this revision.

List all pages deleted NNW
Sby this revision. cc _____ ______ ______

List all pages changed 0)

Statement of Problem

FSAR SECTION 8B.3 IDENTIFIES

ACCEPTABLE PROTECTION OF NOI'4IE
CIRCUITS LOCATED IN CATEC%0RV I
STRUCTURES AS TWO BREAKERS IN,
SERIESI ONE BREAKE.R AI4D ONE FUSE.

IN SERIES, OR 0ONE SI NCxLE. FUS E.

IN ADDITION TO MEETIN6L THIS
PROTECTIOr4 REQUIREMENT FOR
RELIABILITY, IT 15 NECESSARY
TO IDENJTIFY THE RATINC.5 OF
PROTECTIVE DEVICES THiAT WILL
PROTECT THE CLASS IE CIRCUITS
FROM THERMAL PAMAGLE CAUSED
BY ASSOCIATED fJoN-IE CIRCUITS.

Abstract -*rOR ORIGVNAL SiGINATURF-5 SEE RIMS NO. Bail6O0ZZ0O4O'q

These calculations contain an unverified assumption(s)
that must be verified later. Yes 9 No Ml

THIS CALCULATION RtEVIEWS ALL 4+$0V NON-IE POWE.R CABLES THAT HAVE

AN END P01INT IN A CATEC.ORY I BUILDINGs FOR PROPER PROTEC.TION TO ASSURE

THAT ASSOCIATED~ CLASS IE C1IRCUITS ARE PROTECTED A&cAINST THERMAL

I)AMACGE. INCLODED IN THIS POPULATION OF NOW-IIE CABLES ARE

APPENDIX R 4t8OV ASSOC.IATE.D CIRCUITS-

SEE REV Loca FOR TOTAL PAGaES AND FSAR COMPLIANCE:-

cc: RIMS, SL 26 C-K

Date
Z-2ZO-90

0 Microfilm and store calculations in RIMS Service Center. (! L~ Microfilm and destroy.D

N Microfilm and return calculations to: 8EW~~O'~JCZ 6 1 t/6J , drs:.

40 In ?-,I F- 0o 01

.s ewr1i -9-- rl-.L- Salety-reiaied f



TVA1097 DN -046) Q Record DNE CA LCULAT9S Pwe. IA

L TITLE:4POV Wkk-LAkl PO I W, CAOIX AOXJAT!? _cAcurf
FIEPARING ORGANIZATION

W F-: e

PLANT/UNIT

KEY NOUNS (Consult RIMS DESCRIPTORS LIST)

BRANCHIPROJECT I DENTI FIERS Each time these calculations are issued, preparers must ensure that the original (RO) RIMS accession
number is filled in.

WN5ýW_1501 Rev (for R IMS' use) RIMS accession number

APPLICABLE DESIGN DOCUMENT(S) R 4 i p(T looo2 -26 '90 0615 41
R. ____________ B26 90 0618 1

SAR SECTION(S) UNID SYSTEM(S)

B______I _ I 0oi'i.Ao ~ B26 '90 0706 404-i
Revision 0 R Y4.

ECN No. (or indicate Not Applicable4 XJ 5i~w 126-u

Mo~l!M114, 0 '-O3lZ'.A
Prepared /1

Checked Ikq

Reviewed

Approved R j.,5CMA.-rrg-
Wi, (3. mlPCke&Y jg ? ,lB

'71~(p / g
List all pages added I9ile e-

- [by this revision. ~.W
fc~ List all pages deleted 19eIt
Sby this revision. . ~ -~ 4-

