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RNvi,,o. DESCRIPTION OF REVISION Approved

167
4d.1-.

io-r0I41

Added Attacbment No. P06202B to update breaker
settings and thermal overload sizing for motor

0-411-31-27-B. This motor is changed from a 1.5 !P

sa.toe to a 2 HP motor.

Pages added: 2t;;,W, Attachment P06202B (10 pages)

Pages deleted: None
Pages chlined: 13, 3A

Total pages F "I eta"M.1 ,

FSAR Compliance Review: FSAR Section 8 was reviewed
and a. discrcaPncis ware Idontified.

FSAR Compliance Review C.-C . DAL1E
MULEDATE"

Existing design margins are not adversely affected by

this revision and therefore, existing design inputs

and previously made engineering judgements and
assumptions are not invalidated.

Prepared by

Checked by

Date IO-Mf-41

Date Io-17-gi
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REVISION LOG

Title: 480 VAC 1E COORDINATION/PROTECTION WBN EEB-MS-TI08-0008

Revision DateNo. DESCRIPTION OF REVISION -o5Oae

18 REVISED CALCULATION TO SUPPORT DCN M-15092-A WHICH INCREASES THE
SIZE OF CABLES IPLI06OA, IPL1O80B, IPL4895B, IPL6380B, 2PL4540B,
3ID4MG" 2PL4895A AND IPL6385A

'p
ADDED PAGES.%2G, AQ AND ATTACHMENT NO M15092A (8 PAGES)

DELETED PAGES: NONE

REVISED PAGES: 3A

TOTAL PAGES: I7 Cp,.

FSAR COMPLIANCE REVIEW: FSAR SECTION 8 WAS REVTEWED AND NO
DISCREPANCIES WERE IDENTIFIED.

REVIEWER e. e. ,t Z /V DATE:______4/ _ ____k2
A{BC, LE

A/s.Ae) A A -- ',wv~)/-oe ut/A 2.4
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J /c. fp e o ) iOA w~s co/c/
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Page 44 o f*

Prepared at 2/7170 Checked. Date 2-d-9

FSAR COMPLIANCE

FSAR Compliance for RO:

FSAR cOMPLIANCK FOR RI:

FSAR COMPLIANCE FOR RE:

FSAR COrPLIANC.E FoR R S

FSAR COMPLIANCE FOR R'4

FSAR c&4P&.&A•c.E FoR RS:

FSAR COMPLIANCE FOR R-1

This FSAR Compliance Review is performed in
accordance with PH 87-13 (EEB).

a. No discrepancies exist between this
calculation and the FSAR

b. Applicable FSAR Sections:

8.1

c. Time - Current coordination curves included
in the FSAR may require revision once new
protective device settings have been
implemented.

FSAR SCC.TIOM 5.1 WAS RIVI&WE.D.

NO Di$CRI[PANCiES WEILRC NOTE-D.

FSAR SECTIlON 8.1 WAS REVIEWED.

NO DISCREPANCIES WERE NOTED

FSAR $SLCTION f.I WAS 6tLVI1WDJ).

No DISCP.RPANCI-ES W61tt NOTED.

FSAR s$cTiON 8.1 W/AS REVIr:WED.

NO DISCREPARCIES WER& lOTED.
FSAR Sg;crmeu 1t.1 •.•S AEI*SIUD *

No DISC4EPANGI~i$ it~DCLC HOTD.

FSAR SECTION 8.1 WAS REVIEWED,
No DISCREPANCIES WERE NOTED.

* *~-¶-,r~.~-~';
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R_
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NIP-3-.1
Attacbmemt 6
Page I of 1

CALCvLuTAOU DmlGN VmflCAIOn (mIN E xT LRVIr) FOal

WBN EEB-MS-TI08-0008

Calculation No.. levisios

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

Design Review
alternate Calculation
Qualification Test

X

Justification (explain below):

Method 1: in the doeign review method, Justify the technical adequacy of the

caiculaLion and explain now tat aoequacy was vsrified 1colculation 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-TI08-0008, RO for technical

ade uacy as addressed in IOCFR5O Appendix B ( EP 3.1. Attachment In)
esiqn input data and assumptions were reviewed and fnnrd nppnnpri te

and reasonable. The calculation methods VrP hapd an ranrh TýýhnýC~l
Instruction EEB-TI08, Rev. 0. The results and concluginne rpR adcQiato

Design Verifier
(Independent Reviewer)

14-9
Da~te
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NEP-3. 1
Attachment 6
Page 1 of 1

CALCULATION DESIGN VERIFICATION (INDEPENDENT PEVIEW) FORM

a)8'-gCA C-U S- 7ao -ooo oCalculation No. -Z
Revi Sion

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

Design Review
Alternate Calculation
Qualification Test

Justification (explain below):

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 forconfidence, 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 adequacyof this calculation and explain.

Design Verifier
(Independent Reviewer)

Date

Method 1:

Method 2:

Method 3:

W-*

AIýT)C> --3./7r-.
i 1 -9-1 fi-Adl-ft- ---

;e-Z
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NEP-3.1

Attachment 6
-page 1of-+

CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

W.wU e-sT"0-TZOS..oo0 0 8
•alculati•, No.

2
RevisioWn

Method of design verificati•n (Independent review) used (check methodused):