List all pages changed
by this revision. Rev. Wa A2..le 64 t0ec

Safety-related? Yes C No 0

Statement of Problem

C4RCUITO £4Xrý IUJ CA-reCI9Ry I
IrVUCTUR-ý A6~ TV0 MAKeA W1

LiJ A9101"riQU TO me~e-rruG -Mpý

96IPIc4M'L~, IT fl? WbK11rogy lVo

POViC4'o T1fArT WIU-'( ppvwr 7Hr

pPAVIA6 CACJ91) 07\ A95ircA-161

;~ cAcut r4',
~~~~J. ~ ~ ~ ~ kN LI ________ UY_____ 5 J~~NlS

Abstract

These calculations contain an unverified assumption(s)
that must be verified later. Yes 59 No El

¶4CVýC&0UA'r10u RCWIWsjý ALL 4go~l U00_1CU-I~ CAe~bL-9' TT4,AT -t4'Ie AUl W12 PP)UT WU
A &Ai6WJ~y I- WVWILJ& rFz p'e2g PPOV1Tc'1. T? AOW~- TA-T AX/2I0AT6PC2 IF-A~'

VAI`ý'AR5 WTWO~ ffoil*T 71HL'XFJ,'q ofirmaAec. cuzWWOW fu T1-U r~opwULrml or
LiVu-te OA"U9 wi Af~2a#pi rý 4a9v A,ýcoT-2 ciqcavi-r,

PJ41FSAR CoHPLIAtlcE RF&%/IEW

K6 F2AIZ CV~pL-JA14C6 9,-,JlB~

P AT C 4 -15'- 2

*l FnElm ý4AU6ý 7-6pmqwPvq~ 4qr Microfilm and store calculations in RIMS Service Center. Microfilm and destroy. C
60Microfilm and return calculations Ito: PC4Y c2lJ Address: Tw ) yvoQ

cc: RIMS, SL26C-K

TVA 10697 WNE-6-86)
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QA &,erj
----- U. DNE CALCULATIONSTVA 10697 (DNE-6-86)

T!"LE
480 V Non-Class lE

PLýSNT/IJNIT

WBNP 1&2
KEY NOUNIS (Consult RIMS DESCRIPTORS LIST)

Each time these calculations are issued, prepare ust ensure that the original (RO)'RIMS accession
number is filled in. 01

Rev (for R IMS' use) R RIMS accession number

1o 900315E0015'1B26 '90 0220 40 9
APPLICABLE DESIGN DOCUIMENT(S) R . A ~ f l

WB-DC-30-4 R5 05-4. 000 DS'B26 U 0413 41
EEB TI-15 RO
FSAR 3.3.1.4.3 R 10 vO~i06 o0 B26 '90 0427 40~

SAR SECTION(S) UNID SYSTEM(S)

8.3 R. ID.10 OO B26 99'0Rn1 i. ns
Rievision 0

ECN No. (or indicate Not Applicable)

N/A I I I P-S2.97-A

Checked ~½

Reviewed J/,.21qi 10~~

2Approv d W is4 1C0'e

Daftý /

Ci

/

List all pages added
by this revision.

See i
TVA I

List all pages deleted Form ______ ______

by this revision. 10534v____________ _____

List all pages changed Rev.
by this revision. Lon

Safety-related? Yes~ tK-N& 0

Statement of Problem
FSAR Section 8.3 identifies
acceptable protection of non-lE
circuits located in Category I
structures as two breakers in
series, one breaker and one fuse
in series, or one single fuse.

In addition to meeting this
protection requirement for
reliability, it is necessary to
identify the ratings of protective
devices that will protect- the
Class 1E circuits from thermal
damage caused by associated
non-lE circuits.

-L . -5. 1 ________________ I. _______________ £
Abstract

These calculations contain an unverified assumption(s)
that must be verified later. Yes (K] No 0

This calculation reviews all 430 V non-lE power cables that have an end point in
a Category I building for proper protection to assure that associated Class 1E
circuits are protected against thermal damage. Included in this population of
non-lE cables are Appendix R 480 V associated ci~rcuits.

Ro:
FSAR Compliance Review__

RI1:
FSAIR COMPLIANCIE REVIEW

Ra:FSAR CCOMLIANr.E REVIEW ~ZI7

Date~~

DATE 41131 9"in

ZAT2 27-

R3: FSAR CO 'MPLIANCF RF-VIF-W... D.A~jATrE <
SEE RGE-V LOC_ FcR TOTAL PAqES

1111 .ap5 - , %t , jl* ri~

.~.d*. -~

LIMicrofilm and store calculations in RIMS Service Center.

Microfilm and return calculations to. Becky Young
Microfilm and destroy. El
Address: 113 -TSOB-WIBN

cc: RIMS, SL26C.K

Power Cable Associated Circuits
EPARING ORGANIZATION
4E, EEI

BRANCH/PROJECT IDENTIFIERS

WBN EEB-MS-TI15-0011

J26ESLr Aeýeý,o,,_iATfzr niaCytT- AkJA) joij 504F:FTq gir-L

Z'V'V Y_ ,

tft"rA#,A 0-0% a I = 014 IN-1 C Q -ne W 0- k__ - Ift - '14 1. A- V j

:I?% , Ar i- F% - ubb 6A tvw. 1 D'6ý P. :5b

I Ifww

/-" 7 A411-31-po -to



R I.compuTED 'i 'A' DATE *1 d-T0 " 'eCMPUTEO..LL*i. DATE .t?-?

90.* VREVISýION LOG

RevisionDate

N.DESCRIPTION OF REVISION Approved

Initial Issue

REVISED PAC.E 5 & I)3 &C

ADDED PAGaE 3A AND ATrAHmmEv4T r408663A (SH.1I0b)

ADD UNVERIFIED ASS-um9Taot4 (p.8) ; ADDED PAQI. 3B ;RmVsaD p.'.,,2&s

ADD PAGE 3C. & ATTACHMENT PgZ97A (5H 1-93).- RkEv5SE PAGEfS 1,2~,4+,15

3TOTA PA&S v V.~o . FoR COMPLETF CALCULATION ADD REV.ia, //9

Agoot Pmie7 i A Aup W?~. lZD1('2t VA 2IV0TAL-PQ6 $=r

RZEN~mow 41 Pm~' ccOMP&fe z4CjLfAJcT" J Co/prk/ 1zmw

,1'2, %A1194. qP.

Avpvr' A-1-rAc11khew4T wo Mo%&(*tA , r7A~e,,,, - g ALWt2 5?A~

FvPZ cz7)pt.,er6 CPWoALA(0L Cot~MpU JI'$'tow 01) 1 2, 'j4- A$UP

I"iU2 To- fOupr g 9( K-Oý'I'z;-A \fJifCH 9aM

CAL~&LJLA9lObO ? E i I U THFQ - KIA AM 2 - Ar Wo iw --r -re-

1ZN/I'2tb~ (P 4. ýb Ca4r-fS e& CALCOUA'fl00 C~ef,, NF, ezSiu'o&Y;J

O-MtR-rf31- 2-0312- 0 4~ ( C& A BLD Ck VEN T B D I AZ-A,COMPT 4iB)

DELETED PER DCN M-IO541-Ib. T141S DELETION 15 CONSERVA71VE

AND WILL BE DELETED FoR THE r-ALC-LILATIOM ON A LATER

REvISIOM. RtEVISED: PACE 2

TOTAL PAGEES REV. 7y: 2- ADCDE*PAC.E IB,

FOR COMPLETE CALCULATION COMBINE FtEV. O-4'1

ADD: ATTAcF~miE~~ F1365ý'A PFoR DCAJ F-133,5t-A

PAG.E '3C%

RE-VISED' P ACzE6 £Bý2,4.

FS5AR COt4PLIAINCE REaViEW /*-/44 ~ D A-rE /---____-_-

ro rA i PACE S RE.V. g:IS1

FOR CO1PL~ETE. CALCULATioN Cdmi65NE R~EV o-*8

f'"4/~

I I _ _

TVA 10534 (EN DES.4-78)

0

3

r5

2

I i

ýrW13
I- zf-?O
-70
'6' "A"l



PAGCE ZA

REVISION LOG

Title: Lf.8OV NON-CLASS 15 PowEPJ, CAI3LE ASSocrArED CIRcuir-S

ReNson DESCRIPTION OF REVISION Approved

PA c-E: Z A) -31H
AT'ACYkMEmr Ye. COlZo5-A/morli#q'tA (FoA DcON C-o-3zcf-A p-¶f'

REVISED 'PA(aE 18,)5'

TOT-Al- PAczE o~.q:h~ 7 y-o

Fo O PE- CALC.ULATriot4 00-'113NE RiZV 0 TNRmp 91

ADDED: ATT`ACHMENT NO. UVA2..l/2.'I- To RESOLVE LJNVERJFE.D

ASSU~mPTIONS 2.1 AND Z..*
PAc.E 3M. IC

REVISED: PAcmE ZA ,4., S*, a.) 13)I~f.
(REmOVELD V.)NYERIFiE.L ASSVmiTlcSN 2.6)

10 THIS IS A COMPLETE CALCULATION

TOTAL PACxES5 REV. lo: 3'f-' IN~ctLDIAjc. PAccas )AJjcZ,3j-,
3iFF,&)t.3Tj.A13S,,',SLA4D~TCmor APD~EP0RItHjtURj0.

FSAR C.OMPLIAN CE REVIEW Q.. -M-( C&1ILDATE /2/2S/A6

REVISED CALCULATION T W ,ýVENGINEERING SEIF-ASSESMENT
COMMENTS 2, 3,4, 5, 6, 7,~( 9, 11, AND 12 (ACTION ITEM NO.
WONA-18, REV. 1). 5 -,?1

REVISED: PAGES IC, 2A, 4, 5, and -r, I Z 5'
PAGES 1 of 24 and 4 of 24 (ATTACHMIENT 1)
PAGES Al, A2, A3, A4, and A5 of APPENDIX A
PAGES Cl, C5 thru C21, and C23 thru C27 of APPENDIX C
MINOR ADMINISTRATIVE CORRECTION WAS MADE TO DELETE THE

iTOPAGES CALCULATION PAGE COUNT WHICH WAS SHOWN ON SEVERAL

PAGES.

ADDED: PAGE 33
PAGES 88 thru 93 of ATTACHMENT UVA2.1/2.4

DELETED: PAGES B1 thru 017 of APPENDIX B

TOTAL PAGES REV. 11: 341 INCLUDING PAGES IA, 18, 1C, 2A, 3A, 3B,
3C, 3D, 3E, 3F, 3G, 3H, 31, 3J, 163A, 163B,
181A, 1818, AND ALL ATTACHMENTS ADDED ON
SUBSEQUENT REVISIONS

FSAR COMPLIANCE Ae l'~ 4e 4 DATE /i q

TVA 10534 (EN OES-4-78)
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42'oV "on~r- 15a~ J0 ower Ca~Ac A6ja¾uA ,irýf
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TVA 10534 (EN DES-4.78)

Title:

REVISION LOG

Revision Date
No. DESCRIPTION OF REVISION Approved

A~~d ~ ~ sE6-'j 6,670) Fol-mb 1?', +-7 ý,~ee Caver-

-tVW-e4 4VI

ropL aleo. fZ12 4DA ~ +e.~

t 5J FAlZ ? ,e,-a eAee~v,,-- releva,-4 - 4D

13 Revised calculation to support DCN M-13300-B which SEE
reclassifies voltage level from V.3 to V4 for cable -v?
PL339I0. cove~e..T-0

Added attachment M13300B.

Added page :ID, 3L, and attachment M13300B (4

pages)

Revised pages: 2B, 4 & 5

Total number of pages for Revision 13 = 366

No FSAR sections are impapted b his revision.

FSAR Compliance: z1174 ýDate:_ ___

14 Revised Calculation to support DCN M-15092-A which change See cover
the size of cable 1PL3017 from a #10 to a #6. sheet for

approval
Added Attachment M15092A (4 pgs) and Page 3M )revised nd date
pgs 1D, 2B, 4 & 5.

Total Number of Pages R14 =371

No FSAR Sections are impacted by this Revision.

FSAR Compliance e.e el) 4 / QC; Date /2.9/ 9-2



CALCULATION REVISION LOG

-Page 2C

TITLE: 480V NON-CLASS 1E POWER CABLE ASSOCIATED CIRCUITS
REVISION LOG

WBN EEB-MS-TI15-0011

REVISION DESCRIPTION OF REVISION DATE

NUMBER APPROVED

15 ADDED ATTACHMENT M08614A TO SUPPORT DCNsM-08614-Aý SEE COVER

THIS ATTACHMENT REEVALUATES AND REVISES APPENDIX SHEET FOR

F, G AND H OF THIS CALCULATION BASED UPON THE APPROVAL &

LATEST CONFIGURATION CONTROL DRAWINGS, THE CCRS, DATE
CALCULATION WBN EEB-MS-TI08-0008 ATTACHMENT
M12212A, AND ATTACHMENT M408613A OF THIS BASELINE
CALCULATION.

FOR BASELINE: PAGES REVISED:10L, 4
PAGES DELETED: NoNE
PAGES ADDED: 2.c, ~3N

FOR ATTACHMENT: PAGES REVISED: t~NON

PAGES DELETED: mowsE
PAGES ADDED: I TriRL. 9Arr. i C6 fA4F-S)

APP. 2.L rA4E)

TOTAL PAGES INCLUDING REV 15 =438 APt.3(,44pA6,E5)
A? F. f4 ACES

FSAR SECTION 8.3.1.4.3 WAS REVIEWED. NO
DISCREPANCIES EXIST BETWEEN THIS REVISION AND
THE FSAR. kc.f/L

FSAR COMPLIANCE REIW&ý ýýc'DT Yz-5ht

PREPARED BY A DATE 4/49~

CHECKED BYDTE0 -2-'q-1-

THIS SHEET ADDED BY REVISION 15
1211x P 0



3 4
NEP-3. 1
Attachment 6
Page I of 1

CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

WBN EEB-MS-TI15-0011

Calculation-No.

0

Revision

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

1. Design Review X__

2. Alternate Calculation_________
3. Qualification Test_________

Justification (explain below):

Method 1: 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.).

Method 2: 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.

Method 3: In the qualification test method, identify the QA documented
source(s) where testing adequately demonstrates the adequacy of this
calculation and explain.

-Independently reviewed Calculation WBN EEB-MS-T115-0Ol1, RO for technical
adquacy as addressed in 10GFR5O, Appendix B (NEP 3.1 Attachment 10).

The design input data and assumptions were reviewed and found appropriate
and reasonable, The calculation methods were based on Branch Technical
Instruction E-f8.Rev.O., The results and conclusions are adequate.

72V.c go

Design Verifier
(Independent Reviewer)

Zs- 9S_ 0
Date

JUN 2 1 198



PACGE 36/1

NEP-3.1
Attacnment 6
Page 1 of 1

CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

Calculation. No. Revi si on

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

Design Review
Alternate Cal culation
Qualification Test

Justification (explain below):

Method 1:

Method 2:

Method 3:

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.

-z~f- -X~h,:q e-se- % /` . e- si -7 -,r TT

Design Verifier tate
(Independent Reviewer)

_.tfS - -r

ýs S -7- 4ýr

/,f-,>. . " 4> V-- ý, q ýs 4--, -t /.11F. & -3 44 0- C;, Cý

-6)OOE JF-f '-7'Z-- -/ -'- - -/-



PAG~E: 3B

NEP-3. I
-Attachment 6
Page 1 of 1

CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

wBM EEB3-MS...T.I5ýooil
Calculation No.

2.
Revi sion

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

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

Justification (explain below):

V,~

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

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

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

~ei C/ f2 /, /,/, ~ ,4a~ /7 3.

Design Verifier
(Independent Reviewer)

f-2 7- 9",

Date

-9-

Method 1:

Method 2:

Method 3:
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W8N ~EEB MS- TXI7-Oo I I
Calculation No.

3
Revi si on

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

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

Justification (explain below):

/

Method 1: 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.).

Method 2:

Method 3:

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.

- ,,?1 ~e~/ ~4- 7~ ~.c4/A~P
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CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

Calculation No. Rev i si on

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

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

Justification (explain below):

V

Method 1:

Method 2:

Method 3:

In the design review method, justify the technical adequacy ofthe 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.
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D s ign Verifier
(In ndent Reviewer)
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CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

Calculation No. Rev i si on

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:

VI

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.
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(Independent Reviewer)
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CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

Calcula~tion No. Revision-

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

I. Design Review
Z. Alternate Calculation 

_______3. Qualification Test 
_______

Justification (explain below): 
1Method 1: In the design review method, justify the technical adequacy ofthe calculation and explain how the adequacy was verified(calculation is similar to another, based on accepted handbookmethods, appropriate sens itivity studies included forconfidence, etc.).

Method 2: In the alternate calculation method, identify the pages wherethe alternate calculation has been included in the calculationpackage and explain why this method is adequate.
Me d-3: In the qualification test method, identify the QA documentedsource(s) where testing adequately demonstrates the adequacyof this calculation and explain.
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CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

Calculation No. Revi slon

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:

In the design review method, justify the technical adequacy ofthe 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 wherethe alternate calculation has been included in the calculation
package and explain why this method is adequate.

Method 3: In the qualification test method, identify the QA documented
source(s) where testing adequately demonstrates the adequacy
of this calculation and explain.

Design Verifier
(Independent Reviewer)
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CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

Calculation No. Rvi si on

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

1. Design Review _______

Z. Alternate Calculation _______

3. Qualification Test_______

Justification (explain below):

Method 1:

M~ethod 2:

'M~ethod 3:

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

c~~-CA P__1 I A LC.*ý .

Design Verifier
(Independent Reviewer)

12-14-90
Date
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Calculation No.
/0

Rev i si on

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

1. Design Review VI'
2. Alternate Calculation _______

3. Qualification Test _______

Justification (explain below):

Method 1:

Method 2:

In the design review method, Justify the technical adequacy ofthe calculation and explain how the adequacy was verified(calculation is similar to another, based on accepted handbookmethods, appropriate sensitivity studies included for
confidence, etcJ.)

In the :alternate calculation method, identify the pages where-the alternate talculation has been included in the calculation
package and -explain why this method A4 -4e

-Method 13: In the ýqualifijcation test method, identify the QA -documentedsource(s) -where testing adequately demonstrates the adequacy
of th is -calculation and explain.
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Calculation No.

I I
Revi sion

Method of design verification (independent review)
used) :

Design Review
Alternate Calculation
Qualification Test

used (check method

V

Justification (explain below):

Method 1:

Method 2:

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.

Method 3: In the qualification test method, identify the QA documented
source(s) where testing adequately demonstrates the adequacy
of this calculation and explain.
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CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

Calculation No.
1z 12

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:

In the design review method, justify the technical adequacy ofthe 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 wherethe alternate calculation has been included in the calculation
package and explain why this method is adequate.

Method 3: In the qualification test method, identify the QA documented
source(s) where testing adequately demonstrates the adequacy
of this calculation and explain.
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calculation NO. Revision

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

1. Design Review_________

2. Alternate Calculation_________

3. Qualification Test_________

justification (explain below):

Method 1: 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.) .

ýý2hc- 2: in the alternate c1~inmethod. den:f zh pates where the

alternate calculation has been included_ in' th.Le calculation package

and explain why this method is adequate.

Method 3: In the qualification test method, identify the QA documented

source(s) where testin; adequately demonstrates the adequacy of this

calculation and explain.
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CAL.CULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORMi

Li 0*I -E s - M4 - -r1 Di~ oll
Calculation No. Rev is ion

Method of design verification (independent r-eview) used (chec). method used):

1. Design Review ________

2. Alterndte Calculation ________

2. Qualificati.on Test_________

Justification (explain below):

Method 1: In the-design review method, justify the technical adequacy of the
calculation and explain how the adequacy was ver-ified (calculation is
similar to another, based on accepted handbook. methods, appropriate
sensitivity studies included for confidence, etc.).

ýýethc 2: in the alternate ca.zu-11--ion met-hod. dejfv: r- .e vates Whe: e the
alternate calculation has been includet in tne calculartion pachal-e

k and explain why this method is adequate.

kiet-hod 3: In the qualification test method, identify the QA docum~ented
source(s) wher-e testing adecuately dernonst~ates the adequacy of this
calculation and explain.

'rQ5ýre J Mý7L-( 1Z-Ft; h f toUU~ GF--5E - H5-TIIS-oo001Si 1

~ 1Lhi)A ArQ ~ -al -:JtU vzAeA Ck~e-
(r~Th~ ,A A.~i~jJ~ ~) ~ C) t~ A& 5hJý_ gMA

VI Des ig fe ife
(Independent Reviewe.-)

jz /I/ 'ýý I
I Daýe - ,



Page 3N

CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

WBX EEB-MS-TI15-0011
Calculation No.

15
Revision

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

Design Review
Alternate Calculation
Qualification Test

*I

N/R

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.

* Independently reviewed calculation WBN EEB-MS-TI15-0011 R15 for technical
adeauacv as addressed in lOCFR5O. AnDendix B (NEP 3.1. Attachment lO~. The

desi2n innut data and a~enmntion~ were reviewed and were foirnd nnflrnnriat-e

and reasonable.

De i -vriflier
(Independent Reviewer)

Date

THIS SHEET ADDED BY REVISION 15

Method 1:

Method 2:

Method 3:
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480 V Non-Class 1E Power Cable Associated Circuits

Prepared ~~. Date aSt?0 Checked ~D ate2 2-,~r- 1O

1. Purpose

To analyze 480-V non-Class 1E power cables to demonstrate that
associated Class 1E power cables are not degraded below an acceptable
level.

NRC Regulatory Guide 1 -.75 and IEEE Standard 384-1981 require that
non-Class 1E cables must be separated from Class 1E cables by a minimum
distance. If the requirement cannot be met the non-Class 1E circuits
must be analyzed to demonstrate that the Class 1E circuits are not
degraded below an acceptable level.

1.1 Scope

The scope of this calculation is limited to analysis of 480-V
non-Class 1E power cables in seismic Category I structures. These
cables and their protective devices were identified. Adequacy and
proper number of the protective devices to prevent thermal damage to the
non-Class 1E cables due to faults are evaluated. Protection of the
cables is evaluated only for the first 10 seconds from the time of
initiation of fault.

If a non-Class 1E cable is protected adequately by any of the three
following means, the protective devices are not required to be inspected
periodically to protect the Class 1E cables it associates with:

two breakers in series,
a breaker and a fuse in series, or
a single fuse.

If a non-Class 1E cable is protected by a single breaker, the breaker
must be tested periodically to assure its reliability and to assure that
the Class 1E cables it associates with are not degraded below an
acceptable level.

This criteria has been evaluated and justified by TVA and is documented
in the Watts-Bar FSAR, Section 8.3

Output cables from lighting cabinets are generally not within the scope
of this calculation. An exception is 0-LAC-233-160 which has been
included at the request of TVA.
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Feed cables to 480-V boards are not evaluated in this calculation
because they are protected by 6.9-ky breakers and those evaluations are
addressed in a separate calculation.

Coordination of the protection system for 480-V lE loads has been
evaluated in a calculation, WBN EEB-NS-TIOB-00, which includes breakers
supplying power to non-lE loads.

Power cables from 480-V Ice Condenser MCC, 0-4OCC-61-1 could not be
evaluated because of incomplete and/or inconsistent Information found in
References 3.1,, 3.64, and 3.66,, and the TELAS database.

2. Assumptions

2.1 MWB cable routing system non-QA
NV4 non-1E cables, dated January
accurate list for the purpose of
Mn.-ci Me d uwt

report of Equipment Loading Report for
5, 1990, provides a complete and
this calculation. This 13 ant

2.2 In the above report,, location designations with prefixes A, C, K, R and
0 are In Category I structures. The remaining designations are in
non-Category I structures.

2.3 Several powr outlets are connected in series by cables. Power to them
Is supplied through one breaker. Therefore, protection of all these
cables are assured by considering only those cables that come out of the
MCCs.

2.4 Non-Class 1E power cables that have an end point location in-a
Category 1 structure, comprise all non-lE cables that are potentially
associated circuits. fhus 1; win ii~ uuit~ I k

2.5 For the purpose of this calculation,, all 480 V non-Class 1E powr cables
in CaeoyIstructures are assumed to be associated cables.

1.6 !j-n-C VIC&S ARE QUALIPSDo !tg LwvsROM~aNT TMV ARC LOCAmOL its. JVtf- I

3.1 Watts Bar Nuclear Plant Cable Routing System Equipment Loading Report
for NV4 Non-lE cables dated January 5, 1990, a non-QA Report

3.2 NP FSAR, Chapter 8, Amendment 62

3.3 480V Penetration Protection Calculation, EEB-NS-TIOS-0015, RO

3.4 Non-lE Power Circuits located in Category I Structures, DS1284EZ, R2.

3.5 Associated Cables Analysis, 2GDSZ1IRP, December 15, 1983

- .1

I ROO
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3.6 480-V Intake Pumping Station Bd. Single Line, 35N713-1, RIO, Wiring
Diagram

3.7 480-V Intake Pumping Station MCC, Single Line, 35N713-2, RiO, Wiring
Diagram

3.8 480V Aux. Bldg. Corn Bd, Single Line, 45N731, R9 (0-BD-206-1), Wiring
Diagram

3.9 480-V Diesel Aux. Bd 1A1-A, Single Line, 45W732-1, R20 (1-MCC-215-A1),
Wiring Diagram

3.10 480-V Diesel Aux. Bd 1A2-A, Single Line, 45W732-2, R15 (1-MCC-215-A2),
Wiring Diagram

3.11 480-V Diesel Aux. Bd 1B1-B, Single Line, 45W732-3, R19 (1-MCC-215-B1),
Wiring Diagram

3.12 480-V Diesel Aux. Bd 1B2-B, Single Line, 45W732-4, R14 (1-MCC-215-B2),
Wiring Diagram

3.13 480-V Diesel Aux. Bd C2-5, Single Line, 45W733-5, R5 (0-MCC-215-C2-S),
* Wiring Diagram

3.14 480-V Diesel Aux. Bd C2-5, Single Line, 45W733-6, R4 (0-MSS-215-C2-S),
Wiring Diagram

3.15 480-V Turb. Bldg. Common MCC A, Single Line, 45W740-1, R11
(0-MCC-207-A), Wiring Diagram

3.16 480-V Fuel and Waste Hdl Bd A, Single Line 45W743-1, 3, R19
(0-MCC-216-A), Wiring Diagram

3.17 480-V Fuel and Waste Hdl Bd B, Single Line 45W743-2, R18 (0-MCC-216-B)
Wiring Diagram

3.18 480-V Auxiliary Bldg Corn MCC A, Single Line, Sh. 1, 45W744-1, R4
(0-MCC-208-A) Wiring Diagram

3.19 480-V Auxiliary Bldg Corn MCC A, Single Line, Sh. 1, 45W744-2, R2
(0-MCC-208-A) Wiring Diagram

3.20 480-V Auxiliary Bldg Corn MCC B, Single Line, Sh. 1, 45W744-3, R13
(0-MCC-208-B) Wiring Diagram

3.21 480-V Auxiliary Bldg Corn MCC B, Single Line,-Sh. 2, 45W744-4, R11
-(0-MCC-208-A) Wiring Diagram
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3.22 480-V Auxiliary Bldg Corn MCC C, Single Line, Sh. 1, 45W744-5, R11
(0-MCC-208-A) Wiring Diagram

3.23 480-V Lube Oil Board, Single Line 45W745, R12 (0-MCC-218-1)
Wiring Diagram

3.24 480-V Chem & Vol Cont Bd A, Single Line, 45W746-1, R11 (0-MCC-217-A)
Wiring Diagram

3.25 480-V Chem & Vol Cont Bd B, Single Line, 45W746-2, R11 (0-MCC-217-B)
Wiring Diagram

3.26 480-V Unit Bd IA, Single Line, 45N747-1, R12 (0-BD-203-A)
Wiring Diagram

3.27 480-V Unit Bd 1B, Single Line, 45N747-2, R12 (0-BD-203-A)
Wiring Diagram

3.28 480-V Cord Denin Wast MCC, Single Line, 45W748, R2 (0-MCC-249-1)
Wiring Diagram

3.29 480-V Shutdown Bd 1A1-A, Single Line, 45W749-1, R23 (1-BD-212-A1)
Wiring Diagram

3.30 480-V Shutdown Bd 1A-A, Single Line, 45W749-2, R22 (1-BD-212-A2)
Wiring Diagram

3.31 480-V Shutdown Bd 1B1-B, Single Line, 45W749-3, R22 (1-BD-212-B1)
Wiring Diagram

3.32 480-V Shutdown Bd 1B2-B, Single Line, 45W749-4, R23, (1-BD-212-B2)
Wiring Diagram

3.33 480-V Reactor MOV Bd 1A1, Single Line, Sh. 1 45W751-1, R25
(1-MCC-213-A1) Wiring Diagram

3.34 480-V Reactor MOV Bd 1A1, Single Line, Sh. 2 45W751-2, R18
(1-MCC-213-A1) Wiring Diagram

3.35 480-V Reactor MOV Bd 1A1, Single Line Sh. 3 45W751-3, R21
(1-MCC-213-Al) Wiring Diagram

3.36 480-V Reactor MOV Bd 1A2, Single Line Sh. 4 45W751-4, R26
(1-MCC-213-A2) Wiring Diagram

3.37 480-V Reactor MOV Bd 1A2, Single Line Sh. 5 45W751-5, R22
.(1-MCC-213-A2) Wiring Diagram
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3.38

3.39

3.40

3.41

3.42

3.43

3.44

3.45

3.46

3.47

3.48 480-V Reactor Building
R13 (1-MCC-232-A-A)

3.49 480-V Reactor Building
R16 (1-MCC-232-A-A)

3.50 480-V Reactor Building
R14 (1-MCC-232-B-B)

3.51 480-V Reactor Building
R13 (1-MCC-232-B-B)

Checked -7471" ate 2~-.- 90

480-V Reactor MOV Bd 1A2, Single
(1-MCC-213-A2) Wiring Diagram

480-V Reactor MOV. Bd 1B1, Single
(1-MCC-213-B1) Wiring Diagram

480-V Reactor MOV Bd 1B1, Single
(1-MCC-213-B1) Wiring Diagrams

480-V Reactor MOV Bd iBi, Single
(1-MCC-213-B1) Wiring Diagram

480-V Reactor MOV Bd 1B2, Single
(1-MCC-213-B2) Wiring Diagram

480-V Reactor MOV Bd 1B2, Single
(1-MCC-213-B2) Wiring Diagram

480-V Reactor MOV Bd 1B2, Single
(1-MCC-213-B2) Wiring Diagram

480-V Turbine MOV Bd 1A, Single
(1-MCC-209-A) Wiring Diagram

480-V Turbine MOV Bd 1A, Single
(1-MCC-209-A) Wiring Diagram

480-V Turbine MOV Bd 1C, Single
(1-MCC-209-C) Wiring Diagram

Li ne

Li ne

Line

Line

Li ne

Line

Line

Line

Li ne

Line

Vent. Board lA-A,

Vent.

Vent.

Vent.

Board

Board

Board

lA-A,

lA-A,

lA-A,

Sh.

Sh.

Sh.

Sh.

Sh.

Sh.

Sh.

Sh.

Sh.

Sh.

480-V Control and Auxiliary Building Vent. Board 1A-A,
Sh. 1, 45W756-1, R25 (1-MCC-214-A1-A)

480-V Control and Auxiliary Building Vent. Board 1A1-A,
Sh. 2, 45W756-2, R31 (1-MCC-214-A1-A)

Single-Line

Single-Line

6 45W751-6, R16

7 45W751-7, R27

8 45W751-8, R16

9 45W751-9, R25

10 45W751-10, R24

11 45W751-11, R19

12 45W751-12, R14

2 45W753-2, R12

3 45W753-3, R8

6 45W753-6, R10

Single-Line Sh. 1,

Single-Line Sh. 2,

Single-Line Sh. 1,

Single-Line Sh. 2,

45W755-1,

45W755-2,

45W755-3,

45W755-49

3.52

3.53
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3.54 480-V Control and Auxiliary Building Vent. Board 1A2-A, Single-Line
Sh. 1, 45W756-3, R23 (1-MCC-214-A2-A)

3.55 480-V Control and Auxiliary Building Vent. Board 1A2-A, Single-Line
Sh. 2, 45W756-4, R11 (1-MCC-214-A2-A)

3.56 480-V Control and Auxiliary Building Vent. Board 1B1-B, Single-Line
Sh. 1, 45W756-5, R8 (1-MCC-214-B1-B)

3.7480-V Control and Auxiliary Building Vent. Board 1B1-B, Single-Line
Sh. 2, 45W756-6, R31 (1-MCC-214-B1-B)

3.58 480-V Control and Auxiliary Building Vent. Board 1B2-B, Single-Line
Sh. 1, 45W756-7, R17 (1-MCC-214-B2-B)

3.59 480-V Control and Auxiliary Building Vent. Board 1B2-B, Single-Line
Sh. 2, 45W756-8, R15 (1-MCC-214-B2-B)

3.60 480-V Turbine Building Vent. Board 1A, Single-Line, Sh. 1, 45W757-1, R16
(1-MCC-2 10-A)

3.61 480-V Turbine Building Vent. Board 1A, Single-Line, Sh. 2, 45W757-2, R10
(1-MCC-2 10-A)

3.62 480-V Turbine Building Vent. Board 1B, Single-Line, Sh. 1, 45W757-3, R10
(1-MCC-2 10-B)

3.63 480-V Turbine Building Vent. Board 18, Single-Line, Sh. 2, 45W757-4, R11
(1-MCC-210-B)

3.64 480-V Ice Condensing System MCC, Westinghouse Drawing 1458F09,
(0-MCC-61-1), Contract No. 73C62-54114-1

3.65 TVA Design Standard-H5-E!2=63, R1,'Novenmber 5, 1986

3.66 WBNP walkdown data for kObettr4- L.,,. pMENC. 2oiOAUkF o

struetures, Janual-y 11990. 3

3.67 TVA Detailed Design Criteria, No. WB-DC-30-13, Title: 10 CFR 50,
Ap~pendix R, Type I. II, and III, Circuits Issue Date: iqt1,98
R~v.z (B2. ' OoLI3o76) *.7rv/ý

.3.68 Calculation WBN EEB-MS-T108-0008, RO for 480-V 1E Coordination and
Protection Review, prepared concurrently with this calculation.

3.69 WBN Calculation No. WBN-EEB-MS-TI05-0001, RO: TVA Auxiliary Power
System (TELAS 1.0)

3,70- WBN Calculation No. WBN-EEB-MS-T108-0015, RO: Watts Bar NP Containment
Penetrati.on Protection Study, Voltage Level V4, V5, Appendix A

3.71 WVATT-S BAR DESJ&N CRITERIA,, 3-C-3O +, R5Y (7- z-7-88),

S e P A RA T 1 N / 15 a 1% L.A,
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4. Design Input Data

4.1 The cables considered in this calculation were selected from
Reference 3.1.

4.2 Protective devices for each cable were identified from WBNP Single-Line
Diagrams of the MCCs and Boards, Reference 3.6 to 3.64.

4.3 Data for the protective devices were obtained from Reference 3.4 and
3.66 and are listed in Appendix H.

4.4 Cable type for each cable was obtained from Reference 3.1. It was
compared with Reference 3.65 to determine the temperature rating of the
insulation. All the cables in this calculation have insulation
temperature rating of 90 degrees Celsius.

4.5 Manufacturer, model number, and rating of primary protective devices in
this calculation were verified with walkdown data, Reference 3.66.

4.6 Acceptance criteria developed in Attachment 1 were used to determine
adequacy of the protective devices in preventing damage to insulation of
each cable.

5. Documentation of Assumptions

5.1 The assumption (2.1) that the non-QA report provides f~Ijpet and
accurate list of NV4 non-lE cables is-urivei-flipm. RIOT~~tIT~D"
ATrACIIMENTDJO. vVA2,/.J'z. 4.d

5.2 The assumption (2.2) that only the prefixes A, C, K, R, and D are used
for location designations of Category I structures has been verified by
FSAR Table 3.2-1 with the list of prefixes used.

5.3 The assumption (2.3) that where several power outlets are connected in
series, all cables in that circuit are protected by virtue of the fact
that the first one has been protected was verified by reviewing the
cables to assure that all cables in the series are of the same size as
the feed cable.

5.4 The assumption (2.4) that.,& 11r e alptentially associated
circuits, is un-.erifi~J. __Ik-A.ne IN A'1rrAGH1M&fN1 NO- UvAX..i/2.'. 4 1 , 1

5.5 The assumption (2.5) that all non-Class 1E power cables in Category I
structures are assumed to be associated cables is a conservative
assumption. By reviewing all cables that could potentially be
associated, and assuming that they all are, we have covered the worst
case.

5'0 THIS UNVE.RIFISP ASSUMPTION MAY BE. ftEMOvED FRam THIS

CALc.LLATiON SINCE THE ENVIRONMENTAL QUALIPIJCATJOt4 OF IRio
CIRCUIT 5REAKEfRS 15 1BELNct. TRAcK1ED (AND WILL. BE RESOL-VED)

UNDER OPEN ITEM NO. I IN EcQ BINDER N0_ W5N FO. I3KRA-OO2 a.
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6. Computation and Analyses

6.1 Associated cables were selected from WBNP cable routing system non-QA
report of Equipment Loading Report for NV-4, non-1E cables, dated
January 5, 1990, (Reference 3.1). This report is a computer sort with
the following fields: Cable ID, Cable Type, NC1/NC2, MCM/AWG, From and
To Equipment IDs, From and To Locations, and For. -Even theugh the- RI
iepert is non QA, it is assumed that the sert 4s complctc and-aeeurate.e All cables from 480-V boards and MCCs in non-Category I
structures, running to Category I structures or located totally within
Category I structures are the only group of cables considered in this
calculation.

6.2 NV-4 cables are defined as non-safety-related low voltage power cables
(480-V power cables and all ac and dc power cables of 250 V or less that
carry 30 A or more). This criteria is defined in the TVA FSAR,
Chapter 8.

6.3 Data for the protective devices for the cables are obtained from the
following sources:

1. Associated Cables Analysis, 2GDS211RP, 12/15/83 (Ref. 3.5)
2. Non-lE Power Cables Located in Category I Structures, DS1284E2, R2

(Ref. 3.4)
3. Walkdown Data (Ref. 3.66)

Walkdown data are considered to be the most reliable and are relied
upon. Drawings were used only for informational purposes. Data for the
cables and their protective devices are tabulated in Appendix H.

6.4 Adequacy of the protective devices to protect associated 1E cables is
evaluated using the acceptance criteria attached with this calculation
as Attachment 1. Time-current characteristic curves of each cable and
its protective devices are compared. The protective devices which are
evaluated to be inadequate are listed in Appendix F.

6.5 Circuits were also reviewed to determine if they contained the proper
protective devices; i.e., two breakers in series, one fuse and one
breaker in series, or one fuse. Circuits not meeting this criteria are
listed in Appendix G.

7. Supporting Graphics

Time-current curves for protective devices, which were used in
developing the acceptance criteria for the protection of 480-V non-
Class 1E cables are attached in Appendices C and D.
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8. Summary of Results

8.1 Appendix F lists 480-V power cables' associated circuits whose
protective devices were evaluated to be inadequate for acceptance
criteria developed in Attachment 1.

8.2 Appendix G lists 480-V power cables' associated circuits whose
protective devices do not fall in any of the three categories stated
below:

1. Two breakers in series.
2. One breaker and a fuse in series.
3. One fuse.

8.3 SEE. "RESLLT5/c-ONCLLJSION5" IN ATTACHMENT UVAZ.I/2Z.'s FOR ADDITIONAL. CIRCUIT.S Ifu
9. Conclusions

9.1 Protection meeting the acceptance criteria of Attachment 1 needs to be
provided for the circuits listed in Appendix F. The circuits listed in
Appendix G require periodic testing of their breakers or design
modification to assure reliability of their protection in accordance
with FSAR, Chapter 8.

j. 2_ SEE "RESULTS/ COW CLUSIOUS " IN ATTACI4ME.NT LVVAZ2k 1/2.1+ FOR ADDITIONAL CIRCUIT5 I RII
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Only

Both Hand-Prepared and Computer-

Aided Design Calculation

FOR HAND-PREPARED DESIGN CALC

(chec th aprpi te iems )

>4Detailed review of the original

calculation.

Review by an alternate, simplifiedIor approximate method of
calculation.

Review of a representative sample of

repetitive calculations.

Review of the calculation against a

similar calculation previously

performed.

~1 ~( §1

FOR COMPUTER-AIDED DESIGN CALO

(checkthe appropriate items)

IA review to determine if the

computer output is identified by the

computer program number, calculation

number and run date. (MUST BE

PERFORMED)

A review to determine if the

engineering design and analysis

computer program(s) used have been
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the calculation, regardless of the
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IValidation documentation for
temporary changes to listed programs

or developmental programs or unique

single application programs shall be
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QA Rl:-'P-DR rV ~ WATTS BAR NUCLEAR PLANT CONDUIT RIW AE3 AE1/69

CONDUI T Nj V ICONDUIT ICON I CON ICSA I CS A I CSA ICCJNOIJT w T/F-r. IUTr/FT. INO., AMB ISYSTEMI
ID I I SIZE ITYP ILENG ILIMIT I MAX IACCUM j CSA INIS ILIMIT I ACCUM ICAB ITEMP j I

___-__...........

1B 1223 4 3. 0 P C 25 COOC 2,290 2.712 7.390 0.000 5.254 2 291 k)S

CABLES ROUTED 114 CONMUIT;

a 84 1~ U LDQ NCI: 2 CAB CSA; 1.356 CAB UTr 2.627 TOTAL CSA: 2.712 TOTAL WT: ,- 252 4

TOTA 1'LS 2.71 5. 254

M 0

090

00

C3

7 ýL
3(1



QA REPORT WATTS BAR NUCLEAR PLANT CONDUIT REPOiRT P AGE-. 34 DATE 12/16/90

CONDUIT NV CON DU I T CON CON CSA I CSA CSA ICONDUjLITr I T/FT. UT/FT. NO, AMB sysTEM VEIR

1D0 SIZE ITYP L-ENO LIT I MAX IACCUM ICSA INS I LI MIT IACCUM ICAB ITEMP I' ISAT
_ _ __- -I ~ -I ----------

B 122-1 4 3.0 P C 25 0.( 00 2.290 2.712 7.390 .0.000 5.254 2 291, v

CABLES ROUT ED I N CONDUI:T:

B 83 1A1 I4DQ NC1: 2 CAB CSA; 1.356 CAB UTr: 2.627 TOTAL CSj-z) 2.712 TOTAL WT: 5 2

TOTALS ~7~t~54

CDS

H z rn

CS

mr-

C--



0
QA REPORT WATTS BAR NUCLEAR PLANT CONotUIT REPlo PAGE 35 P~ATE 12~/16/90

CONDUIT IN'V CONOUllU CON jCON ICSA j CSA I CSA ICONDUIT I T/FT. I U /FT , I NO, AMiU I YUM~M IV R~

10 j SIZE ITYP ILENUS LkI Iý r MAX IACQUMi CSA INS ILIMIT IACCUM I CAD TEMP~IIU~

B 1225 4 :3.0 p C 25 0.000 2,290 2.712 7.390 01000 5.25 .1291V

CABLES ROUTED UIN CONCJUJTi

B BE)8 -AI NcI: 2 CAB CSA: 1,356 CAB UT: 2.627

TO T A L S

TOTAL CSAi 2.712

2.712

TOTAL WT: 25

5.254

3(T

-1

H z mn

;oc

-F

f



QA R1EPORT WATTS BAR NUCLEAR PLANT CONDUIT REPO-RT PAGE 36 DATE 12/16/90
CONDUIT INV ICOND)UIT CON ICON ICSA I CSA I SA ICONDUYT I W/F'T. I T/F r. INO., AMO SYSTEM Y k'LR

II I SIZE ITYP ILENG JLIMIT MAX IACCUM ICSA INS ILIMIT jACCUM IC.AB TEMP Er ita

13B 1226 4 3 .0 P C 25 O0,000 2.290 2.712 7,390 0.000 5 11 2 291 k)

CAVLES ROUTED IN CCNONDUIT:

B 89 1*1 WDQ NC1: 2 CA1B CSA: 1.356 CAB WIr: 2.627 TOIAL CSOA: 2.712 TOTrA L WI T. 1 51

TO TA LS 2.712 2i Z~4

Z >

m 0

C) C

rur

HZ m

-F



* QA REI'ORW WATT S BAR NU.CLEAR PLANT CONDJUI T REW PAGIE 37 QATE 1Ž/146/'.90
CONDU IT NV CONDUIT CON CON CSA CSA G SA I CONDUUJ *rI T/F-T. UT/Fr. NO, AMUII~ t iIV

ID I I SIZE ITYP ILENG I LIMIT I MAX ACCUM ICSA INS ILIMIT IACCLJM I I1B 1 IM1P to e). I

13 1227 4 :3.0 P C 25 0. 00 2.2510 2.712 7.390 0.000 5 .2,p4 2 29 1 V

CAB3LES POLY EC I 3N CONDUIT;

) I 94 1A 1 111Q NCI: 2 CAB CSA: 1.356 CAB Wl': 2.627 TOTAL CSA: 2.712 TOTAL UT: 5 '54

*TOTALS 2.712 'i5

H z0r

* S

* -0



QA REPORrmW WATTS BAR NUCLEAR PLANT CONDUIT REP~w PAGE 38 LDATE 12/16/90) WRM w
CONDUIT j NV ICONDUIT ICOIN ICON C SA j SA C SA ICONDiUIT IWI[/FTr. IUT/FT. INCO, AMIT I YSH IM I YE N

10 I SIZE T YP ILENG ILIMIIT M AX IACCUM ICSA INS jLIMiIT IACCUM ICAB ITEMP j I '

B3 1228 4 3.0 P C 25 0.000 2.290) 2.712 7.3510 0.000 5.254 2 2~91 k)

CABTLES ROUTED IN1 CONDUIT:

13 93 1~ 1 DQ NCI: 2 CAB3 CSA; 1.356 CAB W'l: 2.627 T1LCSA: 2.712 To0rAL UT: ~5.,2 0A

TOTALS 2.712 ~.~

5 0

) S)
) - 0

H zrn

0C-
I .<



* QA RJPi? OrI OATTS BAR NUCLEAR PLANT CONDUIT REP r 13AQE -39 UAT 11119
CONDUIJT NV ICCINOLIT I CON CON C SA CSA I CSA I CON DU ITI WTIFT, I T/FT. NO,. AMD I SiYSTEM Vf.`H

JO I I SIZE ITYP ILENG ILIMIT M IAX IACCUM CSA INS IML~IT IAC CUM CZAB ITF.MP I si SAT
______~~~~~I-- --- 1 ._____ .I ._____ 1______1 _____ 1 1 ..........

B 1229 4 3.0 P C 25 01000 2.290 2,712 7.390 0.000 5 ,2154 229

CABLES ROUTED ]N CONEUIT:

*B 98 1 1 WDQ NCI; 2 CAB CSA; 1.356 CAB UTr: 2.627 TOTAL CSA: 2.712 TOTAL WT: 5. 254

TOTALS 2.712 5 . 254

*U

0 Sn

mr



QA REPORT. LJA[TS OAR NUCLEAR PLANT CONDUIT REP" PAGE '40 DATE 12/16/90
CONDUIT INV ICONDUIT ICON ICON ICSA I CSA I CSA ICONDUIT I T/Fr. IUT/FT. INO). AMS S ~YSTEM Il:'

ID I I SIZE ITYP ILENG ILIMIT I MAX IACCUM ICSA INS ILIMIT IACCUM ICAB ITEMP 6I r AT(~
S.I ~ _____________ 1 ______ 1 1 ______ ________ 1_____________ I_____________ _--------------__ ~

B3 1230 .4 3.0 F C 25 .000 2.290 2.712 7.390 0.000 5.254 2 29 1 V

CABLES R~OUTED IN CONDUIT:

13 99 1*1 wotQ NC1: 2 CAB CSA: 1.356 CAB UT: 2.627 TOTAL CSA: 2.7:12 TOTAL UT: 5.25

TOTALS 2.71.2 5.25

n0

0 0

- 1

~ru



Q.; RE 'PDR-r~' wATTS BAR NUCLEAR PLANT CONDUIT REPWM" PAGE 41 DATE 12/16/90
CONDUIT INv ICONDUIT I CON ICON C SA GSA I CSA ICONDJUIT Iu~r/F'T. IWIT/F*r. INO. IAMS I SYSTE:,M IVI:R

ID I I SIZE TYP LENG LIMIT Il In, x ACCUM I CSA INS I LMI T I ACCUM CABI TEMPj STA I

4 3.0 P C 5 o).000 2.290 2.712 7.390 01000 5 .':5 4

CABLES ROUTED IN COND4[UlT:

B 84- 1*1 NCli 2 CAB CSAI 1.356 CAD UT; 2.627

TOT ,L S

TOTAL CSAi 2.712

2.71.2

ToTrAL WTi 523 4

52 5-i4

~0

tD 3
3Fh1
(n~
'-I
-1
HZ

0oc

0' 4

B3 1253



QA RE-POR-11 L4)'rTTS BA/R NUCLEAR PL.ANr CONoUi'r REWPOi PAGE 42 DAT)*E 12/16/90 w 0.
CONDUIT 1 NV CONDUIT I CON CON ICS.A CISA I CSA f CONDUIT Iu/r UT/FT. I NO).I AM) ~SYTEM Vj N

1D0 SIZE ITYP IL.ENG ILIMIT I MAX IACCUM I CSA INS ILIMIT IACCUM I CAP TIWMP I I HT

13 252 3.0 P C 5 0.003 2.21O 71 7,390 01000 51 ;14 .4

CfADIES ROUJTED IN CONDUIT;

B 03 1~ 1 JDQ NC~i 2 CAB CSA; 1.3~56 CAB Wl'i 2.627 TOTAL- CSAi 2.712 ToTrAL WTi .2.i4

TO T*AL S 2.712 5.5

3 r9

b SN

I 0
<0

m



QA REO~ wATTrS BAR NUCLEAR PL.ANTr CONDUIT RE@M PAGE 43 DATiE 12/116/900

CONDUIT W V ICONDUIT CON ICON ICSA I SA CSA ICONDUI:T W T/FT. 'I*U/FT. INO. IAMB SYSTE.M VR

10 I SIZE ITYP ILENG ILIMIT I MAX IAGCUM GSA INS ILIMIT IACGUM GAP~ j flmip II (41,

13 1254 4 3.0 P C 5 0.000 2.290 2.712 7.390 0.(000( 5.5 -9 v

CABLES ROULTED 0 N CONDUIT:

B so 1*1 LIOQ NCI: 2 CAB GSAs 1.35i6 CABd UT: 2.627 TOTAL CSA: 2.7.12 TOTAL UT: 2j,5 4

I~~~~. OT .125. 25~4

)C



QARPR qlWWAlTS BAR NUCLEAR PL.ANTr co3l~iuI REPW PAGE 44 PIATP- $1$4Q

CONDuI T INV ICONDUT I T CON jCON ICSA I CSA CSA I CONOUIT I UT/F V. I UT'/FT. I, (40 A1~ I MWi YKA
- D SIZE ITYP ILENG jLIimvr MAX IACCUII (-,SA INS I L IMIT ACCQWM~A TgMIP I. -te

8 25 4 3.0 P C ~ 5 0.000 2,290 2.712 7,390 0..000 5.25 2 292 V

CABLES ROUTED IN CONDUIT.

0 G3 I9 I WDtQ Nc1: 2 CAB CSAi 1.3~56 CAB WI: 2,627 TOTrAL CSA; 2.712 TOTAL UTr: 2"5

TOT AL S 2.712 5.254

t*~

4

0

*1

e



QA RE PO WATTS I3AR NUCLEAR PLANT CONrDUIT RE@ PAGE 45 PATE12169
C ONDUIIT i NV j CONOU I T CON CON GSA C SA G SA CONDUIT I T/FT. IUT'/F'T. INQi. AMD I YBTNM Y[, I

ID 1 I SIZE TYP LENT3 LIMIT M TAX ACCUtI G SA INS ILIMIT IACCUM ICAB ITILTIP f) .A I'
_________~~~_ _ I_____ ._____ .............___.. .

14 3.0 P C 20 01000 2.290 2.712 7,390 0.000 5.254 2

CABLES ROUYIED 114 CONDUIT.-

8: 93 1l*I NCI: 2 GAS CSAi 1.356 CAB WT: 2.627

TOT1AL S

TOTCAL CSA: 2.712

2.712

TOTAL UT: ~ 2 1 .

215 4

~0

0

m -

Hz

0

Nc
-K

B 12135

01



* QA REPORW )ATTrs BAR NUCLEAR PLANT CONDFUIT REW PAGE 46 DATE 12/16/VO W
CONDUIT jNV fCONDUIT ICON ICON ICSA I CSA I CSA ICONDUIT IUTr/Fri. W T/FT. INO, AMEI SYSTEM V 1VF

1D0 SIZE ITYP ILENG ILIMIT I MAX ACCUM I CSA INS ILIMIT IACCUM I CAB ITEMP II ~VAT

13 1286 1 3.0 P C 20 0.000 2.290 2.712 7.390 0.00) 5.254 2 292 V

CABLES ROUTED I.N CONDUIT:

*B 94 I-Al UDQ NCI; 2 CAB CSAs 1.356 CAB UT: 2.627 TOl'AL CSAi 2.712 T OT AL WTi '5 25

TOTALS 2.712 S . ,-;4

) S)

rij

Hm

0 4~



QA REPORT -mm WATTS B3AR NUCLEAR PLANT CONDUIT RFEPO~ PAGE 47 DATE 12/1/90 -Nw
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WBN EEB-MS-TI15-0011 RO
480 V Non-Class 1E Power Cable Associated Circuits
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Checked - ,Ae Date O-J&-FO
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APPENDIX F

480V Power Cables Associated Circuits where protective devices were evaluated
to be inadequate per acceptance criteria developed in Attachment 1. The
protective devices are coded as "B" for a breaker and "F" for a secondary
protection fuse.

480 V Bus
Compt.

No.
Inadequate

Protective Device

2-BD-212-A1

2-MCC-214-A2

2-MCC-214-B1

2C B
8A F

2D1
6D1
2E1
6F1
701

3D1
3E1
3F1
3F2
4E1
4F1
5F1
5F2
6F2
7E1

3F2
2F1
9F1
12F1
12F2

1-MCC-232-B 2A)
3B
3C
6C
6F1
7B
8B
11F
12F

14B
15A
16A

Rib'

8 JB) )08136

F

F- -
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480 V Non-Class 1E Power Cable Associated Circuits

Page of 5

Prepared 4, tc& Date2/)

480 V Bus
Compt.

No.

Checked -x'r • ,ex Date 2 -,- 90

Inadequate
Protective Device

1-MCC-232-A 3A
3B
3C
4D

7B
8B
1OF
11F
13D
14B

15A
16A

2-MCC-214-A1

2-MCC-214-B2

O-MCC-208-A

2Ae913) ) o

F
F
F

2F1
2F2
3F1
4F2
1OF1
12E1

2E1
2F1
3E1
3F1
4E1
4F1
4F2
5E1
5F1
6E1
6F1
5F2
7E1
8E2

2e F -
6A F
6B F
7A B

5/ ,/in

0
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480 V Non-Class 1E Power Cable Associated Circuits

Page F3 of F_-

Prepared Date

z /sjqog

480 V Bus

2-MCC-232-A

Compt.
No.

3C
40
7B

8B
11D
11F
iJ9
14B
140

15A
16A

2-MCC-232-B 2A
3A
3B
3C
6C
6FI
7B
8B
1OF
11F
12F
14B
15A
16A

1-MCC-214-A2

1-MCC-214-B2

Checked 7- P',,g/ Date Z-&-9FO
72 2 7 - ~- 7-Oý

Inadequate
Protective Device

F
F
B
F
F
F
F

F
F 

5
F

16 IoB ) 13LB

2D1
2E1
3D1
3E1
3F1
3F2
4E1
4F1
5F1
5F2
6F2
7E1
2 E
2E1 FL
2F1
3E1
3FI
4E1

F
F
F
F
B
F
F
F
F
F
F
F
F
F

F
F
F
F
F
F
F
F
F
F
F
F
,F

F
F
F
F
F

90
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Page F_ of F:5 C3

Prepared Date / P 0. Checked e77 o,' R Date 2 -S- 90
2 AT 2/5/9 P -b_. 5• , 2_- Y-5-9 -

480 V Bus

1-MCC-214-B2 (Cont.)

0-MCC-208-B

0-MCC-216-B

0-MCC-217-A

1-MCC-210-A

2-MCC-209-A

0-MCC-218-1

0-MCC-208-C

1-MCC-214-A1

1-MCC-214-B1

1-MCC-213-B1

1-MCC-213-A1

Compt.
No.

Inadequate
Protective Device

4F1
4F2
5E1
5F1
6E1
6F1

6F2
88
80

3F2

9A
7C1

2F2
3F1
3F2
5F1
1OFI
12E1

2F2
9F1
12E1
12F1
13F1

--46&,1G FF
i7% B

-.. eI(O/•)I/O F

DOl Ftc D
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Prepared Date __z___o

480 V Bus
Compt.

No.

Checked oc ^6 Date e-S--O

Inadequate
Protective Device

. -bu-Lfi-Lh. 3H
- ,q46 k2/~/f?

2-MCC-213-A1

2-MCC-213-B1

•O to A ) / (

$/qo "A
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480 V Non-Class 1E Power Cable Associated Circuits

Page f of (, 13 13- ?z

p z& )m DatehZLs 0 Checked 7,ea RCV D a t e

APPENDIX G

Protective devices which potentially violate the criteria listed below:

Two breakers in series
A breaker and a fuse in series
A single fuse

480 V Bus

O-BD-206-1

0-BD-225-1

Compt. No.

1A
ic
?B
2C

2D
3A
3B
3C
3D
6A
6B
6C
6D
7C
8B
8C
I1A

11B
IlC
?2B

12C
13A
13B
13C

2D
4B
4C
4D
6B
6C
6D
7C
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480 V Non-Class 1E Power Cable Associated Circuits

Prepared Date Checked 7 /!. oD 2-//Z//•

480 V Bus

1-B0-203-A

1-BD-203-B

1-BD-212-Al

1-BD-212-A2

1-BD-212-B1

1-BD-212-B2

2-BD-203-A

2-BD-203-B

2-B0-212-Al

2-BD-212-B1

2-BD-212-B2

0-MCC-61-1

0-MCC-207-A

0-MCC-218-1

Compt. No.

40
6B

3B

2C

3D

28
3B
3D

3D

6B

3B

2C

2B
3B

3D

2FF
2KF
1OF
2BF
5HR
4DR
4MR
3DR
3HR
5BF
6BF

4F1

2F2
60

Page 2
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480 V Non-Class 1E Power Cable Associated Circuits

Page of G)3

Prepared • •_Date 1--L-o 0

480 V Bus

0-MCC-257-A

0-MCC-208-A

Checked-,/ &/4-•ate /

Compt. No.

4F1
4A
4C1

2A
2B
2E2
2F1
2F2
3A
3B
3Cl
3E1
3E2
3F1
3F2
4A
4B
402
4E1
4E2
4F1
4F2
5C
5E1
5E2
5F2
6C
60
6E1
6E2
6F1
6F2
7A
7C
7D
7EM
7E2
MF1
7F2
8A
8B
8C
80
8E

Page 3
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480 V Non-Class 1E Power Cable Associated Circuits
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Prepared eDate 22-.----_D

480 V Bus

0-MCC-208-A (Cont.)

0-MCC-208-B

Checked

Compt. No.

8FI