Design Review
Alternate Calculation
Qualification Test

~~~1~~~~~~
Justification (explain below):
Method 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 sensitivity 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.
Method 3: In the qualification test method, identify the QA documentedsource(s) where testing adequately demonstrates the adequacyof this calculation and explain.

Design Verifier
(Independent Reviewer)

:•- /1',e



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

tC

CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

3
Revision

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:

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 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.

e'*-r,." 7'Z 4 2- to -r
e, .d r. S1r /.2. ..e e.",AV4 (a 9

Design Verifier
(Independent Reviewer)

_ W RN EE 04- TX - 00lulafo

b~are
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NEP-3.1
Attachment 6
Page 1 of 1

CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

WGN LeB-M5-To08-00o8

Calculation No. Revision

Method of design verification (independent review)
used):

used (check method

Design Review
Alternate Calculation
Qualification Test

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.

4 aS b';e(AJed ~,1 L ~ ad ac' ~IA ,V~~F' .1
-, * -, SL~ .9 Li *

Design Verifier
(Independent Reviewer)

, ate-

-9-

Method 1:

Method 2:

Method 3:



Page 49E
NEP-3.1
Attachment 6
Page 1 of 1

CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

Calculation No. Revision

Method of design verification (independent review)
used):

used (check method

Design Review
Alternate Calculation
Qualification Test

Justification (explaln below):

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 handbookmethods, 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.

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

,.; t CAL. A,.&U6CY AF. I.Pr56
ILI l rFI2 ">.I

N45V-rfl4-T 7-i& VE4eqU Imm1 AMUr wQ5Xrr A-IE CC1ufKrE-WT AWOtk¶7~~o~IA-TS, -ff . Utr 4 CMUctAVX6-GMQU-~

Dea n Verifier
(Independent Reviewer)

Date
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N£P-3.1
ALtachment 6
Page 1 o0 1

CAL.CU'jTION DESIGN VERIFICATION (INDEPENDEKN REVIEW) FORM

C-."S - 7ation >O0
Calculation No. Revision

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

Design Review
Alternate Calculation
Qualification Test

7

Justification (explain below):

nethod L; in t•ne esign review methoo. justi'& tne Lechnical 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, et..).

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 demonstre4s the adequacy of this
elculation and explain.

Z fag/#ama 7Xe !P./t.'v 1',j-- ~~~'~'
9% ) 4 A'de m A -OP2v.~ IM A.f 7 Z. A 4 '~ ;": 600*djr.o ga a- O .4193a a vl

-. 4

Design Verifier
S(Independent Reviewer)

Da:e

Method 2:

Method 3:



P,6G: 6E C,

NEP-3.1
Attachment
Page 1 of 1

CALCULATION DESIGN VERIFICATION (IIDEPENDENT REVIEW) FORM

wfb! EB-HS- Tz08;.0o0
Calculatit. No. 7

Revision

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

Design Review
Alternate Calculation
Qualification Test

Justification (explain below):

Method 1: In the design review metbod. 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 forconfidence, etc.).

wethxd 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.
Method 3: In the qualification test method, identify the QA documentedsource(s) where testing adequately demonstrates the adequacyof this calculation and explain.

R.7
._ -- • ._-.

Design Verifier
(Independent Reviewer)

Date



NEP-3. 1
Attachment •

PageAT D of I

CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

Caicu I&+-on. No.
Revision

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

Design Review
Alternate Calculation
Qualification Test

Justification (explain below):

Method 1:

Method 2:

Method 3:

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

In the alternate calculation method, identify the pages wherethe alternate calculation has been included in the calculatio,
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.

-Izý"e'v; Ra -OZ64 Cxjff=!R IA. CkIN,Ago PAM" ilk. WrP .3-10 A4,c4!ýhW1rV11- in.- -rTtQ-- 6L.03 lnj2v-f-
-j-ch Chffld CAje-U4h""C, WenQ naA11*9AmIej '4xw =ýZLMCI+0 ht- ojhbA jQ gJ11'a-110- n &-h 0 A a^4

Design Verifier
(Independent Reviewer)

's-31-9o
Date
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NEP-3. 1
Attachment f
Page 1 of I

CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

6eeJS.V- EE5 -,/ s- 7"o•-oC
Calculat'on. No.

R'e/O-Revi s ion

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

1. Design Review _

2. Alternate Calculation
3. Qualification Test

Justification (explain below):

In the design review method. justify the technical adequacy o
the calculation and explain how the adequacy was verified
(calculation is similar to another, based on accepted handboo
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 calculatior
package 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.

1 e0..rej f-e_- t i- v 4%-n"C

cLQ-d :Lb P r h.A g.JiM
L- ikkd~a U cjce

Design Verifier
(Independent Reviewer)

10-1-90
Date

Method 1:

Method 2:

Method 3:
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CALCULATION DESIGN VERIFICATION (INDEPENDENT

, k-EE8-ms-Tro8-ocws8
Calculation. No.

NEP-3.1
Attacnment 6
Page 1 of I

REVIEW) FORM

R/-Revision

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

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

Justification (eyplain below;:

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 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.

wev.~afOmain 11 &Ca c~I& hon WftI Egg. um -i'rQA ~ ,

7fr-I da l a t p e iI n e p -o n p a 6 6 a dWMP ~ ~ ~ r FL a n a r1tW r ~ r~ +

Dp-gn Ver ifier
(Inde 'ndent Reviewer)

I 0/z0/9o
Date

Method 1:

Method 2:

Method 3:
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CALCULATION DESIGN VERIFICATION (INDEPENDENT R EVIEW) FORM

w84 sfi- AS - T% of . -
Calculation No.

1.
Revision

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

Design Review
Alternate Calculation
Qualification Test

*

Justification (explain below):

Met~hod1: 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 sensicivity studies Inci,4ed for confidence,
etc.).

Method2: 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.

Method2: 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 eJ- S&B- -T Zo0 - ooo0 R i

for technical adeauacy. The desimn input data and assumDtion.s were

reviewed and were found appropriate and reasonable. The results

and conclusions are adeauate.

Design Verifier
(Independent Reviewer)

Date

5314x



NEP-3.1
Attachment 6
Paga I of 1

CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORK

I( g- ECac-ltMS -iron -o.
Calculation No. Revision

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

Design Review
Alternate Calculation
Qualification Test

Justification (explain below):

XeLhod 1: in the deaiga review meLhod, jupti'y the Lechni:al adequacy or Lhe
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.

44%A 6~~tA 126 fe Afigt LAW~£ 44
U, )d n • • 1

) ) Men

/,$/ Design Verifier(Independent Reviewer)

-9-
* I ~: -

Method 2:

Method 3:

Date'



NEP-3.11