8F2
901
9D2
9E1
9E2
9F1

2A
2C
2E1
2F2
3A
3E1
3F2
4A
4B
4F1
5A
5E2
5F2
6A
6E1
6F2
7B
7E1
7E2
7F1
7F2
8B
80
8F1
8F2
9B
9F2
IOA
IOD
11A
5F1
6D

Page 4
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Prepared /9<.• Date ---L-9 0

480 V Bus

0-MCC-208-C

0-MCC-216-A

Checked j.•L• • Date 2/-A- 19

Compt. No.

2A
2C
2E2
2F1
3A
3E1
3E2
3F2
4A
4B
4E2
4F1
5A
5F2
6E1
6F1
7A
7C1
7E1
7E2
7F1
7F2
8A
8B
8D
8F1
8F2
9B
9F2
IOA
10B
10C
1OE
liC
6F2
9A

2A
2B
2C
2D
3A
3B
3C
3D
3F2
4A
48

Page 5
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Prepared 2ýI 0 Date - q -

480 V Bus

0-MCC-216-A (cont.)

0-MCC-216-B

Checked .t./11 Date 2!-lh/ a9

Compt. No.

4E
5A

5E
5F1
6A
6B
6C
60
6E
8A
88
8C
80
6FI
6F2

2A
2B
2C
20
3A
38
3C
3E
3FI
3F2
4A
48
4E
5A
5B
5E
5FI
6A
68
6C
6D
6E

Page 6
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480_V Non-Class 1E Power Cable Associated Circuits

Page i of G_13

Prepared ... • j Date _-.-1 o

480 V Bus

0-MCC-217-A

0-MCC-217-B

0-MCC-226-1

Checked ..1 Date 2- Z- /

Compt. No.

2A
2B
2D
2E2
2F1
2F2
3A
3B
3D
3E
3F1
40
4E
4F1
5A
5E2
5F1

2B
2C
2D
2El
2E2
2F1
2F2
3B
3C
3D
3E
3F1
3F2
4Q
4F1
5E1
5E2
5F1

2B
2C
2D
2F1
2F2
3A
3B
3D
3E1
3E2

Page 7
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Page 'j2_ of ý7 13

Prepared •lcý 2Date -tL9O

480 V Bus

0-MCC-266-1 (cont.)

0-MCC-249-1

Compt. No.

3F1
3F2
4B
4C
4F1
4F2
5A
5B
5C
5F2
6A
6B
6C
6E1
6F1
6F2
7A
7F1
7F2
5F1

2A
2B
2D
2F1
2F2
3A
38
3F2
4A
4B
4F2
5D1
5D2
5E2
5F1
5F2
6A
6C
6E1
6F1
8A1
8B1
8C
8E

Page 8
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480 V Bus

1-MCC-209-A

1-MCC-209-C

1-MCC-210-A

1-MCC-213-A1

1-MCC-213-A2

1-MCC-213-B1

1-MCC-213-B2

1-MCC-214-A1

1-MCC-214-A2

Checked /"W L-,'/••Date z--,/z9o

Compt. No.

6F1
7D
10C
13E

3F2

2D
2F2
3F2

16F1
16F2
17A
17F1
18C
180
18F1
18F2

4A
4B

3F1
16F1
17A
17F1
17F2
18C
18D

4A
4Q
12A

2D
13A
13B
13C

2A
3A
4A
48
5A
8A
8B

Page 9
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Page C7_10of G13

Prepared•ý AQý Date--qo

480 V Bus

1-MCC-214-Bl

1-MCC-214-B2

1-MCC-215-Al

1-MCC-215-A2

1-MCC-215-Bl

1-MCC-215-B2

1-MCC-232-A

Checked Z•-W, •Date -z-1 7/,9o

Compt. No.

2D
12A
13A
13B
13C

2B
3B
3C
48

6B
7D
9A

5A

5FI
5F2
6A
6F1

2E2
3E1
3FI
3F2
5A
5El
5F1
6A
6D

5A
SF1
6A

3El
3F1
3F2
5A
5F2
6D

4Q
4E
5A
6A
6C
15D
160

Page 10
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Page C4L of J3

Prepared 2Dat _,• Date -L-eo

480 V Bus

1-MCC-232-B

2-MCC-209-A

2-MCC-209-C

2-MCC-210-A

2-MCC-213-A1

2-MCC-213-A2

2-MCC-213-B1

2-MCC-213-B2

2-MCC-214-A1

Checked__F//. ý Date -/7-/'z o

Compt. No.

5E
6A
6C
6D
6E
15D
16D

7D
loC
13E

3F2

20
2F2

16F1
16F2
17A
18C
18F1
18F2

4A
4B
13B

3F1
17A
17F1
17F2
18C

4A
4B
5A
5B

20
7D
13A
13C

Page 11
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480 V Non-Class 1E Power Cable Associated Circuits

Pag 127 •_-3Page • of - /. G- 13

Prepared q:.. Date -L- 9 o

480 V Bus

2-MCC-214-B1

2-MCC-214-A2

2-MCC-214-B2

2-MCC-215-A1

2-MCC-215-B1

2-MCC-215-A2

2-MCC-215-B2

Checked ate /

Compt. No.

20
12A
7D
1 3A

13C

3A
4A
5A

8A
8B

2B
3B
4B
68
9A

5A

5FI
5F2
6A

5A
5F1
6A
5F2

3E1
3FI
3F2
SA
60

3El
3FI
3F2
5A
60
4B

Page 12
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Preparede d ate0-- o

480 V Bus

2-MCC-232-A

2-MCC-232-B

Checked ,o. .,,. /ate ../,/o

Compt. No.

150
16D
40
4E
6C

5E
6C
6D
6E
150
16D

Page 13
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PAGE 1

ATTACHMENT NO. UVA2.1/2.4

RESOLUTION OF UNVERIFIED ASSUMPTIONS 2.1 AND 2.4

DOCUMENTATION OF UNVERIFIED ASSUMPTION 2.1

The Computerized Cable Routing System (CCRS) capabilities generating

this report have been subjected to (and successfully satisfied)

verification and validation testing in accordance with NEP 3.8.- The

routines utilized to generate this report were identical to those in

the verified CCRS Version 7 (See attached test results report).
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TENNESSEE VALLEY AUTHORITY

WATTS BAR NUCLEAR PLANT CABLE ROUTING SYSTEM

SOFTWARE VERIFICATION AND VALIDATION REPORT

ID Y9894

REVISION 1

October 01, 1990

Signature

Sponsor Approval •?ý ý,J

WBDP Supervisor Approval 2
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COMPUTER SOFTWARE REVISION/SIGNATURE LOG

SOFTWARE VERIFICATION AND VALIDATION REPORT

Description of Revision

Initial Issue

Deleted all SVVR sections except SVVP Test Plan Results and
index. Executed tests for Version 7 changes.

Revision
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WATTS BAR NUCLEAR PLANT CABLE ROUTING SYSTEM

SOFTWARE VERIFICATION AND VALIDATION PLAN

Table of Contents

Section Page

1.0 SVVP TEST PLAN RESULTS ............ ......... 1 1-1

WBN SVVR REV: 1
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WATTS BAR NUCLEAR PLANT CABLE ROUTING SYSTEM

SOFTWARE VERIFICATION AND VALIDATION REPORT

1.0 SVVP TEST PLAN RESULTS.

Version 7 of the Watts Bar Cable Routing System was tested in accordance
with Revision 3 of the Software Verification and Validation Plan. See page
1-2 for an index of the required tests.

The results of test plan execution conform to the expected results described
in the Software Verification and Validation Plan. The original test plan
documents are in the Computer Systems Library.

WBN SVVP REV: 3



WATTS BAR CABLE ROUTING SYSTEM
TEST INDEX FOR VERSION 7

I JOB NAME

FILPRTI1
ROUTER01
FILPRTIF

FILPRT2I
ROUTER02
FILPRT2F

FILPRT3I
ROUTER03
FILPRT3F

FILPRT4I
ROUTER04
FILPRT4F

ROUTER05

FILPRT5I

WBCABLO1
WBCABL27
WBCABL28

WBNTWK01

WBCTYP01

WBCOND01
WBCOND29
WBCOND30

WBLOAD01
WBLOAD02

WBCOLD01
WBCOLD02

WBRSIZ01

WBTOGM01

WBCTOG01

WBTOGN01
WBTOGN02

WBTOGC01

WBTOGR01

WBRLES01

SVVP SECTION

CLSTR1 INITIAL
9.5.3.1
ROUTER01 FINAL

CLSTR2 INITIAL
9.5.3.2
ROUTER02 FINAL

CLSTR3 INITIAL
9.5.3.3
ROUTER03 FINAL

CLSTR4 INITIAL
9.5.3.4
ROUTER04 FINAL

9.5.3.5

CLSTR5 INITIAL

10.1.2.3
10.1.2.29
10.1.2.30

10.2.2.3

10.3.2.3

10.4.2.3
10.4.2.31
10.4.2.32

10.5.2.3
10.5.2.4

10.6.2.3
10.6.2.4

10.7.2.3

10.8.2.3

10.9.2.3

10.10.2.3
10.10.2.4

10.11.2.3

10.12.2.3

10.13.2.3

JOB NAME

WBHSTR01
WBHSTR02

WBPULL01

WBCONI01

WBEQPT01
WBEQPT02
WBEQPT03
WBEQPT04
WBEQPT05
WBEQPT06
WBEQPT07
WBEQPT08
WBEQPT09
WBEQPT10
WBEQPT11
WBEQPT12
WBEQPT13

WBEQLD01
WBEQLD02

WBTOGE 01
WBTOGE02
WBTOGE03

FILPRT5F
FILPRT6I
FILPRT6F

WBSAVE 01

WBRSTRO 1

RLODPRTI
TESTCNCB
TESTSGCB
TESTEQPC
TESTEQCN
HICOND
HINTWK
RLODCONC
RLODCOND
RLODSEGC
RLODNTWK
RLODCTYP
RLODEQPC
RLODEQCN
RLODEQPT
RLODPRTF

SVVP SECTION

10.14.2.3
10.14.2..4

10.15.2.3

10.16.2.3

10.17.2.3
10.17.2.4
10.17.2.5
10.17.2.6
10.17.2.7
10.17.2.8
10.17.2.9
10.17.2.10
10.17.2.11
10.17.2.12
10.17.2.13
10.17.2.14
10.17.2.15

10.18.2.3
10.18.2.4

10.19.2.3
10.19.2.4
10.19.2.5

BATCH TEST FINAL
CLSTR6 INITIAL
ONLINE TEST FINAL

11.2.2.3

11.3.2.3

14.1.2.2
14.1.2.3
14.1.2.3
14.1.2.3
14.1.2.3
14.1.2.3
14.1.2.3
14.1.2.4
14.1.2.5
14.1.2.6
14.1.2.7
14.1.2.8
14.1.2.9
14.1.2.10
14.1.2. 11
14.1.2.2

svvR 1-2 REV: 1

t1

W6 IV 7 -L Kt:v. I o

REV: 1

Arr,-H^.'r- uvAZ,./ 2. v -
PAGE -,

SVVR 1-2
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ATTACMENTUkJ2.1 1/.2*.1.
CALCULATIO,.NEE,,,.,BMST11SOl,@- !,•S ,,•,.,. k REU., 10

. .. ............. I... .......... D a t e : ........ ..

I. Objective: Resolution of unverified assumption 2.'.

Identify all voltage level 4 or 5 cables (routed in

conduit) which pass from the Turbine Building into a
seismic Category I structure and then back into the
Turbine Building. Once a cable is identified as entering
a Category I structure, its entire route (including cable
trays) must be evaluated to determine if it reenters the
Turbine Building. For the review of cables routed in
trays only, see pages 9 thru 13 of this attachment.

II. Methodology:

The conduit drawings for the Turbine and Control
Buildings were reviewed to identify all conduits which

pass from the Turbine Building to either the Control or
Auxiliary Buildings. The conduit drawings which pertain
to the areas of interest are identified in Section IU.

DCDTS was reviewed for outstanding changes to the

conduit drawings which could impact this effort.
Eighty-three DCNS and three ECN modification packages
were reviewed which had outstanding changes posted
against the above identified conduit drawings. As a
result of this review, voltage level 4 conduits IPLC3B81,
2PLC3880, IPLC3882, 2PLC3879, and MC6S9 were identified
and added to the list for analysis.

The conduits identified by the above steps were then
sorted by voltage level and all voltage level 4 and S

(power) conduits were listed (see attached). Load
reports were then obtained from the Computer Cable
Routing System (CCRS) to identify the cables impacted.

Each cables route (including cable tray) was identified
in the CCRS and traced to determine if the cable passed
back into the Turbine Building. Spare and Abandoned
cables were excluded from this analysis since they are

not energized cables.

III. Results:

No cables were found which were routed across this

boundary more than one time.

Attached are the conduit load reports for the voltage

level L conduits identified. No voltage level S (900OU)
conduits were identified. These load reports contain the
list of cables whose individual routings were evaluated
to determine applicability to the above condition.
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A T T ACH M EN.T -U.U.,2 . .1.ý/.2 "..
CALCULATION WBN-EEB-,7MS.-.T.,1 1 ...00.11... R.EU ........ 1 0

Prepared: 7. W. Date: e-,9-lb Checked:U7Q/.. *• Date :1.2:. :.,9

IV. References:

Following is the list of drawings that contain plans
and details which pertain to the areas of interest of
this analysis. Both the as-designed and as-constructed
revision levels indicated were reviewed.

45W802- 3,
45W802- 6,
45W802- 93
45W802-12,
45W802-19,
S5W802-20,

5WBO04- 3,

45W80L- 6,
LI5W8Oqk.. 9,
i5WB04-12,
45WB0-22,

45W806- 3,
4SW806- 6,
5W806.- 7,

45W806- 8,

& R16
& R32
& RiO
& R29
& R02
& ROLI

& R22
& R31
& R31
& R30
& R05

& R13
& R18
& ROB
& R12

4SWB08- 1, RB & RIB

LiSWB1O- 13,
45W810- 23
4SW8IO- 3,
SWBIO- 4,

45WB10- S5
-5W810- 6,
45W810- 7,

45W812- 13
45W812- 2,
4SW812- 3,

bSW812- 4,
SW812- 6,

45W812- 7,
55W812- 8,
4SW812- 9,

L5W81lq- 13
4SWB14- 2,
4SWBl'- 3,
i5W81i- 5,
i5W814- 6,
4SWB!4- 7,
qSW81-- 8,
q5W81'- 9,
4SWBlI-lO,
q5W81i-Il,
45W814-12,
45W814-13,
-5W81I-15,
4SWB14-16,

-5W816- 1,
45W816- 2,
i5W816- 5,
45W816- 7,
45W816- 8,
55W816-10,
LSWB6-12,

RE &
RD &
RC &
RE &
RB &
RD &
RE &

RE &
RF &
RC &
RB &
RC &
RB &
RD &
RG &

RC &
RE &
RE &
RB &
RC &
RD &
RA &
RC &
RD &
RF &
RB &
RC &
RE &
RE &

RF &
RD &
RC &
RF &
RF &
RG &
RD &

R22
R2S
R27
R38
RIO
ROB
RO0

R31
R3'-
RIS
R26
R27
RI6
R17
R07

R30
R32
R2'4
R17
R2'f
R20
R17
RIB
R28
R27
R29
R30
R07
ROL0

R36
RLiO
R22
R13
RIO
ROB
ROB

45W817, RC & R08

i5W818- 1, RC & ROB
45W8i8- 2, RB & RO6
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Page 1

INPUT DATtA FOR RESOLLJTION OF UNYERIFIED ASSUMIPTION

C.4 IN CALCULATION WBN-EEB--IS-*-TI15-0011 REV. 4-I-1

The 45N884 series of drawings were reviewed to identify non-

safety related 480 V cable trays passing from the turbine

buildingr into adjacent seismic categor-y I structures. Four

tray sections were found on drawing 45N884-24. The cables

contained in those tray sections appear on the attached

loading reports.

The attached loading reports indicate one cable passes through

the boundary walls in two locations 2JPLJ720. This cabl e does

have one termination in the auxiliarv building (at 2-MCC-214-

Ai) and has been addressed in calcuiation WBN EEB-MS-]ii5-

0011.

Prepared By: Date: 0

Reviewed ~Date: 10-31



WATTS BAR NUCLEAR PLANT CABLE ROUTING SYSTEM

TRAY SEGMENT LOADING SCREEN

ACTION CODE: Q (Q-QUERY, X-CANCEL)
NV FIO)D TNOD

CABLES ROUTED IN SEGMENT: 4 1372 2124 i0 . CABLECJ: :"

Si" ,LW4
6A t2tt

ABN 752 P*'
" 

FL 4460 1*-

L 534 1*-J SP 153 1* -

L 535 1* " 2PL 3719 1- AI

PL 1240 1"- 2V4640-ltr

PL 1250 .*1 2V 4643 1* -

PL 1260 1*" 2V 4646 1*--

PL 1280 1*--
"  

2V 4649 1*.'

PL 1295 1&*

PL 1324 1 *

PL 1335 1*A"
PL 2450 1kX

PL 2455 I*X'
PL 2460 1•.

PL 4402 1*i.

.- EGMENT RE TRIEVED -- TYPE NEW SEGMENT ID OR PRE'V3 EH'FR F10P I.:XT

ENTER TO PAGE, PF3 TO TOGGLE, ACTION COIOE ':; PLUS I:-F3 TO ET

t'3e D



ATTS 0,R I R NLIC.LERf, PANT CABL:E ROCUT1N S YSTE

TRAY SEZ GMIENT L0A [i]NtG SCREEN 1-1

A(C.TI(JN COiO: Q Q Q U•-iIUER'Y

CABLES RO FUTED I N SEGMEN 1T

PL 248 GIA /-
PL 370 1.A-

P'L 378 
• 
A-

PL 3080 IA.

1.A 4665 1, -

1PL 167 1k-

IPL 3589 1*
IPL.-3599 1-

1PL 5033 .1. A-
1PL 508,5 1-A-
1PL 5089 1* -

X C ) A H C; F: , I
NV F. NO3 TN
4 '332070

* 4
PAGE :

16-C -31 9o

so/•/cr

SEGMENT RETRIELEO ..... TYPE N:E-w SEGENT XO O1 PRESS INTER FOR NETO

ENTER 1 TO PAGE, PF:3 TO TOGGL E, ACTIONi OiE.X,' PLiU PFIl TO X

NO0, CBLES:, .": 1.:1



wATT fS 1B3 AIR ULiiC1i.LEAR 1LANT Cf ABLEL:. ROC) UTI .NG SYSTI:.EH
fTRAY S FG HT I A NG S(CRIEE:N

CACTLN COU: (l (qU 1R,: '

CABLES ROUTE:' IN SE..GME NTf;
NV ')IOD TNO00
4 . 5 29 NC) CABLES 1[S IA

90 IA.

210 1-
346 1L.,k
4401 :.k

155 IA
577 1.A-
570 1-A
4640 :l1

4643 1i --

4e646 1 --

4649 I.A

SEGMENT R LTRI:EVi ...... . YP. - NE W SEGMENITI I) OiR PRESS E ORTER FOI NET

LENTE O TO P, '3 T TOGGL, ACT COtIE 'XY ' PLUS PI PFI3 TO EXIF

P1AGE, : I.
53?~er/6WZ

70



5..

-N

N 0-
No
.1

Th

IlL I

(U

) -

rO

to.
'IC
It

L 681 1. -A.
P 4:10 IA
IABN 67 : A

1: L 160 1.
1. PFL 23790 1
2 :l L 3690 1

2 P L 1.67 1k
2 P L 3V 5(( J A -A

2PIL 3901 :I.',

SEGiiENT RI EVE 1:111: - 1 ITYPE HI,! 'I F ;rl'i.iEW T j:I OR . Ii: i 1:I,1 F 2OR NE:'"
iT' PT PA , PF3 10 T'12Ei (F IO 'G C I E I ' PL co I r 1.- 'us PF3 TO EIi.JT

ACTIOA N (OB 1f C,! (R Ci t ED I UE I.. ~ ii. 2' : ::
iX -CANCEL)

PAf! B R NUCLEAR PLA1*ýNT1 CA)1 G ý3ROUING SY! T N



CON]UL NV I CONDUIT CON I CON CSA I CSA CS CONDUIT I UT/FT. I WT/FT. I NO. I AMB R SYSTEM i
SIZE TYP I LENG LIMIT I MAX ACCU CSA INS LIMIT ACCUM I CAB I TEMP I

______f __ _____ Ii_____ _______... ________ . _______ I... _______ I _________ 1....1______ I I_____ _____

B 1066 4 3.0 I C 3 01000 2.290 1.880 7.390 0.000 3,562 2 290 V

CABLES ROUTED IN CONDUIT:

2B 288 1*1 WDP NC1: 2 CAB GSA: .940 CAB WT: 1.781 TOTAL CSA: 1,880 TOTAL WT: 3.562

• TOTALS 1,880 3.562

* m

*2 0

* --

3m "..S':•

- _ I I i~ iim - I II II II I II III I IIIII I II II



(• A RH- WAI BAP NUCLEAR PLANT' CONDIT aPAGE 2 DATE .2/16/90
CONDU NV , CONDUIT CONo CON • CS I CONITI UT/FT.I UF.,N.,AM SYSTEM

S 10 1 I SIZE I TYP I LENG LIMIT MAX ACC CSA INS LIMIT ACCUM I CAB I TEMP I I
I __ __I __ _I._ _ _ _ I _ 1 I,~__ __ I __ _ _I __ _ I __ _ _I __ _I _ I ___

B 8 1067 4 3.0 I C 3 0.000 2.290 1,880 7.390 0,000 3.562 2 290 V

CABLES ROUTED IN CONDUIT:

18 288 -Al WOP NCi: 2 CAB CSA: .940 CAB UT: 1.781 TOTAL CSA: 1,880 TOTAL Wt: 3.562

TOTALS 1.880 3.562 5

0 0 C• .

S mn

Hrz rn

I.''



0 f) REP I  WATTS BAR NUCLEAR PLANT CONDUITrI PAGE 3 DATE 12/16/90'NDuI NV I CONDC I CSA I CAW CONDUIT I WT/FT, I WT/FT, I NO. I AMB I SYSTEM I
* I I I- SIZE TYP LENG I LIMIT I MAX I ACCUM I CSA INS I LIMIT I ACCUM I CAB I TEMP I I STAT

.... .......... I ........ I I.-__ I I f I I__1 I I

4 3.0 I C 3 0,000 2.956 2,596 7.390 0.000 4.588 4

CABLES ROULTED IN CONDUIT:

B 120 iw* WON
2B 276 1-.. UDN

NC1: 2 CAB CSA: .649 CAB WT: 1.147
NC1: 2 CAB CSA: .649 CAB WT: 1.1.47

TOTAL CSA:
TOTAL CSA:

I OTALS

1.298
1.298

2.596

TOTAL UT: 2.294
TOTAL WT: 2.294

4.588

CD

m r
m

irn

-3,"

7 -

2I C

Hrui

I,

C F

1 1068

-- 0

0

0

0

I.

je
0



Q!A REP aWATT1S BAR NUCLEAR PLANT CONDUIT aPAGE 4 DATE 1.2/16/90a
CONDUW NV I CONDUIT I CON f CON I GSA I GSA I CSW- CONDUIT IUT/FT. W T/FT. INO. IAMB I SYSTEM

ID I SIZE TYP LENG LIMIT MAX A CALI ISA INS LIMIT ACCUM I CAB I TEMP s 0
__ I_ _____I__I.. __ I___I ____ ....... __I ___ I ____I ___ I _____ _.___

e 1 1069 4 3.0 1 C 3 0.000 2.956 2.596 7,390 0.000 4.588 4

CABLES ROUTED IN CONDUIT

B 116 1*1 WON
lB 276 1*1 WDN

NC1: 2 CAB CSA: .649 CAB WT: 1.147
NCI: 2 CAB CSA: .649 CAB WT: 1.147

TOTAL CSA:
TOTAL CSA:

TOTALS

1 .298
1.298

2., 596

L

TOTAL WT: 2,294
TOTAL WT: 2.294

4.588

OD_
Z

mn-

3"

-iHr

oc
-c

.7 )

C N.0n

-F)

-- S

'*1

9
0

A
S
I
0
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S
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0

0



C ONDL• NV I CONDUIT I
* IDI SIZE I

- - ______I _ I I__________

WATTS BAR
CON I CON I
TYP I LENG I

__1 1 I

NUCLEAR PLANT CONDUIT Rf PAGECSA I CSA CS CONDUIT wUT/FT.
LIMIT MAX I ACC CSA INS LIMIT

_____________I ___________ - I______________ I _______________I -____________

5; DA
I T/FT.

ACCUM
Iý

TE 12/ 16/90
I NO, I AMB I SYSTEM )I
I CAB I TEMP I
I I_ __ I

0 B 1070 4 3.0 I C 3 0.000 2.956 0.980 7.390 0.000 1.230 10

CABLES ROUTED IN CONDUIT:

.098

.098
,098
.098
.098

CAB WT: 0.123
CAB WT: 0.123
CAB WT: 0.123
CAB WT: 0.123
CAB wUT: 0.123

TOTALS

NCI:
NCI:
NCI:

NCI:
NC1:

CAB CSA:
CAB CSA:
CAB CSA:

CAB CSA:
CAB CSA:

290

TOTAL CSA:
TOTAL CSA:
TOTAL CSA:
*TOTAL CSA:
TOTAL CSA:

.196

.196

.196
.196
.196

.980

TOTAL
TOTAL
TOTAL
TOTAL
TOTAL

.246

.246

.246

.246

.246

1.230

*~0

0

to

0

0

0

0

-1 o

m

- Fm

----------



Q -REP WATTS BAR NLICLEAR PLANT CONDUIT S PAGE 6 DATE 12/16/90 3.CONDUI NV I CONDUIT I CON I CON CSA I CSA I CSW CONDUITI WT/F'T, I WT/FT. I NO. I AMB I SYSTEM i
ID I I SIZE I TYP I LENG LIMIT I MAX I ACCUM I CSA INS I LIMIT I ACCUM I CAB I TEMPI I STATI _____I _ I__ I ___ I __._ _ __ I ___ _ - I ____I ___I __ _ I I__

• B [071 4 3.0 1 C 3 0.000 2,290 0,146 7.390 0.000 0,158 2 290 V

CABLES ROUTED IN CONDUIT:

B 144 :1*2 UDD NCI: 2 CAB CSA: .073 CAB UT: 0.079 TOTAL CSA: .146 TOTAL WT: .158

* TOTALS .146 .158

2V1 * >* 0,

113

H Z mn

x

) 0 0

[] i _I lII II



Q WATTS BAR NUCLEAR PLANT CONDUIT PAGE 7 D ATE 12 / 16/90a
I NV ..CONDUIT I.CON CON I CSA I CIII CIIW CONDUIT UT/FT. UT/FT. IINOI AMB I SYSTEM lW

* ID I SIZE TYP ILENG LIMIT MAX ACCU CSA INS LIMIT ACCUM CAB TEMP I
__ _I If I I I i. I I I I I__ _

4 3.0 I C 3 0.000 2.956 0,700 7.390 0.000 1,072 4

CABLES ROUTED IN CONDUIT:

2B 307 1*1
2P 318 1*1

NC1: 2 CAB CSA: .175 CAB WT: 0.268
NCI: 2 CAB CSA: .175 CAB WT: 0.268

TOTALS

3 1072 290

TOTAL CSA:
TOTAL CSA:

.350
,350

.700

TOTAL WT:
TOTAL UT:

,536
.536

1.072

I

k

Mn

Snz
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H2zi p
0

-c

.7

ruD

4:



Q A RIP a WATTS BAR NUCLEAR PLANT CONDUITr aPAGE 8 DATE 12/16/90a
CONOU IV CONDUIT II CONI I CON IIIII I II CSA C C. AMO SYSTEMII mW

ID I SIZE TYP ILENO LIMIT MAX ACCU CSA INS LIMIT ACCUM I CAB I TEMP ITo0I f iII I . I II , I _ __ _ I I K _ _

• B 1073 4 3.0 I C 3 0.000 3,916 0.000 7.390 0.000 0.000 0 290 V

CABLES ROUTED IN CONDUIT

TOTALS .000 .000

7 >

) 0

0 C.

arn

, -. :o.- ! S!

0 0 0•, ,

0 0.• - -. , ,, n- ._ -. . II II



CO DUNHI CO D IT I C N I CON i G A II iS O D I U / T T F . O M SYSTEM a
Iý SIZ EUPATTS BAR NUCLEAR PLANT CONDUIT 9PAGE 9 DATE 12/16/90 -

• IO D "I SIZE TYP LENG LIMIT MAX ACCU CSA INS LIMIT ACCUM CAB! TEMP _ -s

B 1(74 4 2.0 I C 3 0.000 1.780 0.000 3.360 0.000 0.000 0 290 V

CADLES POUTED JIN CONDUIT:

TOTALS .000 .000

) 0

* 0

* m

H.. Z: r

*2 C

:I V 11, Riru

) .i... N IIn I .. .I I I II.



QA RIEPC fATTS BAR NUCLEAR PLANT CONDUIT R PAGE 10 DATE 12/16/90
CON N I CONDUIT CONI N I CSA CSA S CONDUIT I T/FT. UT/FT. NO. I AMB SYSTEM IV

ID SIZE IYP LENG LIMIT MAX ACCU CSA INS LIMIT ACCUM CAB I TEMP SOT
......... _ ___________ _____I_____ I ... ..__ ________ I ...... ___ ________ I _________ I _________ I .___ I __ I ___ ______ _

B 1075 4 2.0 1 C 3 0.000 1.780 0.000 3.360 0.000 0.000 0 290 V

CABDLES ROUTED IN CONDUIT:

TOTALS .000 .000

* 0

Mn

fU14
0q 0

2-c

3m

,••.•: SON

0 4

O

*

* 0el --



* QA RF a WATTS BAR NUCLEAR PLANT CONDUIT a PAGE 11 DATE 12/16/90 0
CONDUIw NV I CONDUIT I CON I CON I CSA I CSA I C CONDUIT I WT/FT. I WT/FT. I NO. JAMB I SYSTEM I

ID SIZE I TYP L.ENG I LIMIT I MAX I ACCLU0 CSA INS I LIMIT I ACCUM I CAB I TEMPI I SIW_. I I I I__ _ __ L I I I_ _I __ 1__

4 2.0 I C 3 0,000 1.780 0.000 3,360 0.000 0.000 0

CABLES ROUTED IN CONDUIT:

TOTALS

I 1076

.000 .000

- 0

a>

m n

(rn

H
-i

2.C-c

m.

-F
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0
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WATTS BAR NUCLEAR PLANT CONDUIT P~AG 12 DATE 12/16/900
COND I• Y IICINlT CON DC I T IC I CN CSA CSA CONDUIT [ r/Fr. [r/FT. NO__ AM SYSTEMI

SIZE TYP LENG LIMIT MAX ACCU CSA INS LIMIT ACCUM CAB TEMPI I

o B 1077 3 2,0 1 C 3 0.000 1.041 0.150 3.360 0.000 0.186 2

CABLES ROUTED ]N CONDUIT:

B 149 1*2 WOO-1 NC: 2 CAB CSA: .075 CAB WT: 0.093

TOTAL S

TOTAL CSA: .150

.150

TOTAL WT: .186

. 186

It:.

S

'Hm x)
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oc
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I41

0

0

0

0

0



QA'RE WATTS BAIR NUCLEAR PLANTr CONDULIT PAýGE 13 DATE 12/16/90
•4 CON DU IE To si CO Co oS TI'/

LrNOU W NY I CONDUIT I CON I CON I CSA CSA C CONDUIT I WT/FT. I UT/FI. I NO. I AMB I SYSTEM I
ID 0 SIZE I TYP I LENG I LIMIT I MAX ACC CSA INS I LIMIT I ACCUM I CAB I TEMPI ISOS

__ ____ __ _ I ~ I__ __ __ __ __ l I i i ~ _

B :1200 4 3.0 I C 3 0.000 2,956 2.596 7.390 0.000 4,588 4

CABLES PROUTED ]IN CONDUIT:

NCl: 2 CAB CSA: .649 CAB WT: 1.147
NCI: 2 CAB CSA: .649 CAB WT: 1.147

TOTAL CSA:
TOTAL CSA:

TOTALS

1,298
1.298

2,596

1
5-

TOTAL UT: 2.294

TOTAL UT: 2.294

4.588

m n

m "X
rI-.

HZ

o2c

m _

-r'<

119 1A* WON
275 1*1 WUN

290

I.0
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QA REP a W ATT S B AR NUCLEAR PLANT CONDUIT a PAGE 14 DATE 1.2/1.6/90a0
CONDU W NV tICONDUIT IC CONDUIT IIUT/FT. IIUT/FT. IINO. I AMBIIISYSTEM f

SIZE I TYP I LENG I LIMIT I MAX I AC CU ,CSA INS I LIMIT I ACCUM I CAB TEMP I I s

* B 1201 4 3.0 I C 3 0.000 2.956 2,596 7,390 0.000 4.588 4 290 V

CABLES ROU'TED IN CONDUIT:

B 115 1*1 WON NC1: 2 CAB CSA: .649 CAB WT: 1.147 TOTAL CSA: 1.298 TOTAL WT: 2.294
1B 275 1*1. WON NCI: 2 CAB CSA: .649 CAB WT: 1,147 TOTAL CSA: 1.298 TOTAL WT: 2,294

5 TOTALS 2.596 4.588

) •

* :

o 0

S--i--0

0-' an I,

.... II III IIII n ...



QA RE WATTS BAR NUCLEAR PLANT CONDUIT R PAGE 15 DATE 12/16/90
CONOU NV I CONDUIT I CON I CON CSA I CSA S C CONDUIT I UT/FT. WT/Fr. i NO. I AMB I SYSTEM I

O C[O I I SIZE I TYP I LENG LIMIT I MAX I ACCUM I CSA INS I LIMIT ACCUM I CAB I TEMPl I S14

8 1202 4 3.0 I C 3 0,000 2,290 1.880 7,390 0.000 3.562 2 290 V

CABLES ROUTED IN CONDUIT:

2B 287 1*1 WDP NCI: 2 CAB CSA: .940 CAB WT: 1.781 TOTAL CSA: 1.880 TOTAL uT: 3.562

TOTALS 1.880 3.562

* •

* 0

• 0

* 0

m 0
•Iim 2: -44-4
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QA REP WATTS BAR NUCLEAR PLANT CONOUIT R PAGE 16 DATE 12/16/90
CONDl ] NV I CONDUIT CON I CON I CSA CSA I CSW CONDUIT I WT/FT. I UT/FT, I NO, I AMB I SYSTEM IE

ID I I SIZE TYP I LENG I LIMIT I MAX I. ACCUM I CSA INS I LIMIT I ACCUM I CAB I TEMPI I STAT
- I - I I ------- - 11I ______ I _______ I I- _______

B 1203 4 3.0 I C 3 0.000 2.290 1.880 7.390 0.000 3.562 2 290 V

CABLES ROUTED IN CONDUIT:

IB 287 1*1 LJDP NC1: 2 CAB CSA: .940 CAB UT: 1.781 TOTAL CSA: 1.880 TOTAL WT: 3.562

TOTALS 1.880 3.562
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H•m

I -•
0
oC
-c

7- _

C N.

S

S
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QA RE PO WATTS BAR NUCLEAR PLANT CONDUIT R PAGE 17 DATE 12/16/90
CONDLII NV Y CONDUIT CON CON I CSA I CSA I CSW CONDUIT U UT/FT. I WT/FT, I NO. I AMB I SYSTEM I

* IO I SIZE TYP LENG I LIMIT I MAX I ACCUM I CSA INS I LIMIT I ACCUM I CAB I TEMP I STAT
______...._I _____I _ ___ _I~ ____ I.__ ____I ______I __ _ _____ __ I ___. _ I _ ___I____

• B 1204 4 3.0 I C 3 0.000 2.290 0.896 7.390 0.000 1.600 2 290 V

CABLES ROUTED IN CONDUIT:

B 140 1*2 WOK NCi: 2 CAB CSA: .448 CAB WT: 0.800 TOTAL CSA: 896 TOTAL WT: 1.600

TOTALS .896 1.600

* 0-

<) ' ¶<
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• 0

* 0

* 0
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* III __IMII I IIIIIIII___IIIIIIIII IIIIIII___I I _

W L11WAITS BAR NUCLEAR PLANT CONDUIT R PA GE IS DATE 12/16/900
CONU W)I CONDUIT I CON I CON I CSA CSA SC CONDUIT I WT/FT. I WT/FT I NO. I AMB I SYSTEM I

I) I SIZE I TYP I LENG I LIMIT I MAX ACCU CSA INS I LIMIT I ACCUM I CAB I TEMPI I___ ____ _____ ___I__ ___l ____ ..I ____ I...___ _ ___I. __ ___ __

S 1 205 4 3.0 I C 3 0.000 2.956 0,700 7.390 0.000 1.072 4 290 V

CABLES ROUTED 0IN CONDUIT:

IB 307 1*1 WOG NCI: 2 CAB CSA: .175 CAB WT: 0.268 TOTAL CSA: 350 TOTAL WT: .536
1B 318 1*1 WOG NC1: 2 CAB CSA: .175 CAB UT: 0.268 TOTAL CSA: 350 TOTAL UT: ,536

• TOTALS .700 1,072

* n
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QA REP i WATTS BAR NUCLEAR PLANT CONOUIT R PAGE 19 DATE 12/16/90
CONOUIw NV I CONDUIT CON I CON I CSA I CSA I CSA CONOUIT I WT/FT. I WT/F'T. I NO. AMB I SYSTEM I Vw

II SIZE I TYP I LENG I LIMIT j MAX I ACCUM I CSA INS I LIMIT I ACCUM I CAB TEMPI I STATS ......... I I~ __ I I __ I I I I I I_ _ I__ _

• B 1206 4 3,0 I C 3 0.000 2.290 0.146 7.390 0.000 0,158 2 290 V.

CABLES ROUTED IN CONDUIT:

B 143 1-A2 WOO NCI: 2 CAB CSA: .073 CAB WT: 0.079 TOTAL CSA; .146 TOTAL WT: .158

* TOTALS .146 .158

* •
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QA RFP WATTS BAR NUCLEAR PLAN CONDUIT R PACE 20 DATE 12/16/90
CONOUlW NV I CONOUIT I CON CON I CSA I CSA I CONDUIT I WT/FT. I WT/FT. I NO, I AMB I SYSTEM V

I SIZE I TYP LENO I LIMIT I MAX I ACCUN I CSA INS I LIMIT I ACCUM I CAB I TEMP I ST•_ _ I i _I I I I l~ I _ -i

4 3.0 I C 3 0.000 2.956 0.980 7.390 0.000 1.230 10

CABLES ROUTED IN CONDUIT:

NCI:
NCI:
NCI:
NCI:
NCI:

CAB CSA:
CAB CSA:
CAB CSA:
CAB CSA:
CAB CSA:

.098
.098
.098
.098
.098

CAB WT: 0.123
CAB UT: 0.1.23
CAB WT: 0,123
CAB WT: 0.123
CAB WT: 0.123

TOTALS

B 1207

TOTAL CSA:
TOTAL CSA:
TOTAL CSA:
TOTAL CSA:
TOTAL CSA:

.196

.196
,196
.196
.196

.980

TOTAL
TOTAL
TOTAL
TOTAL
TOTAL

.246

.246

.246

.246

.246

1.230
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QA RI E ( WATTS BAR NUCLEAR PLANT CONDUIT RM PAGE 21 DATE 12/16/90
C 0NDUIW NV CONDUIT CON I CON I CSA I CSA CS CONDUIT UT/FT. UT/FT, I NO, I AMB SYSTEM V

IOI SIZE TYP I LENG I LIMIT I MAX ACCUM CSA INS -LIMIT ACCUM I CAB I TEMP STA
__ _ ___I I I I I I I I ~I I__ __

B 1208 4 2.0 I C 3 0.000 1.780 0.000 3.360 0.000 0.000 0 290 V

CABLES ROUTED IN CONDUIT:

TOTALS .000 .000

* 0
* 0r
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7 -I

F H m 0.S.0:.

2 C



CNUQA REP I WATTS BAR NUCLEAR PLANT CONDUIT RIW PAGE 22 DATE 12/16/90 VCONOUI N I CONDUIT CONI CON I CSA I CSA I CSA CONDUIT I UT/FT. I WT/FT. I NO. I AME I SYSTEM I
* ID I I SIZE TYP I LENG I LIMIT I MAX I ACCUM I CSA INS I LIMIT I ACCUM I CAB I TEMPI I STAT

I I I__ _ __ _ I __ _ _ _I __ _ _ _ _ _I._ _ __ _ I _ _ _ _ _ I __ _ __ _ I I__ _I I

1 1209 4 2.0 I C 3 0.000 1.780 0.000 3.360 0.000 01000 0 290 V

CABLES ROUTED IN CONDUIT

TOTALS .000 .000

*M

* 0r

)2 S

)" '

.. ... .I

S.0' CiS ,.'



CON OLI NV CONDUIT CON CON I CSA I CSA C CONDUIT I WT/FT. I UT/FT, I NO. I AMB ISYSTEMID SIZE TYP LENG I LIMIT I MAX ACCUM I CSA INS I LIMIT I ACCUM I CAB I TEMPI I T
l- __________I____ ____I ________ I I________ I______I_ I I__ I____ ____~ ____ I ______I _____ _____

* 12:10 4 2.0 I C 3 0.000 1.780 0.000 3,360 0.000 0.000 0 290 V

CABLES ROUT ED IN CONDUIT:

TOTALS 
.000 .000

H 0n

* S
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S

) mn

Hz



WATTS BAR NUCLEAR PLANT CONDUIT R PAGE 24 DATE 12/16/90 S
COWDUI NV I CONDUIT I CON I CON CSA I CSA I CSW CONDUIT I WT/FT. I WT/FT. I NO. I AMB i SYSTEM YV

* ID I D SIZE i TYP I LENG LIMIT I MAX I ACCUM I CSA INS i LIMIT I ACCUM I CAB I TEMP I STAT
_____ - ___ I ____ f ___f____ I f________ i_______ f ______ _____ I i_____ _____ ____ I I_____ ___

13 [211 3 2.0 I C 3 0.000 1.041 0.150 3,360 0.000 0.186 2 290 V

CABLES ROUTED IN CONDUIT:

B 148 1*2 WOD--.I NCI: 2 CAB CSA: .075 CAB WT: 0.093 TOTAL CSA: .150 TOTAL WT: .186

' TOTALS .150 .186

z >
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l!°i:iH -z: , -

• t tT 0
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Sw QfA REPOilW WATTS BAR NUCLEAR PLANT CONDUI T PAGE 25 DATE 12/16/90-
CONJLJIT I N) I CONDUIT I CON I CON CSA I CSA I CONDUIT I WT/FT. I WT/FT. ,NO AM I SY

3 ID I I SIZE I TYP I LENG LIMIT I MAX I ACCLIM I CSA INS I LIMIT I ACCUM I CAB I TEMP I I STAT
I I __ _ I I_ I I__ L 1 _ _ _ _L_ _ _ I __ _ _I __ _ _I __ _ _I _ I __ _ I. _ I __ _

B 1.31. 4 3.0 P C 55 0.000 2.290 2.712 7,390 0,000 5,254 2 290 V

CABLES ROUTED IN CONDUIT:

B 84 t-Al WDQ NCI: 2 CAB CSA: 1.356 CAB uT: 2.627 TOTAL CSA: 2.712 TOTAl WT: 5.254 e

TOTALS 2.71.2 5,254 •
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6 Q RP a WATTS BAR NUCLEAR PATCONDUIT R aPACE 26 DATE 12/16/90a
CON DU W NV I CONDUIT CON I CON I CSA J CSA I CS CONDUITI WT/FT. I WT/FT. I NO. AMB I SYSTEM

3 ID I SIZE TYP LENG LIMIT MAX I ACCUC I CSA INS LIMIT I ACCUM CAB TEMP I
-____ _______I____________iI______ I_______ _______I____________ ___________ ___________I___________ I___________ ______II__________I___

4 3.0 P C 55 0.000 2.290 2.712 7.390 0.000 5.254 2

CABLES ROUTED IN CONDUIT

NCI: 2 CAB CSA: 1.356 CAB WT: 2.627 TOTAL CSA:

TOTALS

2.712

2.712

IW

TOTAL WT: 5.254

5.254

m-

•j"
mr•

HZ

-c

C N.

13 1232

B 83 1*1
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S

0



QA REP WATTS BAR NUCLEAR PLANT CONDUIT Cr' PAGE 27 DATE 12/16/90
CONDUI NV I CONDUIT CON I CON I CSA I CSA CC CONDUIT I WT/FT, I UT/FT. I NO, I AMB I SYSTEM I

ID I I SIZE TY1 I LENG I LIMIT I MAX I ACCUM i CSA INS I LIMIT I ACCUM I CAB I TEMPI I STAT
____ ________ ____ I ___.I I ___I _ _______ I I________ ___ I _ ______ I I._______ I ___ I I.____ _____

4 3.0 P C 55 0.000 2.290 2.712 7.390 0.000 5.254 2

CABLES ROUTED IN CONDUIT:

B 88 1*1 WDQ NCI: 2 CAB CSA: 1.356 CAB WT: 2.627

TOTALS

TOTAL CSA: 2.712

2.712

TOTAL WT: 5.254

5.254

7a>
mz

C3

--1

Hr

2 C
-c

-F

0 B 1233

S
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0C
0
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0
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0

0



QCA REPO WATTS BAR NUCLEAR PLANT CONDUIT RIAW  PAGE 28 DATE 12/16/90CONDUIW NV I CONDUIT I CONW1ON TI T/FT. I WT/FT. I NOC I AB B I SYSTEM I
IO I I SIZE TYP LENG I LIMIT i MAX I ACCUM I CSA INS S LIMIT I ACCUI I CAB i TEMP I ST •

_ _ __ _ _ _ _ ___ ... _ _ _ _ _ ._ _ I _ _ _ _ _ _ _ I _ __ _ I............I _ _ I __ __ _

1 B 1234 4 3.0 P C 55 0.000 2.290 2,712 7.390 0.000 5.254 2 290 V

CA'BLES ROUTED IN CONDUIT;

B 89 1'1 tDQ NCI: 2 CAB CSAl 1.356 CAB WT: 2.627 TOTAL CSA: 2,712 TOTAL UT: 5.254

TOTALS 2.712 5.254

Z >

0 0
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) 0~
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) o"o* 3rI•!
(,• r . •



CA REPW WATTS BAR NUCLEAR PLANT CONDUIT C N UTS/ TPAGE 29 DATE 12/16/90,S.T M ICONOUI NVt, CONDUIT CON CON ICSA I CSA I CSA ICONDUIT WT/FT, WT/FT { NO.• AMB ]SYSTEM
Io SIZE TYP LENG LIMIT MAX I ACCUM I CSA INS I LIMIT i ACCUM I CAD TEMP I I STAT

__ _ __ ________ I____ _ __ _ _ _ __ _I _ _ __ _ __I_ __ _ __ _I__ _ __ _ _ _ __ _ __ ______ _ _ __I__ _ _II_ __ _ _ ______-

4 3,0 P C 55 0.000 2.290 2.712 7,390 0.000 5.254 2

CABLES ROUTED IN CONDUIT:

B 93 1*1 NCI: 2 .CAB CSA: 1.356 CAB WT: 2,627

TOTALS

TOTAL CSA: 2,712

2.712

~.

TOTAL WT: 5.254

5,254

HZ m

oc
CD7-F,

0~

B :1235

0

,0

0

0
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0
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QA hi Wa ATTS BAR NUCLEAR PLANT CONDUIT aI PAGE 30 DATE 12/16/90
CON°,UUWf, I CONDUIT ICON , C I SA I CSA, I c S CONDUIT Ut/FT. - UT/FT. . NO. AM I SYSTEM ,V,*,0

ID I SIZE TYP LENG I LIMIT MAX ) ACCU--0 I CSA INS LIMIT ACCUM I CAB I TEMP SOT
____ _ _ _ _I 1_ _ I I I I I I I I 0

• B 1236 4 3.0 P C 55 0.000 2.290 2.712 7.390 0.000 5.254 2 290 V

CABLES ROUTED IN CONDUIT:

a) 94 1-tI WDQ NC1: 2 CAB CSA: 1.356 CAB WT: 2.627 TOTAL CSA: 2.712 TOTAL WT: 5.254

TOTALS 2.712 5.254

* 0

* 0

CD,).- 0

)~n•m

t+,•i j+ --... ... ,I SI +,
• blHz m,

K •+
" `  

"
+

0 0

* 0_ _ ... II I II



- QA REPOW1 WATTS BAR NUCLEAR PLANT CONDUIT R W PAGE 31 DATE 12/16/90
CONDUIT I NV I CONDUIT CON I CON I CSA I CSA I CSA I CONDUIT I WT/FT. I WT/FT. I NO. I AMB I SYSTEM I VEW

)ID 1 SIZE TYP i LENG I LIMIT i MAX I ACCUM I CSA INS I LIMIT I ACCUM I CAB I TEMP I I STAT
- _ I _ _ I _ _ _ _ _ I __ _I _ _ _I ___ I _ _ __I _ _ _ I ___ __I __ _ I __ _I __ _I __ _ _I

t55 0.000 2.290 2.712 7,390 0.000 5.254 2

CABLES ROUT'E D IN CONDUIT:

NCI: 2 CAB CSA: 1.356 CAB T,1-: 2.627 TOTAL CSA: 2.712

2,712

TOTAL WT: 5.254

5,254

Sz•

7 -}a>

Hz irn

o

2 C-i

m .
C N.

B 1237

9 8 1 .-.A L

TOTALS

290

!" 7,
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10
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S
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W A I02lWI WATTS BAR NUCLEAR PLANT CONDUIT R W PAGE 32 DATE 12/16/90 VwcoNDUi ,,, CONOUIT CON CON I CSA I CSA I CS CONDUIT WT/FT. w'r/FT. NO.I AMB I SYSTEM I
TiI I I SIZE I TYP I LENG I LIMIT I MAX I ACCUM I CSA INS I LIMIT I ACCUM I CAB j TEMPI I STAT_______I __ I ___I___I _ ____ I ____I ____I~ _ I ____I __ I ___I ___ I _

B [238 4 3.0 P C 55 0.000 2.290 2.712 7,390 0.000 5.254 2 290 V

CABLES ROUTE0 IN CONOUIT:

8 99 1-1 . OQ NCI: 2 CAB CSA: 1.356 CAB WT: 2,627 TOTAL CSA: 2.712 TOTAL WT: 5.254

* TOTALS 2,71.2 5,254

* 
0

) 0
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QAI REP m WATTS BAR NUCLEAR PLANT CONDUIT a PAGE 33 DATE 12/16/90 AVCNDLIW NV CONDUIT CON CON CSA CSA CSW CONDUIT UT/FT. T/FT. NO. IAMB SYSTEM
I SIZE I TYP I LENG I LIMIT I MAX ACCU CSA INS LIMIT ACCUM I CAB I TEMP ST__I I I I I I I I I I I. I I___0

13B 1223 4 3.0 P C 25 0.000 2.290 2.712 7.390 0.000 5.254 2 291 V

CABLES ROUTED ]:1 CONDUIT:

B 84 1-1 WODQ NCI: 2 CAB CSA: 1,356 CAB WT: 2.627 TOTAL CSA: 2.712 TOTAL WT: 5,254 0
* TOTALS 2.712 5.254

) 0

) 0:

ri)

H tn

• " "Hrm 0
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QA R.PLI WATTS BAR NUCLEAR PLANT CONDUIT R PAGE 34 DATE 12/16/90 W 0
CONDLII NV I CONDUIT CON I CON I CSA I CSA I CS W CONDUIT I WT/FT. I WT/FT. I NO, I AMB I SYSTEM I v

* ID I I SIZE TYP I LENG I LIMIT I MAX I ACCUM I CSA INS I LIMIT I ACCUM I CAB I TEMPI I STAT
__ _I _ __ _ I _ _I _ _I __ _ I I__ _ I _ _ _ II. _ _ _ _ _ I __ __ I _ I __ _ _

B 1224 4 3.0 P C 25 0.000 2.290 2.712 7.390 01000 5.254 2 291 V

CABLES ROUTED IN CONDUIT:

B 83 1-1 UDQ NCZ: 2 CAB CSA: 1.356 CAB UT: 2.627 TOTAL CSA: 2.712 TOTAL WT: 5.254

* TOTALS 2.712 5,254

* S
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* S
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S QA RLFWP-CONWATTS BAR NUCLEAR PLANT CONDUIT R PAGE 35 DATE 12/16/90

ICONDUI NV CONDUIT CON CON I CSA I CSA I CSA CONDUIT I WT/FT, I WT/FT. NO. I AMB I SYSTEM Iv
* ID I I SIZE I TYP I LENG I LIMIT I MAX I ACCUM C CSA INS I LIMIT I ACCUM I CAB I TEMP I I STAT

___ __ _ _ I. ___ I _ _ I _ _ _ I _ _ I __ _ _I __ _ _I __ _ _I I I

4 3.0 P C 25 0.000 2.290 2.712 7,390 0.000 5.254 2

CABLES ROUTED IN CONDUIT:

B 88 1*1 WDQ NCI: 2 CAB CSA: 1.356 CAB WT: 2.627

TOT ALS

TOTAL CSA: 2.712

2,712

TOTAL UT: 5.254

5,254

inn

I -I

-I

-c- )I1
H z

NJ

3 1225 291

0

Fi@

Ft
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0



NY IACRN-UPT WATTS BAR NUCLEAR PLANT CONDUIT S W PAGE 36 DATE 12/16/90 NCONUV I CCNDUIT CON CON ICSA CSA I C CONDUIT WT/FT. I WT/FT, I NO. I AMB I SYSTEM I
(D I I SIZE TYP I LENG I LIMIT I MAX I ACCUM I CSA INS I LIMIT I ACCUM I CAB I TEMP I I STAT

__ __ _ __ ___ I........... _ I __ _ .. _ _ _ _ _ _ II __ _ _ _ _ I _ _ I.. _ I ___

a 3 .1226 4 3.0 P C 25 0.000 2.290 2.712 7.390 0.000 5.254 2

CABLES ROUTED IN CONDUIT:

13 89 1 *I WDQ NCI: 2 CAB CSA: 1.356 CAB WT: 2.627

TOTALS

TOTAL CSA: 2.712

2.712

2 7

TOTAL WT: 5.254

5.254

OD

m

c

7-S

o --
oC

m2

291

0

I

4

I.



QA REID WATTS BAR NUCLEAR PLANT CONOUIT R PACE 37 DATE 12/16/90
CONDUIs NV I CONDUIT I CON I CON I CSA I CSA I CSAW CONDUIT I WT/FT. I UT/FT. I NO. I AMB I SYSTEM I u'Sw

* ID I I SIZE I TYP I LENG I LIMIT i MAX I ACCUM I CSA INS i LIMIT I ACCUM I CAB I TEMP I I STAT
_ _ __ _ _ 1_ _ I_ _ I_ _ _ I_ _ _ _ I_ _ _ _ I_ _ _ _ _ _ I i_ __l I i__ I i f i Ii_ _ _

B 1227 4 3.0 P C 25 0.000 2.290 2.712 7.390 0.000 5.254 2 291 V

CABLES ROUTED IN CONDUIT:

B 94 I-A.! UDQ NCI: 2 CAB CSA: 1.356 CAB WT: 2.627 TOTAL CSA: 2,712 TOTAL UT: 5,254

T TOTALS 2.712 5.254

* 0E

) 0n

cr-u

FI

* 0

* 0
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OA REP WATTS BAR NUCLEAR PLANT CONDUIT PAGE 38 DATE 12/16/90
CONDUIW NV CONDUIT ICON ICON ICSA I CSA I CS~p CONDUIT I T/FT. IUT/FT. INO. IAMB ISYSTEM

ID I I SIZE ITYP ILENG ILIMIT I MAX IACCUM ICSA INS ILIMIT IACCUM ICAB ITEMP V4I

13 .1228 4 3.0 P C 25 0.000 2.290 2,712 7.390 0.000 5.254 2 291 V

CABLES ROUTED 114 CONDUIT:

13 9 3 141 wDQ NCI: 2 CAB CSA: 1.356 CAB UT: 2.627 TOTAL CSA: 2.712 TO TAL UT: 5.254

TOTALS 2.712 5.254

m 0-

)2 c
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QAREUATTS BAR NUCLEAR PLANT CONDUIT PAGE 39 DATE 12/16/90
CONDU W NV I lCONDUIT I CONIIICON I CSA ICSA C CFT. T/FT. I AMB Sy

I SIZE TYP LENG LIMIT MAX ACCU CSA INS LIMIT I ACCUM I CAB I TEMP To
__ I ~ l i I i I i I lI i I ~ I__

B 1229 4 3.0 P C 25 0.000 2.290 2.712 7.390 01000 5,254 2 291 V

CABLES ROUTED IN CONDUIT:

* 98 1i* UDQ NCI: 2 CAB CSA: 1.356 CAB WT: 2,627 TOTAL CSA: 2.712 TOTAL WT: 5.254

• TOTALS 2,712 5.254

7-*0

3 ~31
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Co NV uODUTrC BAR NUCLEAR PLANT CONDUIT PAGE 40 DATE 12/16/90NV CONDCSA I CSA rlC CONDUIT i WT/FT. UT/FT. i NO. I AMB I SYSTEM
ID I I SIZE TYP LENO I LIMIT I MAX I ACCUM I CSA INS I LIMIT i ACCUM I CAB I TEMP I STATf______i_________I____I_____j_____ I _______ II_______ ________ _______ _____i____ _____ I. ______ __ ___

B :[230 4 3.0 P C 25 0.000 2.290 2.712 7,390 0.000 5.254 2 291 V

CABLES ROUTED IN CONDUIT:

B 99 1*1 UDQ NCI: 2 CAB CSA: 1.356 CAB WT: 2.627 TOTAL CSA: 2.712 TOTAL WT: 5.254

TOTALS 2 712 5 254

rn~
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2 <c
oc



) QA R~r:WATTS BAR NUCLEAR PLANT CONDUIT R 3 PAGE 41 DATE 12/16/90
CONO-UX NV I CONDUIT I CON CON CSA I CSA I CS CONDUIT I WT/FT. I WT/FT. I NO, I AND I SYSTEM IV

O ID I I SIZE I TYP LENG LIMIT I MAX I ACCUM I CSA INS I LIMIT I ACCUM I CAB I TEMP I I STAT
___ _ __ __ _I _ _l _I _ I __ _ _ l#__ _I_ _ _ I _ _ _ I __ _ _I __ I __ _I __ _ _ _

B 1253 4 3,0 P C 5 0.000 2,290 2,712 7.390 0.000 5.254 2 292 V

CABLES ROUTEO IN CONDUIT:

B 84 1*1 WDQ NCI: 2 CAB CSA: 1.356 CAB WT: 2.627 TOTAL CSA: 2.712 TOTAL WT: 5,254

O TOTALS 2.712 5.254

* S

S S

)) 0

/m

'; -- ->IN

D - C 0..•
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wTATTS BAR NUCLEAR PLANT CONDUITr PAGE 42 DATE 12/16/90 0
CONOD NV I CONDUIT I CON I CON I CSA I CSA I CS• CONDUIT I UT/FT. I WT/FT. I NO. I AMB I SYSTEM I) LO s I SIZE I TYP I LENG I LIMIT I MAX I ACCUM I CSA INS I LIMIT I ACCUM I CAB I TEMPI I STATI~ I____ I _____ _____ _____ __ __1_______ I I ________ I____I___ I I_________ ~ _____ I I____ _____I _

* B 0 1252 4 3.0 P C 5 0.000 2.290 2,712 7.390 0.000 5.254 2 292 V

LABLES ROUTED IN CONDUIT:

3B 03 1-1 WDQ NCI: 2 CAB CSA: 1.356 CAB UT: 2.627 TOTAL CSA: 2.712 TOTAL WT: 5..254

T TOTALS 2.712 5.254
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) m

* Mn
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co .rWATTS BAR NUCLEAR PLANT CONDUIT PAGE 43 DATE 12/16/90CONOU NV ICONDUIT ICON ICON I C SA CSA ICSW CONDUIT I T/FT. I UT/FT. INC). IAME SYSTEM
•ID SIZE TYP LENG ILIMIT MAX ACCU CSA INS LIMIT ACCUMl CAB ITEMP

I.5 .0 PI _ _ _ _ _ _ I _ _ __;I _ __I I I__ I _ _ _ _ I _ I _ __I I _ __ _ IIDIIS Z Y E G I L M T I M XI A C M I C A I S I L M T I A C M I C B I T M

3 1254 4 3.0 P 0.000 2.290 2.712 7.390 0.000 5.254 2 292 V

CABLES ROUTED IN CONDUIT:

* B 88 1*1 WDO NCI: 2 CAB CSA: 1.356 CAB WT: 2.627 TOTAL CSA: 2.712 TOTAL WT: 5.254

• TOTALS 2,712 5.254

) 0
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QAA R TTS EAR NUCLEAR PLANT CONDUIT PAGE 44 DATE 12/16/90 0CONDU ,NV I CONDUIT I CON CON I CSA I CSA C CONDUIT I WT/FT. I WT/FT. I NO. I AMB I SYSTEM I
* ID J SIZE I TYP LENG I LIMIT I MAX I ACCUM I CSA INS I LIMIT I ACCUM I CAB I TEMPI I STAT__I___ __ _ I I, I___ _ I I I__I I_ __

* B 12:5 4 3.0 P C 5 0.000 2,290 2.712 7.390 0.000 5.254 2 292 v

CABLES ROUTED IN CONDUIT:

1 89 I.A-1 WDQ NCI: 2 CAB CSA: 1.356 CAB WT: 2.627 TOTAL CSA: 2.712 TOTAL WT: 5.254

* TOTALS 2.712 5.254

H Z: in

* 0

0 P 1 .. .

• 0



S QA RI•• WATTS BAR NUCLEAR PLANT CONDUIT PAGE 45 DATE 12/16/90
CoN& UW NV I CONDUIT I CON CON I CSA I CSA I CW CONDUIT I UT/FT. I WT/FT. I NO. I AMB I SYSTEM

* ID I I SIZE I TYP LENG I LIMIT I MAX I ACCUM I CSA INS I LIMIT I ACCUM I CAB I TEMPI STATI I I__ ____ I ____ I _____ I ________ .... _____ I _______ I _______ I.............I ___ _...i_1 1__ I____ _____

4 3.0 P C 20 0.000 2.290 2.712 7.390 0.000 5,254 2

CABLES ROUTED IN CONDUIT:

B 93 1*1 UDQ NCI: 2 CAB CSA: 1.356 CAB UT: 2.627

TOTALS

TOTAL CSA: 2.712

2.712

TOTAL WT: 5.254

5 254
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m

S-I 1
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-c
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QARIWATTS BAR NUCLEAR PLANT CONDUIT .PAGE 46 DATE 12/16/90w0• ODw CIS CONUI Ioo o o ELONDU NV I CONDUIT I CON CON I CSA I CSA I C CONDUIT I WT/FT. I WT/FT, I NO. I AMB I SYSTEM I
* I1 I I SIZE I TYP LENG I LIMIT I MAX I ACCUM. I CSA INS I LIMIT I ACCUM I CAB I TEMP I I STAT

_ I __ _ I I I i _ I I. __ I I I I_

B 1286 4 3.0 P C 20 0.000 2.290 2.712 7.390 0.000 5,254 2 292 V

CABLES ROUTED IN CONDUIT:

• 94 1*1 WDQ NCI: 2 CAB CSA: 1.356 CAB UT: 2.627 TOTAL CSA: 2.712 TOTAL WT: 5.254

* TOTALS 2.712 5,254

* 0

* 0-*

•H z.: tn•iJ
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Q OAHF WATTS BAR NJCLEAR PLANT CONDUIT S PAGE 47 DATE 12/16/90
CONDU W NV I CONDUIT CON I CON CSA I CSA I CONDUIT WUT/FT. WUT/FT. NO. AMB3 SYSTEM

ID I I SIZE TYP I LENG LIMIT I MAX AC CSA INS LIMIT I ACCUM CAB TEMP IT
____ _ _ _ _ _ _I_ _ _I_ _ _ I _ _ _ I _ _ ___ ~ __ _ __I__ _ __ _I __ _ _ _ _ _ _ _ I _ _ I._ _ _ I._ _ _ _ _ _

13 1280 4 3.0 P C 20 0.000 2.290 2,712 7.390 0.000 5.254 2 292 V

CABLES ROUTED IN CONDUIT:

B 98 1.*1 WDQ NCI: 2 CAB CSA: 1.356 CAB WT: 2.627 TOTAL CSA: 2.712 TOTAL WT: 5.254 0
* TOTALS 2.712 5.254

* 0

m*

* 0

) 0 •I I



-QA JREJ WATTS BAR NUCLEAR PLANT CONDUIT PAGE 48 DATE 12/16/90
CONLI NV I CONOUIT CON CON CSA I CSA I CSW CONDUIT I UT/FT. WT/FT. I NO, I AMB I SYSTEM I

S 0Il I I SIZE TYP LENG I LIMIT I MAX I AfCLI1 ( CSA INS I LIMIT I ACCUM I CAB I TEMPI I STAT
-- 1 __ _I __J _ _ I __ _ _ _ _ I _ __ _ I._ _ _ I __ _ _I __ _ _I __ __ _ __

4 3.0 P C 20 0.000 2.290 2.712 7.390 0.000 5.254 2

CABLES ROUTED IN CONDUIT

B 99 1 .-A

TOTALS

NCI: 2 CAB CSA: 1.356 CAB WT: 2.627 TOTAL CSA: 2.712

2.712

TOTAL WT: 5.254

5.254
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rmr
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WATTS BAR NUCLEAR PLANT CONDUIT PAGE 49 DATE 12/16/90
CON,-) W Nv CONDUIT CON CON I CSA I CSA I C CONDUIT T/FT I UT/FT, NO. AMB SYSTEM•) I] ISIZE TYP LENO LIMIT I MAX IACýou CSA INS LIMIT ACCUM CAB TEMP s T

__ __ I ___f__ __I___ ___ ___I___ I _____ ___ I _I I~ __ I___

PLC 2472 4 1.5 I C 70 0.000 1.081 0,213 2.040 0.000 0.246 1 290 V

CABLES ROUTED IN CONDUIT:

PL 4407 1.1 WFC-'I NCZ: I CAB CSA: ,213 CAB WT: 0.246 TOTAL CSA: .213 TOTAL WT: .246

* TOTALS .213 .246
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Q - R,-I WATIS BAR NUCLEAR PLANT CONDUIT PAGE 50 DATE 12/16/90
COUNUI W NV I CONDUIT CON I CON I CSA I CSA I CsW CONDUIT I WT/FT. WT/FT. I NO. I AMB I SYSTEM I

3,• I 1 SIZE TYP I LENG LIMIT I MAX I ACCUM I CSA INS I LIMIT I ACCLIM I CAB I TEMP I iT__i____ _ I_ __. _ ___ __ I__ fL __ ___i

4 1,5 I C 60 0.000 .632 1.017 2.040 0.000 1,265 2

CABLES ROUTED IN CONDUIT:

ADN 755 1*1 WFA-4
PL 6280 1*1 WFA-2

NCI: 1 CAB CSA: 0.377 CAB WT: 0.430
NC1: I CAB CSA: .640 CAB WT: 0.835

TOTALS

a PLC 3140

TOTAL CSA:
TOTAL CSA:

.377

.640

1.017

TOTAL UT:

TOTAL WT:

.430

.835

1.265

0
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0A R P WATTS BAR NUCLEAR PLANT CONDUIT R aPAE 51 DATE 12/16/90 a "CoNDUI W NV I CONDUIT CON I CON I CSA I CSA I CS W CONDUIT I UT/FT. I WT/FT. I ND. I AMB I SYSTEM I
ID I I SIZE TYP I LENG I LIMIT I MAX I ACCUM I CSA INS I LIMIT I ACCUM I CAB I TEMPI I STAT

__ _I _ __ _ I _ 2 _ _ I __ __ __ I __ _ _I __ _ I __ _ _I __ _ I __ ...i _ _ I_ _

Pl.C 3141 4 1.5 I C 60 0.000 .632 1.017 2.040 0.000 1.265 2 290 V

CABLES ROUTED IN CONDUIT:

* PL 6041 1*.1 WFA-4 NCI: I CAB CSA: 0.377 CAB UT: 0.430 TOTAL CSA: 000.377 TOTAL WT: 000.430
PL 6281 1-1 lWFA-2 NCI: I CAB CSA: .640 CAB WT: 0.835 TOTAL CSA: .640 TOTAL UT: .835

S TOTALS 1.017 1.f265

* S

* S

1;.1. -- •n

7--

H 
m m

* 0
S ...... i... .:0O

S 0



QA )REP I WATTS BAR NUCLEAR PLANT CONDUIT RW PAGE 5 2 DATE 12116190W
CDNDUI~W NV ICONDUIT ICON ICON ICSA I CSA I CS~ CONDUIT I UT/FT. I UT/FT. INO.I AMS 3 SYSTEM V J

ID SIZE I TYP I LENG LIMIT MAX ACCUM I CSA INS I LIMIT ACCUM CAB TEMP STARI __I I I I I I I I I I I I__ _

* PL.C 3781 4 2.0 I C 56 0.000 1.041 .754 3.360 0.000 .860 2 290 V

TABLES ROUTED IN CONDUIT:

PL 6340 1*1 WFA-4 NCl: 1 CAB CSA: 0.377 CAB UT: 0,430 TOTAL CSA: 377 TOTAL UT: .430
PL 6341 1*1 WFA-4 NCI: I CAB CSA: 0.377 CAB WT: 0.430 TOTAL CSA: .377 TOTAL WT: .430

TOTALS .754 .860

* 0
* 0

,$ 0:

2) 0) IT) : n ,
.: O• _.I  .:m-

•:,:. •.:.03 S

I) 3'"
• ' •, :',•- . 03 -i p

I..

* 0

* 0

* 0

* 0



W QA REPoW WATTS BAR NUCLEAR PLANT CONDUIT R W PAGE 53 DATE 12/16/90 U
CONDUIT I NV I CONDUIT I CON CON I CSA I CSA I CSA I CONDUIT I WT/FT. I WT/FT. I NO. AMB I SYSTEM I VE

S ID I I SIZE I TYP LENG I LIMIT I MAX I ACCUM I CSA INS I LIMIT I ACCUM I CAB I TEMP I I STAT
_____ _____ _____ ____ I ____________I__I......_____ I _____ _______ I ________. ____ Io______I_______ I ______

4 1.5 I C 35 0.000 .632 1,017 2.040 0.000 1,265 2

CABLES ROUTED IN CONDUIT:

ABN 755 1*1
PL 6280 1*1

WFA-4

WFA-2

NCI: I CAB CSA: 0.377 CAB WT: 0.430
NCI: I CAB CSA: .640 CAB WT: 0.835

TOTALS

PLC 3137 291

TOTAL CSA:
TOTAL CSA:

TOTAL WT:
TOTAL UT:

.430

.835

1.265

.377

.640

1. 017

1~

Z.
CD -

2)

' -I
--IHZ

o

oc-)

S

S
ij .~

-J .~

re

0

0



* QAREIin WATTS BAR NUCLEAR PLANT CONDUIT R PAGE 54 DATE 12/16/900
CODUW NV CONDUIT CON O I CSA I CSA I CSW CONDUIT UT/FT. WT/FT. NO. AM SYSTEMI

* CD I SIZE TYP LENG LIMIT MAX ACCUM I CSA INS LIMIT I ACCUM CAB TEMP I AT____ _ _ I _ I L I. I I I I I__

PLC 3138 4 1.5 I C 35 0.000 .632 1,017 2.040 0.000 1,265 2 291 V

CABLES ROUTED IN CONDUIT;

PL 6011 1*1 UFA-4 NC1; 1 CAB CSA: 0.377 CAB WT: 0.430 TOTAL CSA: 000,377 TOTAL WT: 000.430
PL 6281 1*1 WFA-2 NCI: 1 CAB CSA: .640 CAB WT; 0.835 TOTAL CSA: .640 TOTAL WT; .835

TOTALS 1,017 1.265

* :0

)- 7-) ,-'-.¢
,
,. >. 0u
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.. z N,-"_ -<



Q A~ 1  U ATTS BAR NiJCLEAR PLANT CONDUIT aPAGE 55 DATE 12/16/90a
C1. .. U NVII CONDUIT JICON ClI CSA CSA C CONDUIT I UT/FT. IIT/FT. IINO. IIAMS I SYSTEM I S

I SIZE TYP I LENG I LIMIT I MAX I ACCUm CSA INS I LIMIT ACCUM CAB I TEMP I jS___I I Ii L I i I. 1i _ I I_ I__

o PLC 3780 4 2.0 I C 19 0.000 1.041 .754 3.360 0.000

CABLES ROUTED IN CONDUIT:

PL 6340 1*I
PL 6341 1*1

UFA.-4

WFA-4
NC1: 1 CAB CSA: 0.377 CAB UT: 0.430
NCI: 1 CAB CSA: 0,377 CAB WT: 0.430

TOTALS

.860 2

TOTAL CSA:
TOTAL CSA:

.377

.377

.754

TOTAL WT:
TOTAL WT:

.430

.430

.860

z>
mn
m 7-