Attachment 6
Page I of 1

CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FOLR

Calculation No.
/R s

Revisioqa

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

1. Design Review .-

2. Alternate Calculation
3. Qualification Test

Justification (explain below):

Metbg-j: In the design review method, justify the technical adequacy of the
calculation and explain how the adequacy was verified tcalcula:ion 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.

L:?e v * I R14 WPowi VC6-- 00 ICY

7mg- ofe

Design Verifier
(Independent Reviewer)

Date

Method 2:

Method 3:



NEP-3. I
Attachment 6
Page 1 of i

CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

ý l ult- Ton-o.ob
Lalculation Mto. Revis ion

Method of design verification (independent review)
used):

used (check method

Design Review
Alternate Calculation
Qualification Test

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.

P P'e A e &A2 4-D %Irnr;Lý
1-1ý4h Tj'W 4f*kn i0altht
44MM OAQ4
J11, k As

'Design Verifier
(Independent Reviewer)

Method 1:

Method 2:

Method 3:

4VAI 19 CA"eq . gCn"-eJ6A4Ce-,
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Attachment 6
Page I of I

CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

Calculation No. Revision

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

Design Review
Alternate Calculation
Qualification Test

V/

Justificatlon (explain below):

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 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 adequacyof this calculation and explain.

AO -A P(C.L .4 t
P~e5ý6LLr~ A04-0 r7CASOASABLb4 &Q

EZ~~c-4~~ 4~~) ~ e-v4'4_eJ ig . ~7~

rtier
Reviewer)

7-12-1,
Date.
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Attachment 6
Page 1 of 1

CALCIJLATION DESIGN VERIFICATION (INDEPENIDENT REVZ:.W) FORM

WBN EEB-MS-TIO"008
Calculation No.

R.eis. 10-1o-40

Revision

Method of doe~gn verificat!-n (independent review) used (check method used):

Design Review
Alternate Calculation
Qualification Test

Ng
MR

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 la aimliar to anorher, baaed on accep.ed 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 doctmented
source(s) where testing adequately demonstrates the adequacy of
this calculation and explain.

* Performed review to verify technical adeouacy in accordance with REP 3.1. The
desisn inpputs came from appropriate sources. appropriate methodology was employed
in he calculation and the results and conclusions are reasonable based on
experience and engineerina ludaement.

Design Verifi
(Independent Reviewer)

TH ' S SHEET T 1.W_?
4816x

&71?1
6afe
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AttaChment 6.
Page 1 or 1

CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIZW) FORM

.1

Calculation No. Revision

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

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

Justification (eXplain below):

.,dc',d ". in the'as3eig revieu method. justify the technical adequacy or tne
calculation and explain how the adequacy was verified (calculation is
similar to another, based on accepted handbook methods, appropciate
sensitivity studies included for confidence. et-.).

mv:a 2: in the alternate c-t:''iz:ion method. "denaz.j . the ;a;-s w'here the
alternate calculation his been inclu•et i- the calc2.ation packzgt
and explain why this method is adequate.

W hod 3: In the qualification test method, identify the QA'documented
source(s) where testing adequately deons;-;ctes the adequacy oat t.i'
calculation and explain.

~ I ~ L~QL4 tojWGtJ E~1-.. M S- TX~e- 000 %>

_!!. AHA -z-Top-lo J~?r 71=75.r7Ai, IwoI ACý
"'-J-"• I•VIJJ 44T • GZ•-F•t- c •',• .--"" ,4• •I"_•_-•-I.

i •

Datehy
(Indepeo ent &eviewer)
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ProJect No. 8573-27
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1.0 Purpose:

The purpose of this calculation is to review the protection and
coordination of 480 V Class 1E circuits and to provide guidelines that can
be used when any modifications are made to 480 V 1E switchgear or motor
control center feeds. It is also the purpose of this calculation to
review minimum cable sizes used at Watts Bar Nuclear Plant (WBNP) and
determine the acceptability of the minimum cable sizes in terms of short
circuit withstand capability.

1.1 Scope:

This calculation applies
and switchgear lineups.
ralculat ion:

to all safety-related motor control centers (MCC)
The following buses are addressed in this

480 V Shutdown Board
480 V Shutdown Board
480 V Shutdown Board
480 V Shutdown Board
480 V Reactor NOV Board
480 V Reactor NOV Board
480 V Reactor NOV Board
480 V Reactor NOV Board
480 V C&A Bldg. Vent Board
480 V C&A Bldg. Vent Board
480 V C&A Bldg. Vent Board
480 V C&A Bldg. Vent Board
480 V Diesel Aux. Board
480 V Diesel Aux. Board
480 V Diesel Aux. Board
480 V Diesel Aux. Board
480 V Reactor Vent Board
480 V Reactor Vent Board
480 V Swgr. Diesel Aux. Board
480 V NCC Diesel Aux. Board
480 V NCC Diesel Aux. Board
Pressurizer Heater-.Panels

1-BD-212-A1-A
1-BD-212-A2-A
1-BD-212-B1-B
1-BD-212-B2-B
1-NCC-213-Al-A
1-MCC-213-A2-A
1-MCC-213-Bl-B
1-MCC-213-B2-B
1-NCC-214-A1-A
1-MCC-214-A2-A
1-MCC-214-B1-B
1-MCC-214-B2-B
1-MCC-215-A1-A
1-MCC-215-A2-A
1-MCC-215-B1-B
1-MCC-215-B2-B
1-NCC-232-A-A
1-MCC-232-B-B
O-BD-215-C-S
0-MCC-215-C1-S
0-MCC-215-C2-S
1-DPL-68-341-A-A
1-DPL-68-341 F
1-DPL-68-341 D-B
1-DPL-68-341 H

2-BD-212-A1-A
2-BD-212-A2-A
2-BD-212-B1-B
2-BD-212-B2-B
2-NCC-213-A1-A
2-NCC-213-A2-A
2-NCC-213-B1-B
2-MCC-213-B2-B
2-NCC-214-A1-A
2-MCC-214-A2-A
2-MCC-214-Bl-B
2-MCC-214-B2-B
2-MCC-215-A1-A
2-MCC-215-A2-A
2-NCC-215-B1-B
2-KCC-215-B2-B
2-NCC-232-A-A
2-MCC-232-B-B

2-DPL-68-341-A-A
2-DPL-68-341 F
2-DPL-68-341 D-B
2-DPL-68-341 H

The load protection review includes all circuits having defined loads.
Protection of feeds to non-safety related receptacle circuits, ice
condensing unit circuits and some other multiple load circuits fed from
MCCs do not have defined loads. Since protection of the non-IE cables is
the primary concern for those feeds, the review of these circuits is
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included as part of the non-lE associated circuits calculistion,
Calculation WBN EEB-NS-TI15-0011, 0480 V Non Class 1E Power Cables
Associated Circuits.' Similarly, MCC feeds from the switchgear buses have

not been reviewed for .'rtective settings. These are based on MCC loading

and are not within the scope of this calculation.

The scope of this calculation for protection and coordination is only to

determine acceptability. For the protection study; however, replacement

settings and thermal overload heater sizes for 480 Vac loads, which meet

the criteria developed, are Included as Attachment I to this calculation.

2.0 Assumptions:

2.1 Package cuntrol units, such as air conditioring systems, where a
load switching control panel exists remote from the Motor Control
Center (MCC) is assumed to provide protection for each individual
load which is being fed from that control unit. Review of this
protection is outside the scope of the calculation. This review
considers only the rating of the feed to that package unit