73,

*->

Hz n"'PS

C

ro-N

m._
CN.

-- ')

-0

S

I
C.

6

0

F.

0

0

0I

a



QA REP WATTS BAR NUCLEAR PLANT CONDUIT R PAGE 56 DATE 12/16/90C.ONOUIW MV CONDUIT CON CON CSA I CSA I CS• CONDUIT WT/FT, WT/FT. NO. AMB ISYSTEM IVe

) 1O1 D SIZE I TYP I LENG I LIMIT I MAX I ACCUM I CSA INS I LIMIT I ACCUM I CAB I TEMPI I STATf _ _ __ _ _ I _ _ __ ~ I __ _ I [_ _ I _ _ _ I __ __ __ _ I _ _ __I_ I __ _I I_ _ _ _

* IPLC3656 4 3,0 1 C 50 01000 2.956 1.642 7.390 0.000 3.012 5 290 V

CABLES ROUTED IN CONDUIT:

IPL 6660 1*1 WDG--1 NCi: 2 CAB CSA: .173 CAB WT: 0.291 TOTAL CSA: .346 TOTAL WT: .582
1PL 6661 1*1 WOK-i NCI: 3 CAB CSA: .432 CAB WT: 0.810 TOTAL CSA: 1.296 TOTAL WT: 2.430

I OTALS 1.642 3.012

1 0

*n S
m Sr

H Z' ., .n
*2 0

- .

3 ."' -•::• • ; .;,



-Q , U RNV IDU CON WATTS BAR NUCLEAR PLANT CONDUIT CR PAGE 57 DATE 12/16/90 I
CONOUI NV ICONUIT CON CON I CSA I CSA I CONUI WT/FT. UT/FT. 14N. AMB S M

ID I I SIZE TYP LENG I LIMIT I MAX I ACCUM I CSA INS I LIMIT I ACCUM I CAB I TEMPI I STAT
I C____ I4 3. ____ I _ 0 0_00 2, 56 1. 4 I 0 I 5 29 IIII_......

2'P.C3A63 4 3D0 I C 70 0.000 2,956 1.642 7,.390 0.000 3.012 5 290 V

CABLES ROUTED IN CONDUIT

2PL. 6660 1*1 WDG-I

2PL 6661 1+1 WDK-I

TOTALS

NCI: 2 CAB CSA: .173 CAB WT: 0.291
NC1: 3 CAB CSA: .432 CAB WT: 0.81.0

TOTAL CSA:
TOTAL CSA:

.346
1.296

1.642

7-i

TOTAL WT: .582
TOTAL UT: 2.430

3.012

Z >.

m

C

7-,

Zn p ..
oc

DC
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QA I-F WATTS BAR NUCLEAR PLANT CONDUIT R PAGE 58 DATE 12/16/90
CONDUX NV I CONDUIT CON I CON CSA I CSA CSAW CONDUIT WT/FT. wU/FT. I NO. I AMB I SYSTEM I

1D I I SIZE TYP I LENG LIMIT I MAX ACCUM CSA INS LIMIT ACCUM I CAB I TEMPI I STAT
- - ______ 1 ______I ____ _ ____.1________ ________ ____ ________I____ I I ________ _____

V UC 1598 4A 3.0 I C 0 0.000 3,916 .000 7.390 0.000 .000 292 V

CABLES ROUTED IN CONDUIT:

TOTALS .000 ,000

0m t

OD
* 0
* 0

) 0

I IS
-, , _-I - a



A R E PI WATTS BAR NUCLEAR PLANT CONDUIT R, PAGE 59 DATE 12/16/90

CONOUI NV I CONDUIT i CON I CON CSA I CSA I CSA CONDUIT WT/FT. I T/FT. I NO. I AMB i SYSTEM I

IO 1 D SIZE I TYP I LENG I LIMIT I MAX I ACCUM I CSA INS I LIMIT I ACCUM I CAB I TEMPI I SIAT
i _ __ _ _ I ___ I _ __I i___ ____ I ___ __ I ____ _f ___ ___ I __...

4B 3.0 1 C 12 0.000 3.916 .339 7.390 0.000

CABLES ROUTED IN CONDUIT:

ABN 2515 B 1*1 WHH-i NCI: 1 CAB CSA: 0.339 CAB UT: 0.343

TOTALS

TOTAL CSA: .339

.339

VC 1743 .343 1 290

TOTAL WT: .343

.343

0

:"0

I -I
-1
Hr

oC

ri
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-f,
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QA REPOW WATTS BAR NUCLEAR PLANT CONDUIT R PAGE 60 DATE 12/16/90

CONUOIT I NV I CONDUIT I CON CON CSA I CSA I CSA I CONDUIT I WT/FT. WT/FT. I NO, I AMB I SYSTEM SAE

ID I I ITYP LEN LIMIT MAX ACCUM ICSA INS LIMIT ACCUM CAB TEMP i I AT

* VC 1740 4A 3.0 1 C 6 0.000 3.916 .163 7.390 0,000 .158 1 290 V

CABLES ROUTED IN CONDUIT:

CABN 2511 A 1.1 WGC-I NCI: I CAB CSA: 0.163 CAB LWT: 0,158 TOTAL CSA: .163 TOTAL WT: .158

TOCT A LS .163 .158

0 

0

'  
iOD

) 

0

) 

0

Z 0

m II

*f



WAITS1 (',F U('LE( R !' L~ 7 C0 I 1:w%1 UI T ':1 FI: fE 1 DA~TIE M116190'~(
D I -![u ' iC CONDUIT r CON [. CI CIS() T/', W IT., CN.D I WMEl IXF /FTEM N YV

.11I3 I S.ZIZ. TYP I L.ENG I LIMIT H I A CC LUM I CS, TNS I L.iiIT ,CCUi CAB I C:SB I qtF LiS
........... ... .. .. ..... ........ ....... .I .. ......... ..... ... .. .... t .. .. .. ...... ......... ........... ... ................ .... ............ ............ - - I ..... ..... .............- . I .......... ................ .I ..................-. .................... I ... .......... ..... .. ..................... I.............. I ...... ............. ----- -----.......---

( ), 0C, "2 9 0 7,390 ,().o0

CAI.,L.ES R0.UTL D IIiF 4 CO 0 Ni, DIJ ::

.501

ABIN 25- 1 A -A.
Am'N 2315 :t 1 i '

UHC- 1.
WHH-Il -I

NCl : I C.A0l CsA: 0. ,',63 CAB LIT: 0.158
wiCI. : I CAB C:SA: 0,339 CAB WOT C.343

TOTAL CSA:
TOTAL. CS,:

.163
, 339

.502

TOTAL WT:
TOTAL WUT: ,343

,501.

m Z

Hz

2 C

- F

,502,',



QLONDFO IW WATTS DAR NUCLEAR PLANT CONDUIT RAPAGE 1 DATE 12/16/90 SCONDUIT NV CONDUIT CCONON CA SA I C CONDUIT IWT/FT7. I WI'/FT I NO., AMB iSSE

1i j I SIZE I TYP LENG LIMIT I MAX I ACCUM I CSA INS I LIMIT I ACCUM I CAB TEMPI I STAT
-- - f______ ~ ________ ______ I____ _________ _____ I _________I _____ I_________ I ____I__

1LPLC3881 4 1.5 I C 15 0.000 .816 .495 2.040 0.000 .625 1 40 290 V

CABLES ROUTED) IN CONDUIT:

1PL "3900 1*1 WFA-15 NC1: 1 CAB CSA: 0.495 CAB WT: 0.625 TOTAL CSA: 000.495 TOTAL WT: 000.625

TOT'ALS .495 .625

Z

Z >1

7-'

H•

oc
C

0*

f

0

0

0

S
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S• QA RNP NI WATTS BAR NUCLEAR PLANT CONDUIT RW PAGE 2 DATE 12/16/90CONDUI NV ICONDUIT CON CON CSA I CSA CSA CONDUIT W UT/FT. I WT/FT, I NO. I AMB SYSTEM Iv
ID I I SIZE I TYP I LENG LIMIT I MAX I ACCUM I CSA INS I LIMIT I ACCUM I CAB I TEMP j STAT

______ __________ I _____I____ I ______ I________ I _______ I ________ 1 1 _______ _____ ______

2PLC3880 4 1.5 1 C 15 0.000 .816 .495 2.040 0.000 .625 1 40 291 V

CABLES ROUTED IN CONDUIT:

2PL 3901 1-1 WFA-15 NC1: 1 CAB CSA: 0.495 CAB WT: 0.625 TOTAL CSA: 000,495 TOTAL WT: 000.625

* TOTALS .495 .625

* 0

z 0

)) SN

))



. QA RE--P[W WATTS BAR NUCLEAR PLANT CONDUIT W PAGE 3 DATE 12/16/90 i STA[;OOU NV CONDUIT CON CON CSA CSA F S' ;• CONDUIT I T/T IW/FI NO. AMB YSE

ID I I TYP LENG I LIMIT I MAX I ACCUM CSA INS LIMIT I ACCUM I CAB I TEMPI STAT
______ ________ _____I_______ _l ____.II______ i I_______ f_______ ________ I ________ I ____ I I i._____

• L-C3882 4 1.5 1 C 15 0.000 .816 .495 2.040 0.000 .625 1 40 292 V

CABLES ROUTED IN CONDUIT:

{PL. 3900 1*1 WFA-15 NCI: I CAB CSA: 0.495 CAB WT: 0,625 TOTAL CSA: 000.495 TOTAL WT: 000,625

* TOTALS .495 .625

* >

*2 0

1 : - 0

. .',.) .. ..., H . . ..

* •r

• •



OQA REP WATTS BAR NUCLEAR PLANT CONDUIT PAGE 4 DATE 12/16/90 0
LONOUi NV I CONDUIT CON CON CSA I CSA I CCONUIT I UT/FT. I WT/FT. I NO. I AMB I SYSTEM I

) OD I I SIZE TYP LENG LIMIT I MAX I ACCUM I CSA INS I LIMIT I ACCUM I CAB I TEMPI I STAT
______ ___________I_____ _____I _______I______II____ I______I _____I _________I_____ _____

4 1.5 1 C 15 0.000 .,816 495 2,040 0.000 .625 1 40 290

CABLES ROUTED IN CONDUIT:

2PL 3901 1*1 NCI: 1 CAB CSA: 0.495 CAB WT: 0,625

TOTALS

TOTAL CSA: 000.495

495

*ic

TOTAL WT: 000.625

625

'-I
HZ

oc
CD.3

-<

C) C

21P11C3879

0

&
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QA WA-P TTS BAR NUCLEAR PLANT CONDUIT R- PAGE 7 DATE 12/16/90a
CONDUO NV I CONDUIT I CON I CON f CSA I CSA I CEW CONDUIT I WT/FT. I WT/FT. I NO1 AMB I SYSTEM I

ID I I SIZE I TYP I LENG LIMIT I MAX I ACCUM I CSA INS I LIMIT I ACCUM I CAB TEMPI I STAF
__ _ _ _I _ _I __ _I _ _ _I _ _ __ I _ _ _ _ _ _ I. ___ _ I ___ ____I _ __ I __ _

MC 694 4 3,0 I C 120 0.000 2,290 .630 7.390 0,000 1.070 2 43 290 V

CAD3LES ROUTED IN CONDUIT:

1 A 4665 :1.1 UDJ--1 NCI: 2 CAB CSA: 0.315 CAB WT: 0.535 TOTAL CSA: 000.630 TOTAL WT: 001.070

* TOTALS .630 1.070

* 
- 0

rna-

tri9

H z: m
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* WBN EEB-MS-TI15-0011, R11 ATTACHMENT UVA2.1/2.4 PAGE 80

The purpose of this section of Attachment UVA2.1/2.4 is to identify
Non-lE V4 cables which could possibly become associated with Class 1E
cables by entering the Category 1 duct banks between the Auxiliary
Building and (1) the Intake Pumping Station, or (2) the Diesel
Generator Building, and evaluating their cable protection.

REFERENCES
References for this section consist of the drawings identified in
Table 1 and 2 and:

Computerized Cable Reporting System (CCRS)
CCRS Conduit Report (B26910227412)
Ref. 3.65 of this calculation (Design Standard DS E12.6.3)
Ref. 3.66 of this calculation (Walkdown data)
Design Guide DG E12.6.2 (RO)
Westinghouse Circuit Breaker Type EHB Curve (Attached)
Cutler-Hammer Circuit Breaker Type FC Curve (Attached)
Field Verified Protective Device Data (Attached)

METHODOLOGY
The task was accomplished by completion of the following steps:

(1) Identifying V4 raceways which interface with the duct banks
(2) Identifying the cables within the raceways and their power

sources
(3) Determining if the cables are presently addressed by the

calculation and
(4) If not, identifyinq the cables protective device(s) and
(5) Analysis to determine the adequacy of cable protection

The details of steps 1 thru 5 are as follows:

(1) Refer to Table 2 of this Attachment.
The drawings noted in Table 2 and the referenced CCRS Conduit
Report were reviewed to determine the manholes (MH) and associated
V4 raceways listed (* denotes that the raceway is empty).

(2) Cables routed in the raceways were identified from the referenced
CCRS Conduit Report. Cable data and power sources were extracted
from CCRS and tabulated. Cable insulation temperature ratings were
obtained from DS E12.6.3. See Table 1 for results of this step.

(3) The tabulation was compared with Appendix H of the calculation to
determine if the cables were presently addressed and noted as such
in Table 1.

(4) For cables not presently addressed in the calculation the
protective device data was obtained from walkdown data (Ref. 3.66
of this calculation) or by field verification (attached) and
tabulated in Table 1.

(5) Time-current plots were developed for the protective devices and
cables using the referenced manufacturer's data and the cable
thermal damage characteristics from Figure 1 of DG E12.6.2.
Adjustment for 75C Degree cable insulation was accomplished by
extracting a multiplier (Kt = 0.533) from Figure 2 of the
standard (75 to 150C Degrees). The adequacy of cable protection is
noted in the PASS/FAIL column of Table 1 (See RESULTS/CONCLUSIONS)
which was determined based on these curves and/or Appendix A.
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* WBN EEB-MS-TI15-0011, R11 ATTACHMENT UVA2.1/2.4 PAGE 81

RESULTS/CONCLUSIONS (Refer to Table 1)

Circuits identified as PASS(l) require that the circuit breakers be
periodically tested since they do not meet the criteria outlined in
the calculation. Circuits identified as PASS require no further
action.

DCN S-15905-A has been initiated to revise the following drawings
and to correct discrepancies noted while verifying the protective
devices (Refer to Table 1 for the correct field verified settings)
and to update the Periodic Breaker Test Drawings.

45W745 (Compt 6A & 6B)
45B797-6B
45W743-1 (Compt 2B)
45B786-2B
45W743-2 (Compt 2B)
45B787-2B
45B710-series Periodic breaker test drawings for the
boards/compartments identified in Table 1 as PASS(1)

ATTACHED SUPPORTING DOCUMENTATION
PAGE

Table 1 .... 82-83
Table 2 .......................................................... 84
Westinghouse Circuit Breaker Type EHB Curve.......................85
Cuttler-Hammer Circuit Breaker Type FC Curve ......................86
Time-Current Plot, Westinghouse Type EHB Breaker ..................87
Time-Current Plot, Cuttler-Hammer Type FC Breaker .................88
Field Verified Protective Device Data ............................ 89-93



ATTACHMENT UVA2.1/2.4
WBN EEB-MS-TI15-6011

TABLE I

W INSULATION
CABLE MK NO. SIZE TEMP RTG BOARD

TRIP
PROT DEVICE MFR RTG DWG REF REV

,age No.
13/25/91

FAIL NOTES

29
34
306
.525

.526

.527
528
.529
.534
.535
542
.561
.568
.569
.570
1L395

WDH-1 11/1 91C
WBSI 14 75C

WBQ
WBQ
WBQ
WBQ
WBS
WBS
WBS
WDD-I
WDD-I
WDD-I
WBS

I-MCC-226-1/5F1
I-tICC-226-1/4F1
I-LAC-233-25
I-LAC-233-91

I-LAC-233-27
I-LAC-233-27
I-LAC-233-27
I-LAC-233-23
I-LAC-233-25
I-LAC-233-25
I-LAC-233-25
I-LAC-233-25
I-LAC-233-27
I-LAC-233-23
I-LAC-233-23
I-BD-206-1/3A

I-MCC-218-A/4E2
I-MCC-218-AIIF2
I-MCC-208-A/5E2

'11240 WLO #l1 91C I-MCC-218-1/2A

'11250 WLO #11 91C #-MCC-218-1/2B

1L1260 WMJ 16 91C I-MCC-218-1/3A

L1280 WIJ #6 91C e-MCC-218-1/3B

'L1295 WLO #10 91C I-MCC-218-I/4D

•L1324 WLO #11 91C e-MCC-218-1/5FI

1L1335 WLO #11 90C I-MCC-218-1/3FI

'[2450 WLO I10 90C I-MCC-218-1/6A

'L2455 WLO I10 9#C I-MCC-218-1/6B

:[2480 WMB 18 90C #-MCC-218-1/6C

WDE-I 16
I-MCC-218-A/3CI

98C I-MCC-222-1/8CI

I-MCC-218-A/9D2

I-MCC-208-A/9EI
I-MCC-218-A/9E2

EHB3121 W 21A 45W399-4 RJ,R12 PASS(1)
FC3121 C-H 21A 45W399-4 RJ,R12 PASS(1)

EHB3I21
EHB3821
EHB3121
EHB3131
EHB3e20
EHB3121
EHB3O21
EHB3121
EHB3120
EHB3121
EHB3120

45W399-4
45W399-4
45W399-4
45W399-4
45W399-4
45W399-4
45W399-4
45W399-4
45W399-4
45W399-4
45W399-4

EF3-BI30 ITE 31A 45B797-2A
45W797-1

EF3-BI31 ITE 31A 45B797-2B
45W797-1

EF3-BI5I ITE 51A 45B797-3A
45W797-1

EF3-Be51 ITE 51A 45B797-3B
45W797-1

EF3-AI25 @4 ITE 170A 45B797-4D
45W797-1

EF3-BI2I ITE 21A 45B797-5F
45W797-1

EF3-BI2I ITE 21A 45B797-3F
45N1699-5

EF3-AI25 @3 ITE 125A 45B797-6A
45W797-1

EF3-A@25 @HI ITE 210A 45B797-6B
45W797-1

EF3-L651 @3 ITE 260A 45B797-6C
45W797-1

RJ,R12
RJ,R12
RJ,R12
RJ,R12
RJ,R12
RJ,RI2
RJ,R12
RJ,RI2
RJ,R12
RJ,R12
RJR12

RB,RI
RC,R2
RB,RI
RC,R2
RB,RI
RC,R2
RB,RI
RC,R2
RC,R2
RC,R2
RG,R4
RC,R2

RB,R@
RE,R8
RC,R2
RC,R2
RB,R2
RC,R2
RC,R2
RC ,R2

EF3-BI20 ITE 20A 45B791-8C RD,R2
45W399-5 RER5

PASS(1)
PASS(1)
PASS(1)
PASS(1)
PASS(l)
PASS(1)
PASS(O)
PASS(1)
PASS(1)
PASS(1)
PASS(l)

PASS(l)

PASS(1)

PASS(I)

PASS(1)

PASS(1)

PASS(1)

PASS(i)

PASS(1)

PASS(1)

PASS(1)

PASS(1)

CIRCUIT PRESENTLY ADDRESSED IN APPENDIX
CIRCUIT PRESENTLY ADDRESSED IN APPENDIX
FIELD VERIFIED PROT DEVICE DATA ATTACHED
$SPLICED WITH WDF-I (3-IC #4,91C) IN MH

FIELD VERIFIED PROT DEV DATA ATTACHED
FIELD VERIFIED PROT DEVICE DATA ATTACHED
FIELD VERIFIED PROT DEVICE DATA ATTACHED
FIELD VERIFIED PROT DEVICE DATA ATTACHED
FIELD VERIFIED PROT DEVICE DATA ATTACHED
FIELD VERIFIED PROT DEVICE DATA ATTACHED
FIELD VERIFIED PROT DEVICE DATA ATTACHED
FIELD VERIFIED PROT DEVICE DATA ATTACHED
FIELD VERIFIED PROT DEVICE DATA ATTACHED
FIELD VERIFIED PROT DEVICE DATA ATTACHED
FIELD VERIFIED PROT DEVICE DATA ATTACHED
FIELD VERIFIED PROT DEVICE DATA ATTACHED
CIRCUIT PRESENTLY ADDRESSED IN APPENDIX
(TO BE SPARE PER DCN M-15245-A)
CIRCUIT PRESENTLY ADDRESSED IN APPENDIX
CIRCUIT PRESENTLY ADDRESSED IN APPENDIX
CIRCUIT PRESENTLY ADDRESSED IN APPENDIX
(TO BE SPARE PER DCN M-15245-A)
PROT DEV DATA FROM REF 3.66

PROT DEV DATA FROM REF 3.66

PROT DEV DATA FROM REF 3.66

PROT DEV DATA FROM REF 3.66

PROT DEV DATA FROM REF 3.66

PROT DEV DATA FROM REF 3.66

PROT DEV DATA FROM REF 3.66

PROT DEV DATA FROM REF 3.66

PROT DEV DATA FROM REF 3.66

PROT DEV DATA FROM REF 3.66

CIRCUIT PRESENTLY ADDRESSED IN APPENDIX
FIELD VERIFIED PROT DEVICE DATA ATTACHE[:

CIRCUIT PRESENTLY ADDRESSED
CIRCUIT PRESENTLY ADDRESSED
CIRCUIT PRESENTLY ADDRESSED

APPENDIX
APPENDIX
APPENDIX

COmpLrrEO..ýODATO, .Aý &

CHECKED..L.L DATEA/i&'fif

PASS/



Page No.
83125/91

ATTACHMENT UVA2.l/2.4
WBN EEB-MS-TI15-11

TABLE 1

COMPUTED- DATe "

~rK~A~..DATE-1W~

W INSULATION
CABLE MK NO. SIZE TEMP RTG BOARD PROT DEVICE MFR

PASS/
DWG REF REV FAIL

2L3189 I-MCC-218-A/9FI
PL4401 WFA-2 14 91C I-MCC-257-1/2E EF3-B17/ ITE 71A 45B772-2E

45W399-4
?L4402 WDH-I 11/S 91C 6-MCC-257-1/3C EF3-B171 ITE 78A 45B772-3C

45W399-4
OL4460 WFC-1 #11 96C I-MCC-257-l/5A EF3-B@2? ITE 21A 45B772-5A

45W399-4
'LR540 O-MCC-216-A/2B
PLR548 I-MCC-216-B/2B
PLW500 I-MCC-226-1/3A
OLW5S8 I-MCC-226-1/5B
PLW515 S-MCC-226-1/2C
RM711 I-MCC-226-1/5F1
1V3230 I-MCC-213-B2/12A-B
2V3231 2-MCC-213-A2/13B-A
PLR555 I-MCC-216-A/6FI
1PL1I18 1-MCC-232-A/6FI-A
1PL3720 I-MCC-214-AI/3F2-A
2PL3721 2-MCC-214-AI/IIFI-A
IPL I-MCC-232-B/BFI-B
IPL 1-MCC-214-BII2F2-B
2PL37• 2-MCC-214-B1I2F1-B

RD,R2 PASS(1)
RJ,RI2
RD,R2 PASS(1)
RJ,R12
RD,R2 PASS(1)
RJ,R12

CIRCUIT PRESENTLY ADDRESSED IN APPENDIX
PROT DEV DATA FROM REF 3.66

PROT DEV DATA FROM REF 3.66

PROT DEV DATA FROM REF 3.66

CIRCUIT
CIRCUIT
CIRCUIT
CIRCUIT
CIRCUIT
CIRCUIT
CIRCUIT
CIRCUIT
CIRCUIT
CIRCUIT
CIRCUIT
CIRCUIT
CIRCUIT
CIRCUIT
CIRCUIT

PRESENTLY ADDRESSED IN
PRESENTLY ADDRESSED IN
PRESENTLY ADDRESSED IN
PRESENTLY ADDRESSED IN
PRESENTLY ADDRESSED IN
PRESENTLY ADDRESSED IN
PRESENTLY ADDRESSED IN
PRESENTLY ADDRESSED IN
PRESENTLY ADDRESSED IN
PRESENTLY ADDRESSED IN
PRESENTLY ADDRESSED IN
PRESENTLY ADDRESSED IN
PRESENTLY ADDRESSED IN
PRESENTLY ADDRESSED IN
PRESENTLY ADDRESSED IN

APPENDIX
APPENDIX
APPENDIX
APPENDIX
APPENDIX
APPENDIX
APPENDIX
APPENDIX
APPENDIX
APPENDIX
APPENDIX
APPENDIX
APPENDIX
APPENDIX
APPENDIX

NOTES
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CHECK:X AEV

WBN EEB-MS-TI15-0011L, R1 ATTACHMENT UVA2.1/2.4 PAGE 84
TABLE 2

MANHOLE AND RACEWAY IDENTIFICATION
(* EMPTY RACEWAY)

15W810-1 R32, RG; -2 R21, RD
MHI

PLCI01 PLC131 MC2222*
PLC102 MC2220* MC2342*

15W810-1 R32, RG; -3 R12, RB; -4 R7, RB

MH2 MH3

L1389 NONE

15W810-1 R32, RG; -3 R12, RB; -5 R7,
-23 R3, RA; -24 R3, RA

MH8B MH6A

L1383 MC2130* PLC2097
L1403* MC2375 PLC2101
L1404*

RB; -6 R8, RA; -7 RII,

MH7A

MC2100
PLC2117*

MH7B

PLC2100
MC2124
MC2125

RA;

MH8A

MC2078
PLW2210
PLC2168

MH4A, MH4B, MH5A, MH5B, MH6B, MH9B

NONE

15W810-1 R32, RG; -10 R16, RB

MH18

PLR1180 PLR1182

15W810-1 R32,
MH19

PLC127
PLC2161

RG; -8 R15, RC; -10 R16, RB; -18 R6, RB
MH21 MH20, MH22, MH24

L1023 NONE PL
L1429 MC
L1430 MC.
L1431* MC

MH2 5

L1020 L1427
L1426 L1428*

MH2 6

VC783 MC2116 MC1997
MC2111 MC1996

MH2 3

C2162 MC2524*
120 MC2525*
2023* L986
2024*

MH27

VC781
PLC2164

Bank to Diesel Generator Building

L1425*

DCN REVIEW
The following DCN's were reviewed for impact: M-08515-C, M-08852-A,
M-10472-A, M-12106-A, M-15245-A, P-01212-B, P-06978-A, P-02147-A,
E203663 RO.
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ATTACHMENT NO. M08663A PAGE 1

CALC NO. WBN EEB-MS-TI15-O011

PREPARED: %3t /ý' DATE: 1/1-?a
VERIFIED:A44___ DATE: ._7

PURPOSE

The purpose of this Attachment is to evaluate and support
modifications to be implemented under DCN's M-08663-A and
P-03065-B.

The modifications involve breaker and/or breaker setting
changes and overload heater changes.

The following baseline calculations evaluate the DCN
modifications for their impact. These evaluations are
identified by the Attachment No. M08663A and are included in
the calculation noted.

BASELINE CALCULATION CALCULATION NO.

480VAC 1E COORDINATION/PROTECTION ....... WBN EEB-MS-TI08-0008

AUXILIARY POWER SYSTEM ANALYSIS ......... WBN-EEB-MS-TI06-0002

CONTAINMENT PENETRATION PROTECTION
STUDY, VOLTAGE LEVEL V4 AND V5 .......... EEB-MS-TI08-0015

480V NON-CLASS 1E POWER CABLE
ASSOCIATED CIRCUITS ..................... WBN EEB-MS-TI15-O011



ATTACHMENT M08663A PAGE 2

CALC NO. WBN EEB-MS-TI15-O011
PREPARED: • DATE:_
VERIFIED: ------ -DATE: 4_1/_-

REFERENCE:

480VAC 1E COORDINATION/PROTECTION CALCULATION

WBN EEB-MS-TI08-0008, Rev. 1

SCOPE:

Attached are copies of the sheets H8, H9V H39, and H56 from

Appendix H which have been marked to depict the changes to the

protective devices identified in the referenced calculation for

the following Systems Group 1 loads :

0-MTR-32-25 O-FCV-67-360
0-MTR-32-26 0-FCV-67-362

SUMMARY OF RESULTS / CONCLUSIONS

The protective device changes do not adversly impact this

calculation based on the following:

O-MTR-32-25 & O-MTR-32-26

The new settings are acceptable since they do not exceed the

criteria for the maximum protective device rating for a 4/0

cable (established in Rev. 0 of the base calc, Appendix A,
Page 4)

0-FCV-67-360 & 0-FCV-67-362

The new settings are acceptable since they do not exceed the

criteria for the maximum protective device rating for a #12
cable (established in Rev. 0 of the base calc, Appendix A,
Page Al).
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ATTACHMENT NO. P5297A PAGE 1
CALC NO. WBN EEB-MS-TI15-0011

PREPARED: DATE: 5-3-To
VERIFIED: DATE:h/7/

PURPOSE

The purpose of this Attachment is to evaluate and support
modifications to be implemented under DCN P-5297-A.

The modifications involve the addition of two Air Handling
Units for the Computer Room HVAC.

The following baseline calculations evaluate the DCN
modifications for their impact. Since different aspects of
a design modification are evaluated or determined in the
calculation controlling that particular feature, interfaces
or references between the calculations are necessary. The
evaluations for this modification are identified by
"ATTACHMENT NO. P5297A" and are included in the following
calculations.

BASELINE CALCULATION CALCULATION NO.

480VAC 1E COORDINATION/PROTECTION ....... WBN EEB-MS-TIOS-OOO0

AUXILIARY POWER SYSTEM ANALYSES ......... WBN-EEB-MS-TI06-0002

480V NON-CLASS 1E POWER CABLE
ASSOCIATED CIRCUITS ..................... WBN EEB-MS-TI!5-001!

REG GUIDE 1.75 ASSOCIATED CIRCUIT
and APPENDIX R ANALYSIS for NON-CLASS
lE 120V AC and 250VDC CIRCUITS .......... WBPEVAR9001006

CONTROL POWER TRANSFORMERS .............. WBN EEB-MS-TI02-0019

120V PROTECTION/COORDINATION ............ WBN EEB-MS-TI07-0018

TELAS ................................... WBN EEB-MS-TI05-0001

CABLE AMPACITY - NV4 and NV5
CABLES in CLASS lE RACEWAYS ............. WBPEVAR8909010



ATTACHMENT P5297A PAGE 2
CALC NO. WBN EEB-MS-TI15-0011

VERIFIED: DATE: .Olgo

1.0 SCOPE

This attachment evaluates and verifies that the proposed
design is adequate and meets the guidelines applicable to
the baseline calculation.

The loads are proposed as additions to 480V Reactor Vent
Boards lA-A and 2B-B (compartment liB on both boards).

2.0 ASSUMPTIONS

See "Assumptions" identified in the base calculation
(Section 2.0).

3.0 SOURCES OF DESIGN INPUT / REFERENCES

3.1 TELAS, WBN EEB-MS-TI06-0001

3.2 Cable Ampacity - NV4 and NV5 Cables in Class 1E
Raceways, WBPEVAR8909010

3.3 480VAC 1E Coordination/Protection, WBN EEB-MS-TI08-0008

4.0 DESIGN INPUT DATA

The proposed cable sizes are documented in Ref. '.2.

Protective device data is documented in Ref 3.1 with the
breaker settings documented in Ref 3.3.

5.0 JUSTIFICATION OF ASSUMPTIONS

See "Justification of Assumptions" in base calculation
(Section 5.0).

6.0 METHODOLOGY

The protective devices are ITE circuit breakers Model No.
EF3-A025 with an instantaneous setting of 3 (12>5 Amps) anrd
Shawmut TRS30 (30 Amp) fuses.



ATTACHMENT P5297A
CALC NO. WBN EEB-MS-TI15-0011

PAGE 3

PREPARED: 77M /5",•4ý)DATE: -- C
VERIFIED: _ DATE:

The minimum required cable size:

For a tray route: #6, WFA-3 or WFA-15
OR

For a conduit route: #10, WFC-1 or WFC-2

To provide adequate cable protection (per Appendix A of the
base calculation) for these conductor sizes:

The magnetic circuit breaker trip rating (including
tolerance) must be below the following settings.

#6: 550 Amps
#10: 225 Amps

The maximum fuse ratings are:

#6: TRS70

#10: TRS30

7.0 GRAPHICS

Not applicable.

8.0 SUMMARY OF RESULTS

The result of this analysis is that for the cable sizes
selected, the proposed protective devices are at or below
the maximum devices identified in Appendix A.

9.0 CONCLUSION

The cables are adequately protected by the protective
devices (both the circuit breaker and fuse) identified in
Section 6.0.

10.0 ATTACHMENTS

Not applicable.



ATTACHMENT NO. M1448A PAGE 1
CALC NO. WBN EEB-MS-TI15-0011

PREPARED: '7-W.. DATE: 6-?-9ci
VERIFIED: t-J-1 DATE: t-9-To

PURPOSE

The purpose of this Attachment is to evaluate and support

modifications to be implemented under DCN's M-10448-A (Group
2A) and M-10522-A (Groups 2B and 2C).

The modifications involve breaker and/or breaker setting and
overload heater changes and incorporate data for cables to
be replaced on DCN's M-10473-A (Train A) and M-10511-A
(Train B).

The following baseline calculations evaluate the DCN

modifications for their impact. These evaluations are
identified by the Attachment No. M10448A and are included in
the calculation noted.

BASELINE CALCULATION CALCULATION NO.

480VAC 1E COORDINATION/PROTECTION ....... WBN EEB-MS-TI08-0008

AUXILIARY POWER SYSTEM ANALYSIS ......... WBN-EEB-MS-TI06-0002

CONTAINMENT PENETRATION PROTECTION
STUDY, VOLTAGE LEVEL V4 AND V5 .......... EEB-MS-TI08-0015

480V NON-CLASS 1E POWER CABLE
ASSOCIATED CIRCUITS ..................... WBN EEB-MS-TI15-0011

CABLE AMPACITY - NV4 and NV5
CABLES in CLASS 1E RACEWAYS ............. WBPEVAR8909010



ATTACHMENT Me1448A PAGE 2

CALC NO. WBN EEB-MS-TI15-0011
PREPARED: 7t-X/5? DATE: 6-7-90
VERIFIED: D- DATE: C./-qO

1.0 SCOPE

This attachment addresses 480V Non-Class 1E protective
device cable protection for System Group 2A, 2B, and 2C that

receive power from the Class 1E boards listed within the
base calculation.

2.0 ASSUMPTIONS

See Unverified Assumptions identified in the base
calculation (Section 2.0, Page 8).

3.0 SOURCES OF DESIGN INPUT / REFERENCES

3.1 480VAC 1E Coordination/Protection, WBN EEB-MS-TI08-0008

4.0 DESIGN INPUT DATA

The Design input data consists of the following.

Protective device data was taken from Ref. 3.1

5.0 JUSTIFICATION OF ASSUMPTIONS

See Justification of Assumptions in base calculation (Section
5.0).

6.0 METHODOLOGY

The breaker types and settings (from Reference 3.1) were
tabulated along with the cable sizes (See Section A).

The new breakers and/or settings were then evaluated
to determine if the cable protection was adequate in
accordance with the criteria established in the baseline
calculation.



ATTACHMENT M10448A
C:ALC NO. WBN EEB-MS-TI15-0011

PREPARED:
VERIFIED" '

PAGE 3

DATE: 9'-?-?
DATE: .-,S q

7.0 GRAPHICS

Graphics for cable protection consists of the time-current

plots contained in the baseline calculation.

8.0 SUMMARY OF RESULTS

The result of this analysis is that the protection for the

480V Non-Class 1E cables within the scope previously
outlined have been determined to pass or fail as indicated
in Section A.

9.0 CONCLUSION

All cables within the scope of this attachment are

adequately protected.

The new breakers and/or settings supersede that contained in
the baseline calculation.

10.0 SECTION REFERENCES

SECTION A - Tabulation of cables and circuit breakd.er
modifications and/or settings
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ATTACHMENT NO. M11448A - SECTION A
WBN EEB-MS-TI15-0I11
480V SHUTDOWN BOARDS
NON-CLASS IE CIRCUITS

CMPT LOAD TYPE SENSOR LDPU LDTD SDPU SDTD INST
CABLE

CABLE NO CABLE SZ PROT

481V SHDN BD IAI-A
I-MTR-30-103

481V SHDN BD IA2-A
1-MTR-31-159

481V SHDN BD 1BI-B
1-MTR-30-102
I-MTR-62-111

480V SHDN BD 1B2-B
1-MTR-31-162

468V SHDN BD 2Al-A
?-MTR-30-104

480V SHDN BD 2A2-A
-31-274

-31-136

480V SHDN BD 2B1-B
2-MTR-30-105

480V SHDN BD 2B2-B
2-MTR-31-278
0-MTR-30-139

Page No.
06/17/91

1PL5140

1PL5150

IPL5160
IPL5025

1PL5170

2PL5140

2PL5150
2PL5111

2PL5160

2PL5171
2PL5111

NOTES



Page No.
06/17/91

ATTACHMENT NO. M16448A - SECTION A
WBN EEB-MS-TI15-8911

481V CLASS 1E MOTOR CONTROL CENTERS
NON-CLASS IE CIRCUITS

BREAKER
BKR TYPE SETTING

CABLE
CABLE NO CABLE SZ PROT

* C&A VENT BD 1A1-A
13C 1-MTR-65-77

* C&A VENT BD IA2-A
"A I-MTR-31-339
3A 1-MTR-31-25
4A I-MTR-31-283
48 IMTR-31-213/214
5A 1-MTR-30-381
3A 1-MTR-31-CRD

t C&A
I 2A
I 3C

VENT BD IBI-B
1-MTR-31-181
1-MTR-65-74

C&A VENT BD 1B2-B
I-MTR-31-418

MTR-31-284
TR-31-66

-TR-31-312
1-MTR-31-26
1-MTR-39-CRB

C&A VENT BD 2A2-A
2-MTR-31-67

DSL AUX BD 1A1-A
1-MTR-30-463

DSL AUX BD 1A2-A
I-MTR-31-47S

DSL AUX BD IBI-B
I-MTR-31-465

DSL AUX BD 2A1-A
2-MTR-38-464

DSL AUX BD 2B1-B
2-MTR-31-466

EF3-A@25Z 2 IPL3645 112 PASS

EF3-A@15
EF3-AlIG
EF3-A@15
EF3-AI25Z
EF3-AIlS
F33-8125

EF3-A9l1 4
EF3-A@25Z 2

EF3-All5
EF3-A05
EF3-A985
EF3-Al18
EF3-Al18
FJ3-8125

IPL2830
IPL2916
IPL3621
V1921
1PL3435
IPL3692

1PL3821 $18
1PL3661 t12

1PL3654
IPL3626
IPL3631
IPL3438
IPL2913
IPL3671

PASS
PASS
PASS
PASS
PASS
PASS

PASS
PASS

PASS
PASS
PASS
PASS
PASS
PASS

EF3-A@85 HI 2PL3621 112 PASS

EF3-ASS5 HI PL2235 112 PASS

EF3-A555 4 PL2572 #12 PASS

EF3-A@15 HI PL2249 f12 PASS

EF3-A@15 HI PL2242 $12 PASS

EF3-A@85 HI PL2255 112 PASS

PL3308 $12
PL3316 t12

PASS SHAWMUT TRSI.5R i.5A FUSES
PASS SHAWMUT TRS3R 3A FUSES

LOAD NOTES

AUX BD C2-S
I-MTR-31-329
S--MTR-38-327

A T ECOMPUTED

"AT
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06/17/91

ATTACHMENT NO. M16448A - SECTION A
WBN EEB-MS-TI15-N111

480V CLASS IE MOTOR CONTROL CENTERS
NON-CLASS IE CIRCUITS

COM~pUTED /4 OAE-:-~

CHECKEF -ATE-

BREAKER
BKR TYPE SETTING

CABLE
CABLE NO CABLE SZ PROT

* RMOV BD IAI-A
16A I-MTR-31-265
16F2 1-I1TR-31-303/2
18C I-MTR-31-313/1

3 RMOV BD IBI-B
I6A 1-MTR-31-266
:7F2 I-MTR-31-324/2

18C 1-MTR-31-324/1

J RX VENT BD IA-A
5A I-MTR-31-416
6A I-MTR-31-25
98 1-MTR-36-95

18B I-MTR-31-99

TR-31-497

TR-31-I1
TR-31-IE

I• RX
5E
6A
6E
98

VENT BD IB-B
I-MTR-31-11
I-MTR-31-26
I-MTR-3S-1IE
I-MTR-31-97

18B 1-MTR-31-1S

15D 1-MTR-31-4
16D 1-iITR-31-4E

* RX VENT BD 28-B
118 I-MTR-31-498

zt RMOV BD 1AI-A
17A 1-HTR-62-228/2

it RMOV BD 1BI-B
17A 1-HTR-62-228/1

& PM~BD 2Al-A
17 m HR-222/

EF3-A@Ii
EF3-BI21
EF3-AlIl

EF3-Alll
EF3-8 20
EF3-AlIl

4 IPL6310
IPL6289

4 IPL6281

4 1PL6311
IPL6291

4 1PL6285

EF3-A815 3 1PL644
EF3-AIIS 4 IPL735
EF3-AI25 LO IPL521

IPL521
EF3-Al25 LO 1PL550

1PL551
EF3-A025 3 1PL3911
EF3-A169 3 1PL777
EF3-A11. 2 1PL764

EF3-A013 HI 1PL794
EF3-A1@I 4 1PL752
EF3-A883 HI 1PL761
EF3-A825 LO 1PL531

IPL532
EF3-A@25 LO 1PL561

1PL562
EF3-A1SS 3 1PL785
EF3-AI@l 2 IPL768

EF3-A@25 3 2PL3901 16 PASS

EF3-B45

EF3-8040

EF3-B48

IPL6218 #8
6209 A1 t12

IPL6214 #8
6215 &16 W12

2PL6218 18
6219 A1l #12

LOAD NOTES



ATTACHMENT NO. M10448A -SECTION A

'•°V CLASS cI MOTOR CONTROL CENTERS
NON-CLASC IE CIRCUITS

co..r

C Li-i ~

SREAKER
BKR TYPE SETTI NG

t RMOV BD 281-B
17A 2-HTR-62-228/3

t RMOV BD 1A1-A
18D 9-MTR-62-226

t RMOV 8D 1A2-A
'A I-FCV-3-191
4s 1-FCV-3-192

• RMOV BD 182-B
4A I-FCV-3-193
48 1-FCV-3-194

EF3-B@4e

CIAB L
CABLE NO CABLE SZ PROT

2PL6214 t8
6215 &16 U12

EF3-A085 4 IPL6265 #12 PASS

EF3-Al1 4
EF3-A010 4

EF3-Ag10 4
EF3-Al1l 4

IV326fl I 12
IV3280 $12

iV3290 112
IV3270 112

-4--7

NOTES

PASS
PASS

PASS
PASS



ATTACHMENT NO. M08613A
CALC NO. WBN EEB-MS-TI15-0011

Page 1
Prpd ý4 Date I
Chkd 4r Date b"153

PURPOSE

The purpose of this Attachment is to evaluate and support
modifications to be implemented under the following DCN's:
M-08613-A

This Attachment evaluates the adequacy of unit 1 system group
2 protective devices for 480V power cables associated
circuits as identified in Appendix F of WBN EEB-MS-TI15-0011.

This Attachment affects the following calculations:

BASELINE CALCULATION

480V Non-Class 1E Power Cable
Associated Circuits

CALCULATION NO.

WBN EEB-MS-TI15-0011

ANALYSIS

Appendix F identified that the protective devices are
inadequate for the 480V power cables. The protection scheme
consists of: two breakers in series or one breaker and one
fuse in series or a single fuse. If this scheme protects the
480V non-Class 1E power cables associated circuits, periodic
testing is not required.

To resolve the inadequacies, Appendix F was reviewed
to ensure that the breakers protect the cables. If the cables
are protected, the breakers are deleted from Appendix F and
added to the design output document, 45B710-series for
inclusion to the periodic testing program.



WBN EEB-MS-TI15-0011 RO
480 V Non-Class 1E Power Cable Associated Circuits

jI! 0 ~ 2C~

Prepared /4- Date 2/L/ c'

A•TW I•T KýoV4I6 z IPPENO

Checked &,d-' • Date -S--9O

IX F (4K2 p tT- *LA_,

480V Power Cables Associated Circuits where protective devices were evaluated
to be inadequate per acceptance criteria developed in Attachment 1. The
protective devices are coded as "B" for a breaker and "F" for a secondary
protection fuse.

480 V Bus
Compt.

No.
Inadequate

Protective Device

Z-DD-12H-AI 2C D
8A

P-M66-214-A2

2-MCC-214-B1

1-MCC-232-B

291 F
6B!

EI 1

7D 1 F
301

3F • ! --. F

3F2
A"Irl F,

5F2 F
6 F2

3F2 F
2F1 F
9F1 F
12F1 F
12F2 F

2A )4•I35 F
3B F
3C F
6C B
6F1 F
7B F
8B F

HFF
12FF130. F

14B F
1 GA F

?)Af

moo&IMA

I M0o A

#0



WBN EEB-MS-TI15-0011 RO
480 V Non-Class 1E Power Cable Associated Circuits

• . 4= ,t,

Prepared 4-e•nc Date 3-WfIo

(A4-n&6ri 0-l -?-(~ /- /

480 muNpt.
480 V Bus No.

Checked 'r7; ,e Date 2 -'?0

Inadequate &*{KP4.- (2f&% 4ý.Ao
Protective Device

1-MCC-232-A

2-MCC-214-A1

2-MCC-214-B2

3A ) 2. FF C, ,) F , MO 9 A
3B F3C F

4D B
.7B F
8B F
1OF F

13D ,. ,4O•'/fA
14B ~I&i~toF ,

H A F

1 6A F-

t4rl r
2F2 F
3F1 F
4F2 F
1OF1 F
12E1 F

2R F
PF 1

3EI-
3F!-

4Ff-

6E+-

5F2
?F1
7EE

O-MCC-208-A

F
F

F
F
F
F

F

F.

9P r.

F
F

0

N10&('I'A

a/, L ?D2



WBN EEB-MS-TI15-0011 RO
480 V Non-Class IE-Power Cable Associated Circuits

-* " F uF /' _L ,-,

Prepared_ 417'ý  A Date. //'OPo

z /3i-/9 0

Sompt.

480 V Bus No.

Checked czwe'"• ' Date Z-,S'-90

Inadequate
Protective Device

3B• ý2 93; F
3C F
4Q B
7B F
8B F
11D F
1lF F

14B F*1 in

IPA

2-MCC-232-B 2A -
3A
3B
3C
6C
6F1
7B
8B
1OF
1 iF
12F
14B
HSA
-1 1-A

F
F
F
F
B
F
F
F
F
F
F
F

-F

I M09olbI*A

fQY
IcV 'r;

1-MCC-214-A2

1-MCC-214-B2

2-MCC-232-A

291

3g4.

3H~
3F!r

F
IF

-F
-F
-F
-F

-F

-F

-F

-F
-F

4H
.F 1

s1 -

711-

W*119I~A

taft I mosb(',ýA



WBN EEB-MS-TI15-0011 RO
480 V Non-Class 1E Power Cable Associated Circuits

Prepared Date -/'P' Checked 717 ýw R119 Date 2 -%- qO• ~~ ~ ~ - XaJ••• /-/ x•- 2.- 0-

• . Inadequate
480 V Bus No. Protective Device

1-MCC-214-B2 (Cont.)

O-MCC-208-B

0-MCC-216-B

0-MCC-217-A

1-MCC-210-A

2-MCC-209-A

0-MCC-218-1

O-MCC-208-C

1-MCC-214-A1

1-MCC-213-B1

1-MCC-213-A1

1-MCC-2•13-A.l•

4F!1
Ar 2

6F2
8BB
8D B

4F F

3E "i
4E

VF2 B

6D B

9A B
MC IF

2F2, F
3F1 F
3F2 F
5F 1 F
OFi1 F

12E1 F

2F2 F
9F1 F
12E1 F
12F1 F
13F1 F

3F2 B

IL I
"IIQ

I I/-1

.an .m"1 F

Mdo bM'2

I

MOU(ol'7F I

r Q, qq
Petge f

I WWVA



480 V Non-Class lE Power Cable Associated Circuits

2= I t1-1 e)

~- I

Prepared Date gVi•O Checked g,-7d .Date g&p-Jý 0
J -16-19 0

480 V Bus
Compt.

No.
Inadequate

Protective Device

-4R PD-B 3 F

2-MCC-213-Al

2-MCC-213-B1

~i~-~J4~/48 F

46E-IF
F

,q~6 1/ ý/f

I

... . . . . . .A " J
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WBN EEB-MS- TIIS-OO1.1 RO Page 21 of H___
Tabulation of NonCIE PovwLCircuits Located in Cate_qo.ry . Structures

=re .ý Oate //•9 Checked Date /7G /yc

..¢/-./.x:,,• • 1•19o JP. t t I)•..,. 2- - 5- -

_______ (0 M~CC- 2 O _______ _____

•,•.-, • cE • •KP- CE4T "TRI? 9 - EC0• .Y •LE CABLE
C0 IM ?os LM4'1 5E1'E (,AT- "•0TF:CTIC; 51"&E 00

B, (A) ___j MFR- MO)EL _A7-136

7A
7C
"7J)

-7E Z

"7F1

7 FZ
(9A

S E

9E I

9E2.

SFI

O-IST-271-ABI2.

I -TR-3134 9

O-MTI? -i1" -•'50- MTR- 1-455

O-C0Na-.-24o -1
O-Hs-r- Z,7!- A•51-,
O-HST-2"71-ASIr

o-LAC-233-B0
D)-•AI • -I -APA

2-MT•-3 1-357

0i-MT-rPk-3 - A?

o-I'rR- 3w- 5P

O-LAC- 2 3 2>- A)O

O-LAC- 233- ) IO-LAr-- 2-53-9Z1
O-LAC.- 233-9z.

O.LAC -23',- cj•

9-LA(-C3 -.94

BO o

-A 030
P50o

oo05

B020

?moso!

B010

A005
:AO Z 5

A00
502.0

ý,o z4 0

6F I o -,Te-lt-ST_.DJ0Io5o

9
L0

A//i'.

,/qqI.I

4

m /04

M44

l.i iA.

,p1A

'740

y4,zYO

3. 0

1Y0
7o0

S2.-f 0

20)

40)
AOY
40y

401

N/A
-r 47

752

N/A

#1A

NIA

tv/4

i-47

T47

N/A

NIA
Al/A

NA

N/A
'N/A

WAJ)-

IV/4-

L/, -
--L /4-

--1 A-

- Ai/, J -

4-H- IAd/

I0

10

12
Io~
10

I0

I D
12-12-.

I0

10

14

2
2

4

PL917

PLg 2.

PL943

P L2 0

PL 07

PL9g03PSO

20?00

P L? I 2,
PL F 2 Z.
rLs 2.5

PL- 90)3-

PL' 10S
•L't 207

P L 2-1 1 0;?

?L3l 0•

pL3 109

P'L 980

- d I S S h S L ........................... ~

d06-

..Iw- ! e,0ý4 ---



ATTACHMENT M08613A
CALC NO. EEB-MS-TI15-0011

Page 0
Prpd tH Date (lz
Chkd Date *Lt

The following protective devices are to be added to the output
document 45B710-series for periodic breaker testing and to be
implemented on DCN M-08614-A:

480V Bus

0-MCC-208-A

0-MCC-208-B

0-MCC-208-C

0-MCC-217-A

Board Name

Aux Bldg Com MCC A

Aux Bldg Com MCC B

Aux Bldg Com MCC C

CVC Board A

The following are circuit breaker changes required to protect the
480V non-Class 1E power cable associated circuits:

480V Bus

0-MCC-208-A

Board Name Compt

Aux Bldg Com MCC A

Bkr Type

EF3-A025

CONCLUSION

This Attachment No. M08613A confirms that the protection scheme
for 480V non-Class 1E power cables for associated circuits is
adequate and the protective devices are periodically tested to
ensure unacceptable influences to the Class 1E circuits.

Compt

7C
8D

6F2

7C1

3E
4E



ATTACHMENT NO. Fl.3654A

PURPOSE

The purpose of this Attachment is to evaluate and support the
modifications to be implemented under DCN's F-13654-A.

The modifications involve breaker replacment and/or brea-ker t ing
changes.

The following baseline calculations evaluate the DCN modifications ro-
their impact. These evaluations are identified by the Attachmerd No.
F13654A or the DCN is otherwise identifed in the calculation.

BASELINE CALCULATION CALCULATI-N CL ,,,

480VAC 1E COORDINATION,"PROTECTIC;N ....... WBN E 1-C," T0-.13 0C,

480V NON-CLASS 1E POWER CABLE
ASSOCIATED CIRCUITS ..................... WBN EEB-f1S--TI!5--QII



ATTACHMENT F13654A
CACNf. WEN 1EEB--MS--TI15o--@011

I.0 SCOPE

This attachment evaluates new circuit breakers and settings for the
following loads to ensure that the cables are adequately protected
within the guidelines of the base calculation.

EQUIPMENT ID

1-MTR-30-CRD
0-HTR-31-421
1-MTR-30-CRB
1-MTR--31--303/2
1-MTR-31-324/2

BOARD (COMPT)

I-MCC-214-A2-A (8A)
1-MCC-214-B2-B (7D)
1-MCC-214--A2-A (9A)
1-MCC--213-A1-A (16F2)
1-MCC-213-B1-8 (17F2)

WIRE
SIZE

2/0
300
4/0

10
I1Q

PROT
DEVICE

FXD638125
FXD63B225
FXD63BI25
ED63BO20
ED638020

SETTING ,RTG)

LC) (800A)

3 1500A)
L0 8Q) 0A)

NA A
NA ~2(A)

2.0 ASSUMPTIONS

See Section 2.0 of the base calculation.

3.0 REFERENCES

3.1 Calculation, 480VAC 1E Coordination/Protection,
WBN EEB-MS-TIO8 -0008

4.0 DESIGN INPUT

The new circuit breakers/settings were taken from Ref. 3.1.

5.0 JUSTIFICATION OF ASSUMPTIONS

See Section 5.0 of the base calculation.

6.0 METHODOLOGY

Sheets from the base calculation pertaining to the proposed
modifications were marked to show the new protective devices.

Time current plots are included to verify that the cables are
adequately protected.

(See Section 10.0)



ATACHMENT F13654A
LAIC NO. WBN EEB - -TT15 C-0iIL

7 . GRAPHICS;

Graphics for this attachment consist of the time-current plots for the
new protective devices (See Section 10.0).

8.0 SUMMARY OF RESULTS

The results of this attachment are depicted on the associated
time-current plots and the marked sheets from Appendix A (Cee

Section 10.0).

9.0 CONCLUSIONS

The new protective devices and settings adequately protect, the c~i>>.

10.0 ATTACHMENTS

Sheets from the base calculation showing proposed modifications:

S°. . . . . . .. . °. . . . . ..

(1-MCC-213-A1-A,
(I-MCC-213-BI-B,
(I-MCC-214-A2-A,
(1-MCC-214-B2-B,

. . , . .. . . . . . . . . . . . . . . . . ..

17F 2 ) ................
8A ) . ..................
7D & 9A ) ..............

Time-current plots for protective devices:

DEVICE

FXD63B1 25 .................................
FXD638 225 .................................
ED63B0 50 ..................................

PAGE

4

5

7
8
9

10

P A 6E

12
13

.SHEET

Al

A4
H36
H38
H42
H45

E• • r•-
' ,

•-
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480 V Power Ca-ble Associated Circuits

ATTACHMEFST L 4• 0
APPENDIX Pr

Page h/ of•• ,1-'

Prepared T7 Date * Checked - Date 2! - ?C
~- ,~v

M lklk4M~
Fr4-,-bsc r i vE

FP<TT•_1A

'54MT - TIZ54..A

-I -* D qo I4:o
"T_-E- EF3 50 30

MAcy.ot4L~ 5K-5rzl•U4, ..... TO L'F.ANqE

S4MrT- T7Z53oA
TE... - EF314o

5foc - o• 57o

-~--' -~

vg-OT'1' I f I w#4L~Y)

P' .- E..•. _C

iC-

Ap--ýý C-_

"c- -17.-
TC - -7.

Tc -397C -!1II

kAtf

} p.
C.P~~VE ED~38o-So

CAr.LI

-9.

t 14C

:*Iz-

* 1t0

07t-ol

l I • 1 i r

( 0' 113 5Ef, JZe C71'0'iNJ

I

• .. .. .



ATrAcHm6e'r Fi.365A ATTACHMENT 1

APPENDIX A
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480 V Power Cable Associated
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ATTACHMENT NO. C03205A/M09494A PAGE 1
WBN EEB-MS--TI15-0011

PURPOSE

The purpose of this Attachment is to evaluate and support
modifications to be implemented under DCN's C-03205-A and
M-09494-A.

Modifications involve splicing of cables with a different cable
mark number/size (DCN C-03205-A) and redesignating 480V Control &
Auxiliary Building Vent Board 182-B compartment 7D to 7C (DCN M-
09494-A).

Since different aspects of a design modification are evaluated or
determined in various calculations other calculations may have
also been issued to evaluate/support a particular feature. For
identification of all calculations and revisions issued to
support the modification(s), see the applicable DCN package.
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1.0 SCOPE

This attachment documents data for cables 1PL486 and 1PL497 which
are being spliced with a different mark number and conductor
size per DCN C-03205-A and documents the compartment number
change (7D to 7C) on 480V Control and Auxiliary Building Vent
Board 1B2-B.

2.0 ASSUMPTIONS

See "Assumptions" in the base calculation (Section 2.0).

3.0 SOURCES OF DESIGN INPUT / REFERENCES

3.1 DCN C-03205-A Cable design review sheets

3.1 DCN M-09494-A Cover sheet

4.0 DESIGN INPUT DATA

Input data consists of the cable data taken from Ref. 3.1 (See
Section 10.0) which shows the conductor sizes as a #4 (WFA-16)
spliced to #8 (WDD-2) for the subject cables and Ref. 3.2.

5.0 JUSTIFICATION OF ASSUMPTIONS

See "Justification of Assumptions" in base calculation
(Section 5.0).

6.0 METHODOLOGY

6.1 DCN C-03205-A

The methodology for this attachment is similar to that used
in the Revision 0 of the base calculation. The cable sizes
were shown on the applicabe sheets of Appendix H along with
their protective devices. The cable sizes and protective
devices were compared to the acceptance criteria of Appendix
A which notes the maximum protective device(s) for a given
conductor size. Acceptable/unacceptable cable protection was
noted in Appendix H by either a "Y" or "N" (See Section 10.0)

6.2 DCN M-09494-A

The methodology involved documenting the revised compartment
number.
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7.0 GRAPHICS

Graphics consists of the applicable time-current plots in the
base calculation (Appendix C).

8.0 SUMMARY OF RESULTS

Cable 1PL486 is adequately protected by both the fuse (TRS-
60) and the circuit breaker (EF3-B030).

Cable 1PL497 is adequately protected by the fuse (TRS-60) but not
by the circuit breaker (EF3-B100).

9.0 CONCLUSIONS

Cable protection is adequate since the cables are not required to
be protected by both of the protective devices in the circuits.

10.0 ATTACHMENTS/ADDITIONAL DATA

-PAGE

Cable Design Review Sheet - 1PL486 ......................... 4

Cable Design Review Sheet - 1PL497 ........... ............. 6

Baseline calculation Appendix H Sheet H51 .................. 8

Baseline calculation Appendix H Sheet H53 .................. 9

DCN M-09494-A ............................................. 10

Baseline calculation Appendix H Sheet H45 ................. 11



VATTS BAR NUCLEAR PLANT CABLE ROUTING STSTF

CABLE DESIGN REVIEW SHEET

LE I0
486

CIABLETYP
WFA- 15

SEP SET
1*2

1Cl
1

TEMP

REV
ROE

NC2
3C

PULL RAD
0.003

NV SYS
4 77

MC M/AWG

4

TRAIN RAO

FNODE
0

T NO 0z
0

DIA
0.942

CSA
0.607

CONTPACT
74556B

WoNy e£e-,m- 7*-./5•-oo I,*

A -r TA c bm X," r•" C '3 2 6O 1 A

/M~AGE

APX- 50.49
N N

WT / =T
0.835

BINO/TEMP

FROM ID: 1-PENT-293-24
TO ID: 1-MTR-77-4

LOC/ELEV: RZ?33 I
LOC/ELEV: RZ270 /

FROM OWG: 10002-02-1-24

FOR: PC DR TK PMA A SUJPLY

730PM:
703RIJ:

TC OWG: 45W1755-1

ECN: DCN: C03205

AUTO-SIZING DATA

AC/DC: AC AMP: 9. MAX-VD: MIN NC1:

ROUTING INFORMATION

N LENGTH
72

N/P LNGTH
7

TRAY LENGTH COND LENGTH
65

INST LENGTH

CONDUITS:, 1PLC1032

TRAY NODES:

RECORO STATUS INFORMATION

VERIF STATUS : V
ROUTING STATUS: H

VERIFIED BY : OAH
ROUTING PRIRTY: 2

VERIF DATE : 901119
UPDATE DATE: 901119

REVIEW SIGNATURES

DES..........,- DATE: //-2"°-2o CH'CKcR :---------------- DATE:

PAGE I OF 2 CLATE: 11119/90

LOAD: M



VATTS BAR NIJCLEAR PLANT CABLE ROUT€,C STEM

CABLE DESIGN REVIEW SHEET

E I1
486

CABLETYP
WDo-2

SEP SET
2*2

NC1
3

SYS
77

NC2IC MC/A WG
8

FNODE
0

TNODE

DIA
0.291

CSA
C,,O 67

ArTrcMfHvT" Co3?2-o.A

PAG,-R

A CX- R 50.49

WT/FT
0.093

PULL RAO
0.000

TRAIN RAO CONTRACT
745568

81NO/TEMP

FROM ID: 1-PENT-293-?4
TO 10: 1-MTR-77-4

LOC/ELEV: PZ233 I
LOC/ELEV: RZ270 /

FROM OWG: 10002-02-1-24

FOR: SPLICE AT J. 6400

730RM:
703RM:

TC DWG: 45W1755-1

ECN: DCN: C03205

AUTO-SIZING DATA

AC/DC: AC. AMP: 9. MA X-V 0: MIN NC1 :

ROUTING INFORMATION

NiP LNGTH
7

TRAY LENGTH COND LENGTH
4

INST LENGTH

CONDUITS: 1PLC3953

TRAY NODES:

RECORD STATUS INFORMATION

VERIF STATUS : V
ROUTING STATUS: H

VERIFIED By : DAH
ROUTING PPIRTY: 2

VERIF DATE : 901119
UPDATE DATE: 901119

REVIEW SIGNATURES

DESIGNER: ---------------- DATE: /- -o CHECKER :_ ._. DATE: -------

PAGE 2 OF 2 OATE: 11/19/;0

TEMP

LENGTH
11

LOAD: M VCROP:



VATTS BAR NUCLEAR PLANT CABLE ROUTING SYTS'

CABLE DESIGN REVIEW SHEET

sEP SET
1*2

REY
R05

SYS
77

FNOOE
0

TNOOE
0

A rrljc6•-Ir Co3Zo5"A)

AO(-• •0.49

C ABLETYP
WFA-16

NCl
I

TEMP

N Cf C

PULL RAD
0.000

MCMIAWG
4

TRAIN RAD

uMIA
0.942

CSA
0.697

CONTRACT
745568

BIND/TEMP

FROM I: 1-PENT-2q3-11
TO ID: I-MTR-77-6

LOC/ELEV: RZ24? /
LOC/ELEV: Rz277 /

FROMi DWG: 1000--01-1-11

FOR: RC OR TK PMP a SUPPLY

716RM:
703PM:

TC DWG: 45W1756-1

ECN: DCN: C03205

AUTO-SIZING DATA

AC/DC: AC AMP: 13. MAX-VD:

ROUTING INFORMATION

,N LENGTH
122

NI/ LNGTH
7

TRAY LENGTH CONO LENGTH
115

INST LENGTH

CONDUITS: 1PLC1O36

TRAY NODES:

RECORD STATUS INFORMATION

VERIP STATUS : V
ROUTING STATUS: H

VERIFIED BY : DAH
ROUTING PRIRTY: 2

VERIF DATE : 901119
UPDATE OATE: 901110

REVIEW SIGNATURES

tESIGIER: • •  J' -•  DATE: //1->1-1 CHECKER :C-AT E:
---- ...............-----

PAGE 1 OF 2 0T:11/19/9n

LE 10
497

WTI/ T
0.835

MIN NCI: LOAD: M VUROP:
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CABLE DESIGN REVIEW SHEET

SEP SET
2*2

REV SYS
77

FNOOE
0

TNOOE
0

PAGF~ 71 al? 'E

APX-- 50.4q
N N

CABLETYP
WOD-2

TEMP

NCI
3

.NC2IC

PULL RAD
0.000

MCMI/ /A WG
8

TRAIN RAO

CIA
0.291

CSA
C. 0 57

CONTRACT
745568

BI NO/TEMP

FROM ID: 1-PENT-293-11
TO I: 1-MTR-77-'

LOCIELEV: RZ243 1
LOC/ELEV: RZ277 /

FROM OWG: I0001-01-1-11

FOR: SPLICE AT JB 6400

71 ARM:
703RIA:

TO DWG: 4-5W1756-1

ECN: OCN: C03205

AUTO-SIZING DATA

AC/DC: AC AMP: 18. MAX-Vo: MIN NC1:

ROUTING INFORMATION

N/R LNGTH
7

TRAY LENGTH
I

CON0 LENGTH
Sb

INST LENGTiH

CONDUITS: 1PLC3954

TRAY NODES:

RECORD STATUS INFORMATION

VERIF STATUS : V
ROUTING STATUS: H

VERIFIEO BY : OAH
ROUTING PRIRTY: 2

VERIF DATE : 90111ý
UPDATE DATE: 90111'0

REVIEW SIGNATURES

DESIGNER: D-- - - -- OATE: /'1O° CHECKER :........ DATE:

PAGE ? OF 2 DATE: 11119190

LE ID
497

WTIFT
0.0 93

LENGTH
11

LOAD: M VCROP:
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ATTACHMENT NO. ECN 6670
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1.0 PURPOSE AND SCOPE

1.1 Purpose

The purpose of this attachment is to evaluate and support the
modifications to be implemented under ECN 6670.

This attachment documents the roll-up of mini calculation no.
WBPE0318808039, which affects all the baseline calculations shown
below. The attachment is tailored to the specific baseline
calculation shown in the heading above.

Baseline Calculations

480V NON 1E (RG 1.75)

TELAS

Calculation No.

WBN EEB-MS-TI15-0011

WBN EEB-MS-TI05-0001

4960x
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1.2 Scope

The scope of this attachment is to analyze short circuit current, for
the 480V Non-Class 1E power cables PL6340 and PL6341.

2.0 CRITERIA

See Baseline Calcualtion

3.0 ASSUMPTIONS

See Baseline Calculation