(typically a thermal magnetic breaker), provided adequate walkdown
data is available to review this protection.

2.2 Walkdown data which shows a starter but does not indicate which
catalog number thermal overload heater has been installed is assumed
to not have a heater presently installed. In this case, the
calculation indicates that a heater should be installed (where
required) along with an appropriate catalog number.

2.3 Valve motor operators draw locked rotor current for less than 4 1/2

seconds during one stroke (open or closed)

2.4 ovst.Lukt Aeabn ~. 0 ,PrL sQ*. t n L b %Nr~ toa K%4 IkONENT T1E AP~AkKWM
ov: 4a 0c. ku ¶nK srwgm*i wb fmwUmt. LowrTu. 11 1-% SAjfv qJ

2.5 The thermal overload relay knobs are all set on the 100% mark.

2.6 All motors at Watts Bar have standard efficiencies.

2.7 In the event of a fault at the 480-V switchgear or 480 V MCCs, the
motor contribution is assumed to equal 17% of the total available
fault current. The remaining 83% of the total available fault
current is assumed to be system contribution.

2.8 In most cases, the vendor certified curves are not available for

Watts Bar Nuclear Plant. In order to be consistent with the TVA
calculation practices, the tripping characteristics of the
protection devices, with the following exceptions, have been taken
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from Medium and Low Voltage Penetration Calculation
EEB-MS-TI08-0015, and Appendix R Calculation DS 0684E2, Rev. 1
(Ref. 3.4).

Thp Following venemr. published curves which are not part of the
above mentioned calculation have been used in this calculation:

ITE Gould Curve T!-9002, Rev. 1 for SS4
GE E150 Line (TED 1364T 150) Curve GES-61218
GE J600 Line GES-6104C for TJK Breaker
GE IFC53 Relay Curve GES-7015A
W CO-8 Relay Curve 418265
dould Shawmut CP Cable Protector Curve 1698E
ITE Breaker Curve for ITE-EF3 Breakers
ITE Breaker Curve for ITE-FJ3 Breakers
Gould Shawmut TRS15R, TRS30R Fuse Curves
GE IAC51 Relay Curve GES-7001B
W DSL-416 Limiter Curve 639431
W DS-Breaker Curve 1

The tripping characteristic of these devices are assumed to be
applicable for Watts Bar. This "- en un- r.ficd ...umpti4n

2.9 It is assumed that the interrupting rating of 6.9-kV shutdown boards
is 500 NVA.

2.10 Vendor information supplied to Sargent & Lundy necessary to size
General Electric thermal overload heaters, for MOVs, cannot
unquestionably be tied back to the model number of the starter that
is installed at Watts Bar in 0-MCC-215-C1-S. It is assumed, that it
is the correct documentation. The documentation is part of
Attachment 5. 4T49 4 an -. :crifi.d a-,. mpt,. n.

clC..v•'T SA... IIP I""N". b%1:V"M FeIa "rl. RANGE S1awN 114

3.0 Sources of Design Input Information (References)
-rros 4.,,,W,/,, •C_. 1-29-9o3.1 WBN Calculation No. WBN EEB-MS-.10-O001, RO TVA Auxiliary PowerSystem" (TELAS 1.0)

3.2 Walkdown data (WBEP-WP-37)

3.3 Drawing (ITE) L-27903-M (B26 870601 77)

3.4 Drawing (ITE) L-27904-M (826 870601 776)

3.5 Sheet D8 of D26 from Calculation DSO684E2 "ITE Class G30 Heater
Selection Tables.8

3.6 QIR MNN WBN 89006, RO Subject: "Motor Operated Valves - Stroke
Times"
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3.7 45W724-1 R15

3.8 45W724-2 R15

3.9 4um-3"Rh -'...J-.7" "SpeeF.a e ,/0 3  ,98 2 J IM1•

3.10 45W724-4 R15

3.11 45W760-68-3 R11

3.12 45W760-68-4 R8

3.13 45W749-1 R23

3.14 45W749-2 RZZ

3.15 45W749-3 R22

3.16 45W749-4 R23

3.17 49024-M V,-Lo-733 -5 3 RS

3.18 4W2f v,-rw5 -7.33-4 R5"

3.19 45W751-1 R23

3.20 45W751-2 R17

3.21 45W751-3 R18

3.22 45W751-4 R21

3.23 45W751-5 R20

3.24 45W751-6 R15

3.25 45W751-7 R25

3.26 451W751-8 R15

3.27 451W751-9 R20

3.28 45W751-10 R22

3.29 451W751-11 R17

3.30 45W1751-12 R12

3.31 45W756-1 R22
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3.32 45W756-2 R30

3.33 45W756-3 R22

3.34 45W756-4 R11

3.35 45W756-5 R21

3.36 45W756-6 R31

3.37 45W756-7 R17

3.38 45W756-8 R12

3.39 45"W732-1 R20

3.40 45W732-2 R19

3.41 45W1732-3 R15

3.42 45W732-4 R14

3.43 45W755-1 R13

3.44 45W755-2 R16

3.45 45W755-3 R14

3.46 45W,755-4 R13

3.47 LSWZ24-1--RM '/5"W733 - RS

3.48 4•6W*,42-R15W 9733 - C R?/

3.49 46W74 3 R16 'AS W733--7 )?2_

3.50 jaZ44- 4Y5w-7 -'-3 R I&

3.51 15E500-2 R3

3.52 General Electric Co. "Motor Operated Valve Thermal Overload Relay
Characteristic Analysis" (B22 890802 202)

3.53 Gould - ITE "Time Current Curves, Circuit Breaker "E" Frame."

3.54 Gould-" I-rE "Specd Fax" Catalog. 482 R IS'

3.55 GE Controls Catalog. "CEP-,26OF" /9)4.

I
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3.56 Procedure Method PM86-18 R2 (EE), Motor 
Overload Heater Selection

(B43 89 1201 903)

3.57 Gould Shawmut mAdvisor," 1988

3.58 Buss *Full Line Condensed Catalog 
FLCO, January 1985

3.59 WBN Calculation No. WBN-EEB-4S-TI08-O015, 
RO: Watts Bar NP

Containment Penetration Protection Study, 
¢oltage Level V4, V5,

Appendix A.

3.60 For additional references, see Section 3 of 
Attachments Z and 3.

3.1.1 IFFE-W&-'4PM,; %4. 1 W~w QWL W P-in J
flit. manme kcriftmu &L~VE& VOL. PAS -100 011. 1 , JkMIALY M.V c

4.0 Design Input Data

The design input data is tabulated in Attachment 
1 for each switchgear and

Motor Control Center (MCC).

The load data was obtained from Reference 3.1. 
Missing data was added

from Reference 3.2 and 3.59. This includes horsepower or kVA rating, full

load current, motor service factor, and locked 
rotor current.

All protective information (circuit breaker type 
and setting, heater size,

and starter size were obtained from Reference 
3.2 and 3.59.

Valve stroke times used for valve thermal overload 
sizing, were obtained

from Reference 3.6.

Key Diagram Drawings (Reference 3.7 
through 3.50) were used only as

information in determining the types of loads 
being served.

5.0 Documentation of Input/Assumptions:

5.1 Walkdown data was not completed for package units 
such as air

conditioning systmst- , 
t-ro ....•ti-. A- i e'g -i.u. .u to

47-, -1 Avk*.. Sit "0own in

5.2 sssutof 2s inconsequential. Where a heater is not shown in

the walkdown data, one is being recoinended. 
If that heater already

exists in the field, no action is required.

5.3 Assumption 2.3 is KsEwKSI4 1 %kP b 014 "e Mtlffim Lokb Wt-•S

5.4 1K L ssu-s= it oA TUI Witr t11 bs- C-EEL-rt- I 4. EXACT rVLkTM

to5 -A. LzurL. ov Pgaritiv-1 No V9JcTrs* \jrf.%viCAT'ww` %&u IL-pj"•IQ

5.5 "Ovon 2 i nerified. This. s itting should b: .-cifep
juring * 16tlhif ofXQn~T!. etr.L
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5.6 -Assumtion a.6 4s --n'irifed~ No indic.ation was MWn that an" high
-eFFcien oore!itint- od i tI.f h p GA t-%6gA..
eel ~eu.4W.. I4 er 4.gi~?4 &.L~ VL4

5.7 Assumption 2.7 Is based on Ti ska%, cA.c-jrwjo mIm m-FE_-•s ,•

5.8 As..umpt••n 2 1 : an .. n... if.ed a-e.mpti•n. The -'nv"--f-i "'-'--rI
date (T C zhractcri-tic curvcz of bpeaca.t, fuses, ete.,) should be

4 v- CA m n 'Of ... . . ...

S.Q Ass'nption 2.9 - The only interrupting size available for 6.9-kV
switchgears is 500 MVA. This assumption does not require
verification.

5.10 ............ .4  a -erfid a....pt """ 4o AAmJ, x n+

6.0 Computation Analyses:

6.1 Methodology

After tabulation of input data (as discussed in Section 4) each