4.0 SOURCE OF DESIGN INPUT REFERENCES

4.1 480V AC 1E Coordination/Protection calculation WBN-EEB-MS-TI08-0008

4.2 Departmental Guidelines for Electrical Mini Calculation Roll-up,
ELEC-004. dae/ 4-:3, -,91/ a 7-/-/ z 7-9/ _

4.3 ECN 6670 (RIMS # B26 900920 816)

04.4 Calc. #WBPE0318808040 RO.

fDESIGN INPUT DATA

The design input data consists of the following: Protective device data
was taken from Reference 4.4.

6.0 COMPUTATION/ANALYSIS

See Appendix

7.0 SUMMARY OF CALCULATION RESULT

See Appendix

8.0 CONCLUSION

The settings are acceptable since they do not exceed the criteria for the
maximum protective device rating for a #8 AWG cable. (Established in Rev.
0 of the baseline calculation Appendix A Page A2)

9.0 APPENDIX

Tabulation of Non-lE Power Circuits located in Category 1 Structures.

4960x
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Appendix

Tabulation of Non-lE Power Circuits Located in Category 1 Structures

4960x

COMPT. NO. SERVICE BKR Set TRIP STR OL HTR SECONDARY CABLE CABLE
TYPE POS RATING SIZE CAT # PROTECTION SIZE NO.
EF3 (A) G30 -MFG MODEL RATING

I-MCC-209-C/5FI O-ACU-31-5301 B015 N/A 15 N/A N/A N/A N/A N/A 8 PL6340

2-MCC-209-C/5FI O-ACU-31-5302 B020 N/A 20 N/A N/A N/A N/A N/A 8 PL6341
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1.0 PURPOSE AND SCOPE

1.1 Purpose

The purpose of this attachment is to evaluate and support the
modifications to be implemented under DCN P-00972-B.

This attachment documents the roll-up o
WBPE0448805054, which affects all the b
below. The attachment is tailored to t
calculation shown in the heading above.

Baseline Calculations

480V NON 1E (RG 1.75)

TELAS

f mini calculation no.
aseline calculations shown
he specific baseline

Calculation No.

WBN EEB-MS-TI15-0011

WBN EEB-MS-TI05-0001

0769x
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1.2 Scope

The scope of this attachment is to analyze protective devices for the
480V Non-Class 1E power cables 1PL1365, 1PL1375, 1PL1370 and 1PL1380.

2.0 CRITERIA

See Baseline Calcualtion

3.0 ASSUMPTIONS

See Baseline Calculation

4.0 SOURCE OF DESIGN INPUT/REFERENCES

4.1 Calc. #WBPE0448806001 RO.

4.2 Departmental Guidelines for Electrical Mini Calculation Roll-up,
ELEC-004. (Ndied Aprt 30, i11q )

4.3 DCN P-00972-B

0 DESIGN INPUT DATA

The design input data consists of the following: Protective device data
was taken from Reference 4.3.

6.0 COMPUTATION/ANALYSIS

See Appendix

7.0 SUMMARY OF CALCULATION RESULT

See Appendix

8.0 CONCLUSION

The settings are acceptable since they do not exceed the criteria for the
maximum protective device ratings for #4 & #8 AWG cable. (Established in
Rev. 0 of the baseline calculation Appendix A Page A2)

9.0 APPENDIX

Tabulation of Non-lE Power Circuits located in Category 1 Structures.

0769x
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Appendix

Tabulation of Non-lE Power Circuits Located in Category 1 Structures

0769x

COMPT. NO. SERVICE BKR Set TRIP STR OL HTR SECONDARY CABLE CABLE
TYPE POS RATING SIZE CAT # PROTECTION SIZE NO.
EF3 _ (A) G30 MFG MODEL RATING

I-MCC-210-A/7A 1-MTR-44-61 L050 2 210 2 T48 N/A N/A N/A 4 1PL1365

I-MCC-210-A/7B 1-MTR-44-68 A025 3 125 1 T41 N/A N/A N/A 8 1PL1375

I-MCC-210-B/7A 1-MTR-44-87 L050 2 210 2 T48 N/A N/A N/A 4 1PL1370

I-MCC-210-B/7B 1-MTR-44-81 A025 3 125 1 T41 N/A N/A N/A 8 1PL1380
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Attachment P-03437-A
480V Non-Class 1E Power Cable
Associated Circuits

NE Calculation No. WBN-EEB-MS-TI15-0011

Page 2

1.0 PURPOSE AND SCOPE

1.1 Purpose

The purpose of this attachment is to evaluate and support the
modifications to be implemented under DCN P-03437-A. Drawings
45B1773-7D RO, 45B1773-9A Rl, 45B1771-8B Rl, 45W756-8 R12, 45W756-7
R17 and 45W756-4 RIl need to be revised to specify breaker trip
settings.

This attachment (protection trip setting calculation is documented
in mini calculation No. WBPE0018906004) affects the baseline
calculations shown below. This attachment is tailored to the
specific baseline calculation shown in the heading above..

Baseline Calculation

40oV AG lE COORDINATIOT/PROTECTIO•0N

480V NON-CLASS 1E POWER CABLE
ASSOCIATE CIRCUITS (RGI.75)

Calculation No.

WB•N• -E MS_ T1n8_-08 M ,-o-zo-

WBN-EEB-MS-TI15-O011

1487x

)ate 06 -(1'T-c I

)ate / /



Attachment P-03437-A NE Calculation No. WBN-EEB-MS-TI15-0011
480V Non-Class 1E Power Cable
Associated Circuits Prepared by DteO_ -

Checked byz ^ D at e_617,ý/'

Page 3

1.2 Scope

The scope of this attachment is to modify page 170 of 200 (Appendix H,
Page H42 of H72) of the Baseline Calculation to reflect implementation
of DCN No. P-03437-A.

2.0 ASSUMPTIONS

See Baseline Calculation.

3.0 SOURCES OF DESIGN INPUT INFORMATION (REFERENCES)

3.1 DCN No. P-03437-A

3.2 Baseline Calculation

3.3 Departmental Guidelines for Electrical Mini Calculation Roll-up,
Elec-004 dated 04/30/91.

4.0 DESIGN INPUT DATA

Description of Data Source of Data

a. Load Description 1-HTR-1-CBS Field Verification Data Sheet

Cont Bldg Steam Gen Htr Field Verification Data Sheet

b. Rating 75 KW Field Verification Data Sheet

c. Full load current 91 A Field Verification Data Sheet

d. Existing Breaker Type/Frame ET/FJ Field Verification Data Sheet

e. Existing Breaker Catalog No. FJ3-BI25 Field Verification Data Sheet

f. Existing Breaker Field Verification Data Sheet

Cont. Rating 125 amp

g. Existing Breaker Trip Setting Field Verification Data Sheet
Position 4

h. Existing Breaker Trip Field Verification Data Sheet

Current 1500 amp

1487x
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5.0 DOCUMENTATION OF INPUT/ASSUMPTIONS

See Baseline Calculation

6.0 COMPUTATION/ANALYSIS

Instantaneous Trip Current Rating and Trip-Setting Position for the Control
Building Steam Generator Circuit Breaker

This tripping function is to provide the short circuit protection for the
load and its incoming feeder cable and as such shall be selected to provide
the most sensitive protection while allowing reliable operation. The trip
setting shall also be coordinated with the trip setting of the upstream
protective device so that an acceptable tripping selectivity can be
achieved in the event of a short circuit fault.

1. The control Building Steam Generator Heater (I-HTR-I-CBS) is
essentially a resistive load with no apparent inrush current involved.

2. The breaker instantaneous trip setting selected is based on common
industry acceptable practice, which is 8 to 10 times the circuit FLA.

a. 8 x Circuit FLA = 8 x 91 = 728 amps

b. Trip setting selected: 750 amps

c. Trip position selected: Lo

3. Is the existing breaker trip position (4) acceptable?

Yes No. X

1487x
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7.0 SUPPORTING GRAPHICS

Not applicable

8.0 SUMMARY OF RESULTS

Cl, a

I-MCC-214-A2/8B-A
Breaker Ratings 125 125 Yes__X No No
Breaker Set Point/Amp LO/750 4/1500 Yes NoX Yes

9.0 CONCLUSION

Change Control Bldg Steam Generator Heater (I-HTR-I-CBS) breaker
instantaneous trip setting from position 4 (1500 amps) to position Lo (750
amps) at I-MCC-214-A2-A compartment 8B.

10.0 APPENDICES

'Appendix A Field Verification Data Sheet

Appendix B Page 170 of 200 (Appendix H, H42 of H72) of
Baseline Calculation

1487x
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i.0 PURPOSE & SCOPE

1.1 PURPOSE

The purpose of this attachment is to evaluate and
support modifications to be implemented under DCN M-
13300-B.

Modifications involve the reclassification and re-
route of cable no. PL3390.

Cable PL3390 was originally designed as a voltage class
3. Upon further review, it was determined that this
cable, which feeds a 10HP motor, should be re-
classified as voltage class 4. DCN M13300 was
generated to re-classify this cable.

The following baseline calculations evaluate the DCN
modifications for their impact. These evaluations are
identified by the attachment No M13300B and are
included in the calculation noted.

BASELINE CALCULATION CALCULATION NO.

AUXILIARY POWER SYSTEM ........... WBN EEB-MS-TI06-0002
ANALYSIS

480V NON-CLASS 1E POWER CABLE ..... WBN EEB-MS-TI15-0011
ASSOCIATED CIRCUITS

CABLE AMPACITY - NV4 AND NV5 ............ WBPEVAR8909010
CABLES IN CLASS 1E RACEWAYS

1.2 SCOPE

This attachment documents data for cable PL3390 which
is being reclassified from voltage level V3 to V4 per
DCN M-13300-B. It determines if cable protection is
adequate so not to degrade possible associated class 1E
cables below an acceptable limit.
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2.0 ASSUMPTIONS

See "Assumptions" in base calculation (section 2.0).

3.0 SOURCES OF DESIGN INPUT/REFERENCES

3.1 Drawing #1-45W733-5 RO

3.2 Calculation, 480VAC 1E Coordination and Protection,
WBN EEB-MS-TI08-0008

3.3 Calculation, Cable ampacity - NV4 And NV5 Cables In
Class 1E Raceways, WBPEVAR8909010 R18

3.4 See base calc.

4.0 DESIGN INPUT DATA

4.1 Protective device size documented in Ref. 3.1 and 3.2.

4.2 Proposed adequate cable size in Ref. 3.3.

4.3 Input data consist of cable and protective device time
current curves and associated data from 3.4.

5.0 JUSTIFICATION OF ASSUMPTIONS

5.1 See "Justification of Assumptions" in base calculation
(section 5.0).

6.0 METHODOLOGY

6.1 The protected device listed on the calculation (Ref.
3.2) is a Gould-Shawmut fuse #TRS-20R (20A dual
element/time delay). The protective device shown on
the drawing (Ref. 3.1) is a 15 AMP fuse, this fuse will
be replaced by a 20 AMP per DCN M-12212-A.
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6.2 Calculation (Ref. 3.3) identifies the minimum required
cable size as a #8.

6.3 The methodology is similar to that used in previous
revisions of the base calculation.

Appendix H (page H27) was revised to document the
applicable cable and protection device data.

The cable size was compared to the protective
device data and time current curves (Appendix C &
D of the base calculation), to determine if the
proposed cable size was adequately protected by a
TRS-20R (20 AMP fuse).

7.0 GRAPHICS

Graphics consist of the applicable time-current plots in the
base calculation (Appendix C & D).

8.@ SUMMARY OF RESULTS

8.1 A TRS-20R fuse will adequately protect a #8 cable.

9.0 CONCLUSIONS

Cable PL3390 is adequately protected by the fuse (TRS-20R).

Cable protection is adequate since cable is required to be
protected by at least one acceptable fuse.

It should be noted that currently a 15 Amp fuse is installed
as required by drawing 1-45W733-5 and that DCN M-12212-A is
replacing that required 15 Amp fuse with a 20 Amp fuse (TRS-
20R).

10.0 ATTACHMENTS / ADDITIONAL DATA PAGE

Baseline calculation appendix H - sheet H27 ... ..... 4
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REVIEWED BY:,_ DATE: 12-i1-9)
PAGE I

PURPOSE

The purpose of this Attachment is to evaluate and
modifications to be implemented under the following DCN:
M-15092-A

support

This Attachment evaluates the adequacy of Unit I System group
protective devices for 480V power cables associated circuits.

This Attachment affects the following calculations:

CALCULATION NO.

WBN EEB-MS-TI15-001i

BASELINE CALCULATION

480V Non-Class 1E Power Cable
Associated Circuits
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1.0 SCOPE

This Attachment documents data for cable IPL3017 which is
being replaced for ampacity failure with a #6 cable. This
Attachment will also document protection adequacy for this
cable.

2.0 ASSUMPTIONS

See "Assumptions" in the base Calculation (Section 2.0).

3.0 SOURCES OF DESIGN INPUT/REFERENCES

3.1 Calculation WBPEVAR8909010 - Ampacity (Appendix I).

3.2 Appendix A of the base Calculation.

4.0 DESIGN INPUT DATA

4.1 Calculation WBPEVAR8909010 provides the data for the
new cable size.

4.2 Provides the protection criteria for cable size.

5.0 JUSTIFICATION OF ASSUMPTIONS

See "Justification of Assumptions" in base Calculation
(Section 5.0).

6.0 METHODOLOGY

The methodology for this Attachment is similar to that used
in the base Calculation. The cable size is shown on the
applicable sheet of Appendix H. Appendix A was reviewed to
determine if adequate cable protection exists.

7.0 SUPPORTING GRAPHICS

None.
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8.0 SUMMARY OF RESULTS

Appendix A, page A2, shows a SHMT-HFLP 30A (D15A030) will
protect a #8 @ 900 C for 10 seconds. Therefore, cable
1PL3017, which is being changed to a #6 @ 900 C, will also
be protected by this fuse.

9.0 CONCLUSIONS

Cable 1PL3017, which is fed from 1-MCC-214-B1-B Comp. 13F1,
is adequately protected in regards to the proposed increase
in cable size to be implemented by DCN M-15092-A.
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1.0 PURPOSE AND SCOPE

1.1 Purpose

The purpose of this attachment is to evaluate and support the
modifications to be implemented under DCN M-08614-A.

This attachment evaluates the adequacy of the protective devices
480V power-cables associated circuits originally identified in
Appendix F of this baseline calculation.

This attachment affects the following calculation:

Baseline Calculation

480V Non-Class 1E Power Cable
Associated Circuits

Calculation No.

WBN EEB-MS-TI15-0011

1.2 Scope

This attachment evaluates the adequacy of the remaining seventy
(70) 480V power cables associated circuits protective devices that
were originally identified in Appendix F of this baseline
calculation (WBN EEB-MS-TI15-0011) and were not evaluated as part
of DCN M-08613-A. In addition this attachment revises Appendix G
of this baseline calculation.

This attachment also updates and rroz'aluatee protective devices to -. "•-
resolve discrepancies between baseline calculation J.4-z41
WBN EEB-MS-TI15-0011 Appendix H and baseline calculation
WBN EEB-MS-TI08-0008 Attachment M12212A. 7 /-./.&/' d *.4- d ci

t4S5-r~r/s'-ooi 04' emj~/a da,,j, J~z
Of- CaCM.hjt. c 'cS7- W/3W1 rFec-ms-'sr - call 0 '..1~ W131V 5EI3-M~s. Tr5 30008
JLk o f ,)e-A; W- 861q,-~.A ir&4

0O-M C C. - 240..-A0-,cC- 2/-7-A

I- Mcc - '/0 -A
I- CC- 2.-14-AI

I- /MCC - ZI/Z--A

Z-MCC - 2sl-a9.
2- McC- ••.-4
Z- McC- 2"3 --A
X - MCC - z_& 6

eo..pk A10.

e4.ab All .

7 c. 688 c6

3F2
2 F2.
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Cot-bf- A1. C
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2.0 ASSUMPTIONS

See "Assumptions" in baseline calculation (Section 2.0).

3.0 SOURCES OF DESIGN INPUT INFORMATION (REFERENCES)

3.1 Calculation WBN EEB-MS-TI08-0008 R17, "480V 1E
Coordination/Protection".

3.2 WBN Computer Cable Routing System (CCRS) - July 7, 1989.

3.3 Wiring Diagrams, Periodic Breaker Test 85E-45B710-Series drawings.

3.4 Drawing 1-15E500-1 RO, "Key Diagram - Station Aux Power System".

3.5 Drawing 1-15E500-2 RO, "Key Diagram - Station Aux Power System".

3.6 Drawing 1-45W756-5 R2, "Wiring Diagrams -
BD lBl-B & 2BI-B Single Line Sh-l".

3.7 Drawing 1-45W756-6 Rl, "Wiring Diagrams -
BD lBl-B & 2BI-B Single Line Sh-2".

3.8 Drawing 1-45W755-3 RO, "Wiring Diagrams -

& 2B-B Single Line

3.9 Drawing 1-45W755-4
& 2B-B Single Line

3.10 Drawing 1-45W755-1
& 2A-A Single Line

3.11 Drawing 1-45W755-2
& 2A-A Single Line

3.12 Drawing 1-45W755-3
& 2B-B Single Line

3.13 Drawing 1-45W755-4
& 2B-B Single Line

3.14 Drawing 1-45W756-1
BD lAl-A & 2AI-A -

3.15 Drawing 1-45W756-2
BD lAl-A & 2AI-A -

Sh-l".

RO, "Wiring
Sh-2".

RO, "Wiring
Sh-l".

RO, "Wiring
Sh-2".

RO, "Wiring
Sh-1".

RO, "Wiring
Sh-2".

R2, "Wiring
Single Line

Rl, "Wiring
Single Line

3.16 Drawing 1-45W744-1 RO, "Wiring
MCC A Single Line Sh-l".

3.17 Drawing 1-45W744-2 Rl, "Wiring
MCC A Single Line Sh-2".

480V Cont & Aux Bldg VT

480V Cont & Aux Bldg VT

480V Reactor Vent BD lB-B

Diagrams - 480V Reactor Vent BD lB-B

Diagrams - 480V Reactor Vent BD lA-A

Diagrams - 480V Reactor Vent BD lA-A

Diagrams - 480V Reactor Vent BD lB-B

Diagrams - 480V Reactor Vent BD lB-B

Diagrams
Sh-1".

Diagrams
Sh-2".

Diagrams

- 480V Cont & Aux Bldg Vt

- 480V Cont & Aux Bldg Vt

- 480V Auxiliary Bldg Com

Diagrams - 480V Auxiliary Bldg Com

THIS SHEET ADDED BY REVISION 15
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3.18 Drawing 1-45W744-3 RI, "Wiring Diagrams - 480V Auxiliary Bldg Com
MCC B Single Line Sh-l".

3.19 Drawing 1-45W744-4 R3, "Wiring Diagrams
MCC B Single Line Sh-2".

3.20 Drawing 1-45W743-2 RO, "Wiring Diagrams
Handling BD".

3.21 Drawing 1-45W757-1 RO, "Wiring Diagrams
1A & 2A Single Line".

3.22 Drawing 1-45W757-2 RO, "Wiring Diagrams
1A & 2A Single Line".

3.23 Drawing 1-45W745 RO, "Wiring Diagrams -

Line".

3.24 Drawing 1-45W744-5 RO, "Wiring Diagrams
Single Line Sh-l".

3.25 Drawing 1-45W744-6 Rl, "Wiring Diagrams
Single Line Sh-2"o

3.26 Drawing 1-45W751-1 RI, "Wiring Diagrams
2AI Single Line Sh-l".

3.27 Drawing 1-45W751-2 RI, "Wiring Diagrams
2AI Single Line Sh-2".

3.28 Drawing 1-45W751-3 Rl, "Wiring Diagrams
2AI Single Line Sh-3Y.

3.29 DCN M-08614-A

3.30 DCN M-07633-A

- 480V Auxiliary Bldg Com

- 480V Fuel & Waste

- 480V Turbine Bldg Vent BD

- 480V Turbine Bldg Vent BD

480V Lube Oil Board Single

- 480V Aux Bldg Com MCC C

- 480V Aux Bldg Com MCC C

- 480V Reac MOV BDS lAl-A &

- 480V Reac MOV BDS lAl-A &

- 480V Reac MOV BDS lAl-A &

THIS SHEET ADDED BY REVISION 15
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DESIGN INPUT DATA

4.1 Calculation WBN EEB-MS-TI15-0011, Attachment M08613A lists the
remaining (70) inadequate protective devices for 480V power
cables associated circuits that will be evaluated in this
Attachment (M08614A). These remaining inadequate protective
devices are identified in Appendix F as "NOT CROSSED OUT".

4.2 Calculation WBN EEB-MS-TI08-0008, Attachment M12212A (Ref. 3.1)
provides updated settings for coordination of Class lE
protective devices used to update Appendix H of this baseline
calculation.

4.3 WBN Computer Cable Routing System (Reference 3.2) provides the
latest cable sizes utilized in Appendix H of this baseline
calculation.

4.4 Drawings 1-15E500-1 & 2 (References 3.4 & 3.5) correlates the
names and numbers of MCCs and boards with corresponding wiring
diagrams.

4.5 Design Change Notice DCN M-07633-A provides the replacement
secondary protective device for l-BD-212-B2 compartment 3B.

JUSTIFICATION OF ASSUMPTIONS

See "Documentation of Assumptions" in Baseline Calculation (Section 5).

CRITERIA

Calculation WBN EEB-MS-TI15-0011, Attachment 1, Appendix A provides
the acceptance criteria for the adequate protective devices with
respect to the cable sizes. Section 1.1 (Scope) of this baseline
calculation provides protective devices periodic testing requirements.

THIS SHEET ADDED BY REVISION 15
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7.0 METHODOLOGY

7.1 Evaluate the adequacy of the remaining (70) protective devices
listed in Attachment M08613A of this baseline calculation and
reevaluate the adequacy of the protective devices affected by
calculation WBN EEB-MS-TI08-0008 Attachment M12212A. The
protective devices were compared against the acceptance
criteria of Appendix A (Attachment 1) of this baseline
calculation.

Breakers that are adequately protecting cables will be included
in the periodic testing program (Ref. 3.3) via DCN M-08614-A.

7.2 Protective devices listed in Appendix H of this calculation
were updated based upon the information provided in calculation
WBN EEB-MS-TI08-0008 Attachment M12212A. The protective
devices were then compared to the acceptance criteria of
Appendix A to reevaluate the acceptability of the protective
device.

7.3 Appendix F was then modified based on the following:

** Protective device was evaluated to be included in the periodic test
program per attachment M08613A.* Wo P---r'&h6 A.I'q WO eJAt1h t. b4. iiaw 4- -4V -,tA M0$(,ItA-
c-41k A ol-taft Iw- Ap04..' A 4 . l '. ; %I , I
Protective device was evaluated to be acceptable per attachment
M08614A. Cable is protected by at least one fuse, one fuse and one
breaker or two breakers in series which meets Appendix A requirements.

***** Protective device to bereplaced or reset per attachment M08614A4

J'Re'sulting protection (Sec. 9.2 Remarks) is acceptable per Appendix A)

****** Protective device to be replaced or reset per attachment M08613A.

Resulting protection is acceptable per Appendix A requirements.

******* The circuit containing the protective device has been spared.

7.4 Appendix I (originally Appendix F of this baseline calculation)
includes the list of all the inadequate protective devices
evaluated in this attachment.

7.5 Appendix 2 (originally Appendix G of this baseline calculation)
includes only the protective device that is revised for typo by
this attachment.

7.6 Appendix 3 (originally Appendix H of this baseline calculation)
includes only the protective devices that are revised per
calculation WBN EEB-MS-TI08-0008 Attachment M12212A, the
appropriate configuration control drawings (Reference 3.4 thru
3.28) and evaluated in this attachment.

THIS SHEET ADDED BY REVISION 15
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Attachment No. M08614A/MI.2a1A
Calc. No. WBN EEB-MS-TI15-0011

SUPPORTING GRAPHICS

Time-current curves for ITE breakers FXD63B125 and FXD63B225 extracted
from Attachment F13654A of this calculation (See Appendix 5).

SUMMARY OF RESULTS

9.1 The following protective devices are to be added to the output
document 45B710-Series for periodic breaker testing and to be
implemented on DCN M-08614-A.

9.1.1 All protective devices listed in Appendix F of this
attachment with two asterisks "**".

9.1.2 All protective devices listed in Appendix F of this
attachment with four asterisks "****"

9.2 The following are circuit breaker changes required to protect
the 480V Non-Class 1E power cable associated circuits. Letof these breakers will affect calculation WBN EEB-MS-TI08- 000
At-1. en~t MI2212A ... 7L • dLv, ,• -'// Z v • €- - f, t- F -

Bus Board Name Compt No.

Aux Bld Com MCC-A

Aux Bld Com MCC-A

Aux Bid Com MCC-A

Aux Bld Com MCC-A

Chem & Vol BD-A

Chem & Vol BD-A

0-MCC-208-A

0-MCC-208-A

0-MCC-208-A

0-MCC-208-A

0-MCC-217-A

0-MCC-217-A

8D

3E

4E

Bkr Type A Remarks

EF3-H050 R' set adjustable
M . Overcurrent
Tr p to less than
495

EF3-A025Z Rese adjustable
Mag. vercurrent
Trip o less than
202.5A

EF3-A025Z Reset a justable
Mag. Ov rcurrent
Trip to ess than
202.5A.

7F3-A025Z Reset adju table
Hag. Overc rrent
Trip to les than
202.5A.

EF3-L050 Reset adjust le
Mag. Overcurr nt
Trip to less t an
315A.

EF3-L050 Reset adjustabl /'a)-
Mag. Overcurrent
Trip to less than
315A.

THIS SHEET ADDED BY REVISION 15
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9.2 (Continued)

480V Bus

0-MCC-218-1

1-MCC-210-A

1-MCC-214-Al

1-MCC-232-A

I-MCC-232-B

2-MCC-214-Al

2-MCC-209-A

2-MCC-232-A

2-MCC-232-B

Board Name Co

Lube Oil BD

Turb Bld Vent BD-IA

Cont & Aux Bld BD lAI-A

Reactor Vent BD lA-A

Reactor Vent BD lB-B

Cont & Aux Bld BD 2A1-A

Turb MOV BD-2A

Reactor Vent BD 2A-A

Reactor Vent BD 2B-B

)mpt No. Bkr Type Remarks

6D EF3-L050 eset adjustable
g. Overcurrent

T ip to less than
3 A.

3F2 EF3-AlOO Re et adjustable
Ma . Overcurrent
Tri to less than
108 A.

2F2 FXD63-B125 Rese adjustable
Mag. Overcurrent
Trip o less than
810A.

4D EF3-L050 Reset djustable
Mag. 0 ercurrent
Trip t less than
315AA.

6C EF3-L050 Reset a ustable
Mag. Ove current
Trip to ess than
315A. .

2F2 FXD63-B125 Reset adj stable
Mag. Overc rrent
Trip to le s than
810A.

7D EF3-L050 Reset adjus able
Mag. Overcu rent
Trip to less than
202.5A.

4D EF3-L050 Reset adjusta ble
Mag. Overcurr nt
Trip to less t an
315A.

6C EF3-L050 Reset adjustabl
Mag. Overcurren
Trip to less th n
315A.

THIS SHEET ADDED BY REVISION 151211x P 8
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