switchgear and motor control circuit was evaluated against the
protection criteria that was developed as part of this calculation,
Attachment 2. Each circuit was identified by a Y or N (Yes or No)
for acceptability of its heater size and breaker size and
settings. In instances where an ONO was entered on the MCC
tabulation, a heater size, breaker size and/or setting which meets
the acceptance criteria is shown in the "Remarks" column or the.
reason for non-compliance is stated. For the switchgear settings or
trip device size an "NO was entered on the tabulation and a setting
or trip device size which meets the acceptance criteria was listed
under the existing setting or size and is circled.

Magnetic trip only breakers were reviewed for both their
instantaneous trip setting as well as their continuous current
rating.

The methodology described above is for the load protection portion

of the calculation.

Methodology used in the coordination study is discussed in Attachment 3.
Selective coordination needs to also exist for a postulated Non-lE
overload equal to rating of the largest Breaker supplying a Non-lE load.
This requirement was not addressed, due to the existing lack of coordination,
but needs to be included in establishiing the revised settings.
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6.2 Engineering Judgments

Each circuit was evaluated against the LrIteria provided inAttachment 2. Du, Ing the application of this criteria, the
following engineering Judgments were made:

6.2.1 During the review of instantaneous trip settings for motors,
some cases were encountered where a breaker setting position
was not available within the range of 125% to 235% of locked
rotor current as specified in the criteria. Where this
occurred, a setting was chosen above the range given in
Attachment 2, rather than below it.

Justification: A setting below 185% locked rotor current Is
not considered to be adequate margin for a motor during
starting. A setting slightly above the 235% criteria Is
preferable to assure that the motor will start. This
violation of the upper limit will not reduce the protection
of the motor significantly. It is preferable that a safety
related motor be assured of starting over the minor
reduction in protection that is provided when the upper
range is exceeded by going to the next higher available
higher setting.

6.2.2 Truncation of digits to the right of the decimal point was
done, after multiplying by the appropriate factor, when
checking if a rating is within the range specified in the
sizing criteria (Attachment 2). Example: If the setting of
a magnetic only breaker divided by the locked rotor current
of a motor resulted in a value of 235.6% (the acceptable
range is 185% to 235 %) the .6 was truncated and the setting
was identified as acceptable. In the same example, a value
of 236% was not found to be acceptable.

Justification: The accuracy of the digit In the fourth
position is questionable and does not justify a breaker
replacement. Most-data used only has two or three
significant digits.

6.2.3 The installation of thermal overload heaters in starters
controlling heater loads was found to be inconsistent, but
judgment indicates that this is acceptable.

Justification: Heater circuits are protected by a thermal
magnetic breaker at the MCC. A second thermal trip device
(thermal overload relay), while not required, is not a
degradation of the circuit and therefore is acceptable.

6.2.4 There are instances where all the Mov •%tm Ovestz
(i.e., FULL Lb |



*'tVWBN EEB-MS-TI08-008 RO
Project No. 8573-27

Page /5 of 5W

PreperedD L I-V .. Datehca _4-_

current, locked rotor current, and stroke time). 1M

C)• , C•,4"O U& MiTr, MMMTU.s AR& SIzfM INI A•C•tbk4C.1 E
'F4VT WE VOUPfeIWC OtbiB. W Vfkfk~&4

a. The heater tripping time Is at least twice the valve
stroke time at 141% FLC.

b. The heater tripping time
locked rotor current.

is less than 15 seconds at

c. The heater tripping time is less than eight minutes at
141% FLC.

o Criterion (1) has always been met.

o Criterion (2) and (3) cannot be satisfied in several
instances.

Justification: It Is necessary that these valves operate
when required. The need to operate takes precedence over
the small reduction in protection resulting from exceeding
these criteria.

6.3 MOV Thermal Overload Heater Sizing

Using the ITE heater characteristics curves (Reference 3.3 and 3.4),
the criteria defined by Attachment 2 and the stroke times identified
by Reference 3.6, a table was prepared for the different
combinations of stroke times, FLC, and LRC that exist for Watts Bar
MOVs. This table is included in Attachment 5 to this calculation.
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This table of values was then used each time an NOV occurred on the
motor control circuit review sheets (Attachment 1). The heater
catalog number was calculated using the curves and criteria. See
Section 7.0 for the curve that was useu in this sizing
caWculation. Use of the table assures consistent application of a
heater size to certain NOV characteristics.

Nb1.L*&vrL& TA% %b44TM.1Ltr 1VWAMA.. tVQtL~bZ"W bms~h. Hs MG
Vi~T X.iA OW IM av1Z'4(. c Aiut . I IS 1t&W111t 'IW(1A AJJ

tw*AE si'J &.nJ(.2-.4 X" %%wm, iAmAvwc

The curves included in Section 7.0 represent the numbers used in the
MOV hecLer 5izliii, where the number alo.a tht. left hand sbie of the
curve represents a percentage of the minimum heater current from the
ITE Heater sizing chart in Section 10.0 of Attachment 2. To meet
the criterion that the thermal overload (TOL) relay must trip within
eight minutes at 141% of full load current, it can be seen from the
curve that the eight minute line intersects the maximum side of the
trip tolerance at a point adjacent to 170% of the minimum heater
current value from the heater sizing chart.

To meet the criterion that the TOL relay must not trip for one duty
cycle (2 times stroke time) of the valve at 141% of full load
current, a vertical line is drawn at a location dependent on thE
particular valve's stroke time. On the curve in Section 7.0, a
sample is shown for a valve with a 30 second stroke time. This line
intersects the minimum side of the trip tolerance at a point
adjacent to 250% of the minimum heater current value from the heater
sizing chart.

To meet the criterion that the TOL relay must trip within 15 seconds
at locked rotor current of the valve, a vertical line is drawn at
the 15 second time on the curve. It intersects the maximum side of
the trip tolerance at a point adjacent to 830% of the minimum heater
current value from the heater sizing chart.

These three criteria are summarized as follows for a valve with a 30
second stroke time using a Size 1 starter:

1.7 < 1.41 (FLC) < 2.5
Min. Heater Current from Table

8.3 < LRC
Min. Heater Current from Table

The percentages corresponding to the above formulas are indicated on
Attachment 5 for the different valve parameters and TOL heaters
selected.

The methodology used is identical for other sizes at starters,
different stroke times, and for the General Electric TOL heaters
which are installed in 0-MCC-215-CI-S and 0-MCC-215-C2-S.
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6.4 Fuse Protection for Diesel Aux Boards

The two Diesel Aux. Boards, O-1CC-215-C1-S and O-MCC-215-C2-S,
require a slightly different review since protection is provided by
fuses rather than molded case circuit breakers. The protection
criteria that is presented in Attachment 2 to this calculation, was
applied to the fuse protection review as closely as applicable for
fuses.

For resistive loads the fuses were reviewed using the criteria that
the cofit.nuos rating of the fuse must be 140 - 200% of full load
current. For motor loads, a time-current fuse characteristic curve
was used to review fuse melting time at locked rotor current, and
also at 185% locked rotor current. To provide protection by a
magnetic only trip circuit breaker the following times were used to
evaluate the fuse short circuit protection:

15 sec. < tripping time 1 LRC < 60 sec.

0.1 sec. < tripping time 0 185% LRC

Thermal overload heater sizes were reviewed using the same criteria
as has been used in all other MCCs.
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8.0 Summary of Results:

The criteria developed and included as Attachg3nt 2 to this calculation
has been used to review a•ll circuits from Class lE, 480 V switchgear and
MCCs for load protection. The criteria has been strictly followed during
this review.

The results are given on the tabulation sheets which have been prepared
for each switchgear lineup and MCC (Attachment 1). Pressurizer heater
panels are discussed in 6.2.5.

Where settings or sizes fell outside of the criteria, recommendations have
been made for a setting change, breaker replacement, or TOL heater
replacement that will fall within the criteria. These suggested settings
may need to be adjusted to obtain the desired coordination.

A review of the Watts Bar coordination at the 480 V level was prepared as
Attachment 3 to this calculation. Coordination problems are addressed in
this attachment.. A summary of the results of the minimu, cable sizing review, Attachment 4,
is contained in Section VIII of that attachment. This summary is made up
of a table that lists approximate minimum cable length required to limit
the c6nducter temperature to within its short circuit rating.
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9.0 Conclusions:

Protective devices for 480 V loads were reviewed to determine If adequate
protection was provided for the correspondir' loads. A significant number
of load protective devices require adjustment; coordination of upstream
devices based on existing settings was also reviewed. Coordination of
upstream protective devices does not always exist.

Selective coordination of all protective devices is desirable. For non-lE
loads supplied from a IE bus selective coordination is necessary to insure
that a fault on a non-lE load does not disable 1E loads supplied from the
same bus. Also, upstream protective devices need to allow continuous
operation at full load on the bus coincident with an overload equal the
breaker/fuse rating of the largest breaker/fuse supplying a non-lE load to
.nSt•Sr that uverload or a non-lE load does not disable 1E loads supplied
from the same bus. Similarly, for non-Appendix R loads supplied from LE
buses, coordination of upstream protective devices is necessary to insure
that a fire does not disable both trains of shutdown equipment.

Based on the above, all 480 V switchgear protective device settings need
to be revised and the criteria for load protection and selective
coordination need to be applied in establishing the new settings.

The cable sizes used at the Watts Bar Station were found to be acceptable
in terms of short circuit withstand capability. This is demonstrated by
the kw value of cable Impedance (and hence cable length) required to limit
the cable conductor temperatures, during the instantaneous clearing of
short circuits, to below the maximum allowable cable insulation
temperature.

NBI/NSP/T 08-0008
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Breaker Settings
Type Long Long

Serv. HP LRA W Delay Delay
ub. Service Fact. KW FLA Code 5S Inst. Y/N Pickup Y/N Time Y/N Remarks

B Fdr. Fm. xfmr.
1AI-A

2700 A 632
See
remark

51N
Relay

51N
Relay

SiN
Rel ay

No rating for cont.
current is given in
wlkdn data.

D Future

B Future

0 Future

C Spare

D Future

B Alt. Fdr. Fm.
Xfmr. 1A-A

2700 A 632
See
remark

51N
Relay

51N
Relay

51N
Relay

No rating for cont.
current is given in
wlkdn data.

D Future

A Alt. Fdr.
250 V Btry.
Chgr. No. 1

B Nor. Fdr. Rx.
Mov. Bd. AI1-A
& Alt. Fdr. Rx
Mov. Bd. 1A2-A

82.61 150

600
600

206
300A

W
206400A)

- N .65 N 20 V

riTE: Existing values are uncircled - Proposed values are circled

1-16 - Y6

(:ý. 2 D5



WBN EEB-M
480 Vac 1
Prepared

h8-o008 RO 4 ttc-cA4 -efd
n /rotectton

480 V SHUTIX]
1-BD-212

Cub. Service
Serv. HP
Fact. KW FLA

Breaker
Type

LRA W
Code uS

7i 12.

Page 23 of

.; -jI- 04 -•- : -" o

Inst. Y/N Pickup
Delay

(/N Time Y/N ,4 Remarks ..

8C Spare

80 Dsl. Aux.
MAl (Nor)

1A2, (Alt)

9A Future

Bd.
&
-A

9B Not. Fdr. I
Vt Bd 1A-A

600

600

w
206
300A

206

N 1.18

N .9

9D Spare

1OAA Nor Fdr. 125 V
Vital Bat
Chgr 1

1OAB Nor Fdr.
120 VAC Vital
Inv. 1-I

25.6
kw

34.92
kVA

see CkJolite 1014C )P.. 7e 1i

NOTE: Existing values are uncircled - Proposed values are circled

Checked _.. Date,'.o";,'. /;'..' .,•- a - U. . -•

WN BOARDS
2-AI-A (g•g evJ,.

Setti n, in
I nvv, Innn

N 20

N 20

¼



WBN 0 'BQ 8-0008 RO ý4 p.-4c 1r,,#I
480 Vac 1 rdtnation/PFp ctj n.
Prepared 5L * 0 /a:• ",,L( ate - r/

Annf v Iuirr

Page ZLI of

Checked • jfZ/Date ,-,z-*p.r. F.. d4p /r • ,t

rlAUU AflA~fnc

1-BO-212-Al-A
~iff/Yi~

(?rap.hA 4 /

(;

Breaker Settings
Type Lorg Long

Serv. HP LRA W Delay Delay
Cub. Service Fact. KW FLA Code US Inst. Y/N Pickup Y/N Time Y/N Remarks 5

2C 1"MTR-30-103
FAN

3B 1-MTR-70-46-A
PUMP"

7A 0-MTR-78-35-S
PUMP

7B 1-MTR-30-
83/1-A FAN

7C 1-MTR-30-74-A
FAN

7D 1-MTR-30-
83/2-A FAN

9C 0-MTR-31-308-A 1.15
PUMP

10C 1-MTR-30-38-A
FAN

Nor Fdr.
120 Vac Vital
Vital Inv. 2-I

1.15 100
HP

1.15

1.15

350
HP

100
HP

120

389

115

1.15 75
HP

1.15

1.15 75 97

56.5

100
Hp

1.0

622
F

416
300A

2084 416
F 600A

646.7 206
G 200A

413
D

307
G

413
0

206
150A

206
100A

206
150A

<9
10

12

10

378.28 206

869
J

34.92 42
kVA

206
200A

206
400A

Y 0.5

N 0.75N k. IV

N 0.75

N 0.83

Y 0.6

10 Y 0.75

ýInTF! Fvyieti w viliPps fra ,-r'irclerf - Pronosed values are circled

4

N"4
N 20

N 12

N 12

Y 12

N 20

771'•

Y 0.6



WBN EEB-MSI -0008 RO )-4 1
480 Vac 1E dination/ýr tection,
Prepared -P-5 -lAm L 4 D70 ZI-15 -- o-

D'54--c

Page _e_.i

zedZ //fZ-I

480 V SHUTDOWN BOARDS
1-BD-212-Al-A

lDate ,

Breaker Se tings
Type Long Long

Serv. HP LRA W DelAy Delay
Cub. Service Fact. KW FLA Code 6S Inst. YIN Pickup Y/N Time Y/N Remarks

lOAD Inst. Pwr Dist
Pnl. 1A

10B Nor Fdr. C&A
Bldg. vt Bd.
1A1-A

10D Alt Fdr. C&D
Bldg vt Bd.
1A2-A

104.17 See Crcd,. /04c) V

206
600A

206
600A

12B Spare

12D Bustle DSL 416
See
remark

1.0

0.6

No rating for
cont,. curre nt i s
given in wlkdn Pita

IrnITF" Fyi-tinn ,alties ar incircled - Pronospd values are circled

oi fi!i!...

-2
1. 0* t.0 ̂ a /

A



4,
JBN EEB-MSI
180 Vac 1El
Irepared

Page 2
inatii

,L. T*- 1 9;41.PS,44 .t,0 1 -I -
480 V SHUTDOWN BOARDS

1-BD-212-A2-A

Opp01
tieve V,

Breaker Settings
Type Long Long

Serv. HP LRA W Delay Delay
:ub. Service Fact. KW FLA Code uS Inst. Y/N Pickup Y/N Time Y/1 jemarks

)C O-MTR-31-
80-2-A
COMPR

iB 0-MTR-70-51-S
PUMP

ID O-MTR-32-25
COMPR

ID 1-MTR-26-1-A
PUMP,

'A 1-MTR-30-
88/1A FAN

'B 1-MTR-30-159
FAN

'D 1-MTR-30-77-A
FAN

ýA 1-MTR-30-
88/2 A FAN

)D O-MTR-31-45-A
FAN

1.15 250
HP

1.15 350
HP

1.15 125
HP

1.0 200
HP

230

1825
A/G

416
600A

2084 416
F 600A

770 416E Q

1400 416
F 690

413
0

1.15 75
HP

1.15 125
HP

6

10

206
150A

986.83 206
G 300A

1.15 307
G

1.15 75
HP

1.15

9

206
100A

415.7 206
D 150A

592.1 206
G 150A

N b

N 0.83

N 0.83

N15

N 0.65

N 200

N 8

N 12

N 4 Y

N 12

N 12

N 12

N 12

N 14

'riTE: Existinn vwtues are ,Jncircled - Proposed values are circled

[



WBN EEB-I
480 Vac
Prepared

108-0008 RO At-&d.C,,,,e-J /
i rd nation/I ro t .cti ate

480 V SHUTDOWN1-BD-212-A2

Cub. Service
Serv. HP
Fact. KW FLA

Breaker
Type

LRA W
Code US

Settings
Long
Delay

Inst. Y/N Pictup

Long
Delay

Y/N Time

1B Fdr From Xfmr
1A2-A

1D Future

2B Spare

2D Future

3C Spare

4B Fdrjfrom Xfmr
1A-A

632
See
Remark

No rating for I
cont. current is
given in wlkdn data

Nod rating for
cont. current is
given in wlkdn data

632
See
Remark

NOTE: Existina values are uncircled - Proposed values are circled

Page 27of I

:ke gv I ata. -f2 -
,A.M'• .. •-4. // v'. . r c€I. r-

BOARDS 
2.-& 4.

-2~ fe)

Y/N Remarks



,iUP LL0-M3-IiUb-UUUb KU) t-tc"-c'"'
480 Vac 1E dn n/Pnotectlon
Prepared LV Date

rdge Tu or

17 &,fo 7-11- 0

480 V SHUTDOWN BOARDS
1-BD-212-A2-A

k,. 4( .f i.

Breaker Settings
Type Lor Long

Serv. HP LRA W Delay Delay
Cub. Service Fact. KW FLA Code DS Inst. Y/N PDclup Y/N Time Y!N Remarks

IOA Alt Fdr Rx Vt
Bd 1A-A

600 206
600A

0.58

lOB Spare

10C Spare

IOD Future

12B Spare

120 Bus Tie Fdr DSL
416
See Remark

No rating for
cont. current in
wlkdn data

7C Spare

8B Rx Mov Bd 1A2
(NOR) & 1A1
(Alt) - A

8C DSL Aux Bd
1A2-A, 1A1-A
(Alt)

206
300A

206
300A

3D Spare

IOTE: Existing values are uncircled - Proposed values are circled

0. 8?

i <ate/-ez -o *" vh
(ps~aoIp-1 Ce.J



dAN EEB-MS-Ti8-00)8 RO > A ,,,w,,,,-i
480 Vac 1E dlnaton/P ot tZ
Prepared 7i----r.Dat

4 Y- A

480 V SHUTDOWN B8
1-BD-212-A2-A

Page ZL. of 5&/

ed W4'- . . Date

LARDS C " wii-Ji

Breaker Settings
Type Long Long

Serv. HP LRA W Delay Delay
Cub. Service Fact. KW FLA Code 5S Inst. Y/N Piciup Y/N Time Y/N Remarks

25.6
kW

9AA Alt Fdr 125 V
Vital Bat
Chgr 2

9AB Alt Fdr
120 Vac Vital
Inv. M-II

9AC Alt Fdr
120 Vac Vital
Inv. 2-11

9AD Alt Fdr Inst
Pwr Dist Pnl
1B

9B Alt Fdr C&A
Bldg Vt Bd
1A1-A

9C Alt Fdr C&A
Bldg Vt Bd
1A2-A

34.92
kVA

34.92
kVA

50
kVA

53

42

42

104.17

104.17

600

206
400A

6.1 N 0.77 N 20
(S)

1.0206
600A

206
400A

NOTE: Existing values are uncircled - Proposed values are circled



IN EEB-MS-T
10 Vac 1E
epared

I n-0008 RO t cI A on
M~n-ton/Protecti on

/- ,e .9o

Page 30 of

Date

480 V SHUTDOWN BOARDS
1-BD-212-B1-B

Breaker Settings
Type Long Long

Serv. HP LRA W Delay Delayb. Service Fact. KW FLA Code US Inst. Y/N Pickup Y/N Time Y/N Remarks

Future

Future

Future

Alt Fdr from
Xfmr 1B-B

632
See
Remark

Bkr-cont. current
rating not given
wlkdn

Spare

MA Alt Fdr 125 V
Vital Bat.
Chgr 1

%B 1-INV-235-1-D
(Inv 1-I) Alt
Fdr

\C AH Fdr 120 Vac
Vital Inv. 2-I

\D AH Fdr Inst.
Pwr. Dist. Pnl.
1A

25.6
KW

34.92
kVA

34.92
kVA

50
kVA

53

42

42

104.17

206
400

Y 0.75 N 20

rE: Existing values are uncircled - Proposed values are circled

b"m

,3-1,4ý40

( 6!% -A % eAftj)



ýi:N EEB-MS-TI
30 Vac 1Ec
repared

-0008 RO, A6•t 1
kinatlon/Protection --li

I -to 0o

m

Page 3 1 of 22

C1, e. cII.QahdA

Breaker Settings
Type Long Long

Serv. HP LRA W Delaj Delay
ib. Service Fact. KW FLA Code uS Inst. Y/N Pickup Y/N Time Y/N Remarks

1.15

1-MTR-30-102
FAN

1-MTR-62-101
PUMP

1-MTR-70-38-B
PUMP

0-MTR-32-26
COMPR

0-MTR-31-31B-B 1.15
FAN

1-MTR-30-
92/1-B FAN

1-MTR-30-75-B
FAN

D 1-MTR-30-
92/2-B FAN

Nov Fdr From
Xfmr 1B1-B

1.15 100 120

1.15 200 .221

350 389

624
F

4063QQ,
1578.9 406
G 400A

2084 406
F 600A

1.15 125 162

50 62.5

1.15 75 97

1.15 40 54

1.15 75 97

360
G

413
0

307
G

413
D

406

206
100A

206
150A

10

1.8

N O.Z
N 0.83

10.8 N 0.9

12

206
1OOA

206
150A

N 0
N 0.71

N ~ipt

N 7.5

N 20(V

N 8

N 12

N 12

N 12

632
See
Remark

Bkr cont. current
rating not given
wlkdn

TE: Existing values are uncircled - Proposed values are circled

ll ed Date.

480 V SHUTDOWN BOARD /f-

1-BD-212-81-B



jN tLU-MS-II08-0008 RO •At&.- 4 me 4-1
30 Vac lE A ination/orotection
^epared

Page -2 off

/ -/V. P4
480 V SHUTDOWN BOARDS/'"- /

1-BD-212-BI-B

Breaker Settings
Type Long Long

Serv. HP LRA W Delay Delayib. Service Fact. KW FLA Code uS Inst. Y/N Pickup Y/N Time Y/N Remarks

IB 1-MCC-214-B1-B
Nor Fdr.

206
See
remark

1.0 Wldn. data has rated
con. crnt. stamped
400 with a 6 stamped
over the 4.

'C Spare

B Spare

D Bus Tie Fdr
Not in wlkdn data.

Spare

Spare

1-MCC- 213-B1-B
Norm. Fdr. 4
1B2-B Alt.

Spare

1-MCC-215-81-B
Norm Fdr 4
1B2-B Alt

206
300A

206
300A

0.83

1.17

TE: Existing values are uncircled - Proposed values are circled

Datei



BN EEB-MS-T
80 Vac IE_1
repared

•-0008 RO qt--c4-.,eJ-/
ination/Protection

Rif.

Page 33 Od A

/ o- q
480 V SHUTDOWN BOARDS

1-BD-212-B1-B

uatf,

01wa%%c.4,2 * a
(P 1 .tbqutS)

Breaker Settings
Type Long Long

Serv. HP LRA W Dub. Service Fact. KW FLA Code US Inst. Y/N Pickup Y/N TDme Y/N Remarks

Alt. Fdr.
1-MCC-214-B2-B

206
,,10OA

3 Norm. Fdr.
1-MCC-232-B-B

Future

Spare

206
400A

0.55

0.85

TE: Existing values are uncircled - Proposed values are circled

i *14

m
b - A

m



WBN EEB-!
480 Vac I
Prepared

J08-0008 RO bAc-,,4'
dtdinat ton/Protectton

PF9 .5pk.,Dt

Page _•jf-'1A A

i-Jo-go

480 V SHUTDOWN BOARDS
1-B0-212-B2-8

Breaker Settings
Type Long LongServ. HP LRA W Doel ay DelayCub. Service Fact. KW FLA Code US Inst. Y/N Pickup Y/N Time Y/N Remarks

2B O-MTR4-31-96/
2-B COMPR

38 1-CRN-271-R1

1.15 250

1.0
1.0
1.0
1.0

5
5
5
5
3
15
kVA

275

7.2
7.2
7.2
7.2

1825
A/G

Nob£ik~~"

50 169
DC

50 169
DC

3C 0-MTR-31-49/2
-B COMPR

40 1-MTR-26-4-B
PUMP

7A 1-MTR-30-162
FAN

7B 1-MTR-30-80/1
-B FAN

240 247

1.0 200 230

1.0 125 147

1.15 75 97

1209 416
400A

1400 416
600A

854
G

413
D

N 0,88

N 0.65206
300A

206
150A

N 12

No wlkdn data
Calc f DS06811E2
Pg. B 112

N X

N 12

NOTE: Existing values are uncircled - Proposed values are circled

51f . k

416
600A

416
300A

N 20

1.0

it.

N 0.57
(0)



1I08-0008 RO, A-.,..,e..# I
oord Ination/Protecti on

k .5,RKA Date

480 V SHUTDOWN BOAR!
1-BD-212-B2-B

WBN EEBj
430 Vac
Prepared

Breaker gettings
Type long LongServ. HP LRA W Delay DelayCub. Service Fact. KW FLA Code uS Inst. Y/N Pickup Y/N Time Y/N Resiarks

70 1-MTR-30-78-B
FAN

9A 0-MTR-78-9-B
PUMP

9C 1-MTR-30-39-B
FAN

9D 0-MTR-31-55-B
FAN

1OC 1-MTR-30-80/2
-B FAN

1B Nor. Fdr. from
1B2-B

1.15 40 54

1.15 100 115

1.0 100 115

1.15

1.15

75 92

75 97

307
G

206
1OOA

646.7 206
F 200A

828
J

206
200

592.1 206
G 1S0A

413
D

£1
(~)

206
1 50A

N 0.7

NO
N

N Z

N 12

N 12

N 24(D

N 16

N 12

632
See
remark

No rating for
cont. current is
given by wlkdn data.

/- D7te

os elrlep/•,,-/
I - IV - Cnecked

Page J_0
L-

I - IV - Or)

R-eb •'. eo.d

(Prept"41
-v



WBN EEBIIO8-0008 RO, AttuAceA,4 t
480 VaclWoordinatipn/Protection
Prepared Dae

,or_7414 In/V tc io

Page

#1LL!LLf !LL~.~ - . .3 -

480 V SHUTDOWN BOARDS
1-B-212-B2-B

/ (ate -
7 r b

C Prq•,J 5for ,

Breaker Settings
Type lTong LongServ. HP LRA W Delay DelayCub. Service Fact. KW FLA Code US Inst. Y/N Pickup Y/N Time Y/N Remarks

1D Future

2C Future

2D Future

3D Emer Fdr.
0-80-206-A

4B Fdr from xfmr.
1B-B

IOAA Norm Fdr.
O-CHGR-236-2-E

1OAB Norm Fdr.
1-INV-235-2-E

1OAC Norm Fdr.
2-INV-235-2E

LOAD Norm Fdr.
1-DWF-237-B

416
300A

1.0

632
See
remark

25.6
kw

34.92
kVA

34.92
kVA

50
kVA

53

42

42

104.17

206
10 400A

No rating for
cont. current
given In wlkdn data.

V 0.75 N 20(D>

'- ,-Y ý. ~ *-. 1 -. .. .. .. ,-

e --t
•
AA .-- • •I



WBN EEB/ IO8-O008 ROI A dti-c ,
480 Vac oo dination/Protection
Prepared 4vt

Page 0o4

480 V SHUTDOWN BOARDS
1-BO-212-B2-B Czxe vvj) (Rev:.,'

Breaker Settings
Type Long LongServ. HP LRA W welay DelayCub. Service Fact. KW FLA Code uS Inst. Y/N Pickup Y/N Time Y/N Remarks

108 Norm Fdr.
1-MCC-214-B2-B

100 AH. Fdr.

1-MCC-232-B-8

12B Spare

120 Bus Tie Fdr.

206
400A

206
600A

0.85

0.6

DSL
416
See
remark

No rating for cont.
current given in
wlkdn. data.

7C Spare

8A AH. Fdr.
O-CHGR-239-5

8B Norm Fdr.
1-MCC-213-B2-B
Alt. 1B1-B

82.88
kW

206
300A

206
300A

Y 0.75

0.85

N 20 Y

20

8C Spare

krnT . j __ _ - iri

150



108-0008 RO P t6-,red/
oordination/A!otectionI--1/ L I 7 1. M,

WBN EEBJ
480 Vac
Prepared L7, 0 9 . L i- ,

480 V SHUTDOWN BOARDS
1-BD-212-B2-B

Breaker 5ettings
Type Long LongServ. HP LRA W Delay DelayCub. Service Fact. KW FLA Code US Inst. Y/N Pickup Y/N Time Y/N Remarks

8D Norm Fdr.
1-MCC-215-B2-B
Alt. 1B1-B

9B Alt. Fdr.
1-MCC-214-B1-B

206
300A

206
600A

1.0

9.. -

- -

,,,,

, 11 - - 11 .. .1 A I ! ý , ý , , , - -

i W. g2. . A

L6 iPage _

-w4k./ Date //- X0

Ir:,.y - A ýq

C P"P-%rfjý (Rrv



WBN EEJ
480 Va•
Prepared

hTI08-0008 RO, fiti---0t ' I'co rdinationfProtection

**IF.U Acdu. --AA
0

480 V SHUTDOWN BOARDS
2-BD-212-Al-A

Page

Date I-ls-f.

cier* g.Gqkwbd,

Breaker Settings
Type Long LongServ. HP LRA W Delay DelayCub. Service Fact. KW FLA Code US Inst. Y/N Pickup Y/N Time Y/N Remarks

1B Fdr from e
Xfmr 2A1-A

In0 Future

2B Future

20 Future

3C Spare

3D Future

4B Alt Fdr from
Xfmr 2A-A

Bkr not installed

-632

4Q Future

1OAA Norm Fdr
O-CHG2-236-3-F

10AB Norm Fdr
1-INV-235-3-F

IOAC Norm Fdr
2-INV-235-3-F

25.6
kW

34.92
kVA

34.92
kVA

-206
400 A Y O.M

tc~~ag PL-

N 20

"Tc, r,,j -s- ;, %,,

- it



WBN EEB-
480 Vac4
Prepared

08-0008 RO, A
ordinatlon/Protection

X-Date 6&4.70

480 V SHUTDOWN BOARDS
2-BD-212-AlA ( RevUi&eJ)

Breaker Settings
Type Long LongServ. HP LRA W Delay DelayCub. Service Fact. KW FLA Code US Inst. Y/N Pickup Y/N Time Y/N : Remarks-

lOAD Norm Fdr gn InA 17 r
2-DXF-237-A kVA

- ~-,. a.

10B Norm Fdr
2-MCC-214-A1-A

10D Alt Fdr
C&A Bldg
Vt Bd 2A2-A

12B Spare

12D Bus Tie Fdr

-206
600 A

1.0 Y 8 Y

-206
600 A

DSL-416
rating

DSL-416
rating

7A Future

8A Alt Fdr
O-CHGR-239-2

88 Norm Fdr
2-MCC-213-A1-A

83.75
kW

150 -206
300A

-206
400 A

-206
150 A

8C Spare

N 20

0.65

0.65

NOTE: Existina values are uncircled - Proposed values are circled

Page $100

IL



WBN EEB-
480 Vac
Prepared D It088-O008 RO, . e

or natipn/Protection
Page . oaL. 0 1

:ked -

BOARDS (P. C-A C. p -ep ed

Breaker Settings
Type Long LongServ. HP LRA W De2l ay Del ayCub. Service Fact. KW FLA Code US Inst. Y/N Pickup Y/N Time Y/N M Remarks

80 Norm Fdr
2-MCC-215-A1-A
Alt 2A2-A

-206
300A

1.15

9A Future

98 Norm Fdr
2-MCC-232-A-A -206

300A
0.88

90 Spare
Bkr not installed

NOTE: Fxistinq values are uncircled - Proposed values are circled

480 V SHUTDOWN
2-80-212-Al1

,'.v



WaN EEB-MS-TI08-O008 RO At•,,•a-., I
480 Vac ordinatjon/ýrotection
Prepared&•- Date

480 V SHUTDOWN
2-BD-212-A

Page Z ofA L

BOARDS 2.

1-A

Breaker YW tttnqgs -
Type Long LongServ. HP LRA W Delay DelayCub. Service Fact. KW FLA Code US Inst. Y/N P'ckup Y/N Time Y/N Remarks

7D Control Rod
Drive Mech
Cooler Fan 2A-)
MTR 2
2-MTR-30-83/2-i

9C Electric
Board Room
AHU B-A
O-MTR-31-30D-A
FAN

1.15 75 97

1.15 50 56.5

413/0 DS-206
150 A

394.73/ DS-206
G 150 A

10C Containment
Air Return
FAN 2A-A
2-MTR-30-38-A

2C Aux Bldg
General Supply
2-MTR-30-104
FAN 2A

3B Component
Cooling System
PUMP 2A-A
2-MTR-70-59-A

1.0 100 115

1.15 100 120

1.15 350 389

869/J DS-206
200 A

630/F DS-416
300 A

10 Y .75

N 8

2084/F 0S-416 11
600 A

NOTE: Existing values are uncircled - Proposed values are circled

N 8

V6•)

N ( N&

N (

Y co ý-g >
N



WdN EEB-I
480 Vac
Prepared I08-0008 RO I--  ' !

ordination/?rotecti on

480 V SHUTDOWN BOARDS
2-BD-212-Al-A

Page ±

Breaker Settings
Type Long LongServ. HP LRA W Delay DelayCub. Service Fact. KW FLA Code uS Inst. Y/N Pickup Y/N Time Y/N Remarks

/o Control Koo
Drive Mech
Cooler Fan 2A-A
MTR-1
2-MTR-30-83/1-A

1.15 75 413/0 DS-206 12
150 A

N .83 N 12

7C Reactor Lower 1.15
Compartments
Cooler Fan 2A-A
2-MTR-30-74-A

40 47 DS-2c4 10
IO0 0(

NOTE: Existing values are uncircled - Proposed values are circled

cked

N .7

DaIte 74.#*-~

~C C].



WBN EEB-
480 Vacj
Prepared

r108-0008 RO, A ty -iv4-0Ioordinatioo/Protection Page
1~~.

480 V SHUTDOWN BOARDS
2-BD-212-A2-A

Breaker Se-tti-ngs-
Type Long LongServ. HP LRA W Delay DelajCub. Service Fact. KW FLA Code US Inst. Y/N Pickup Y/N Time Y/N M Remarks

1B Norm Fdr _,3 kq

from Xfmr
2A2-A

10 Future

2B Spare

20 Future

3B Future

3D Future

4B Alt Fdr from
Xfmr 2A-A

10A Alt Fdr
2-MCC-232-A-A

-632
100 A
wkdn

-632

-206
600 A

-206
400 A

108 Spare

10C Spare

100 Future

Bkr
not

cont. rating
shown in wkdn

N.P. has DS-416
type bkr

Bkr cont. rating
not shown in wkdn

Amptectir removed

Bkr not installed

NOTE: Existinq values are uncircied - Proposed values are circled

m



WBN EEB.
480 Vacl
Prepared

*TI08-OO RO , ~aA .i, f
~oordinat 1r/Proetn

. -480 V SHUTDOWN BOARDS
2-BD-212-A2-A

Breaker- =-ett ngs
Type Long LongServ. HP LRA W P el y Dela yCub. Service Fact. KW FLA Code US Inst. Y/N Pickup Y/N Time Y/N Remarks

128 Spare DSL-416

12D Bus Tie Fdr

8B Norm Fdr
2-MCC-213-A2-A

8C Norm Fdr
2-MCC-215-A2-A

9AA Alt Fdr
O-CHGR-236-4-G

9AB Alt Fdr
1-INV-235-4-G

9AC Alt Fdr
2-INV-235-4-G

9AD Alt Fdr
2-DXF-237B

9B Alt Fdr
2-MCC-2/4-A1-A

9C Norn Fdr
2-MCC-214-A2-A

DSL-416

-206
300A

-206
300A

25.6
kW

34.92
kVA

34.92
kVA

50
kVA

104.15

-206 6.1(P

-206
600A

-206
400A

0.84

1.17

N 20

1.0

0.88

NOTE: Existing values are uncircled - Proposed values are circled

Page ý15 c

C p,.,•&.,/..ate I1-15-)o6,

N 0-25
0:.Y>



WBN EEB.
480 Vac
Prepare( 08-0008 RO, A t--,A-*." f

nrdiatioD/Protection

480 V SHUTDOWN BOAR[
2-BO-212-A2-A

Page C C

f~iALa ate -

s J e/ ' t! re . J  a V .•. ...Zft

Breaker Settings
Type Long LongServ. HP LRA W Delay DelayCub. Service Fact. KW FLA Code US Inst. Y/N Pickup Y/N Time Y/N Remarks

2C Elect Bd Rm
Air Cond. A-A
Compressor
0-MTR-31-128/2A

3C 480 V Shtdn
Bd Rm Chiller
Pkg A-A
0-MTR-31-36/2A

1.15 250 275

240 247

1825/ DS-416
600A

1209/ OS-416
L 6 A4Oo0A

N .89

90 Spent Fuel Pit
Pump A-A
O-MTR-78-12-A

4D Station Fire
Pump 2A-A
2-MTR-26-9-A

7A CR0 Mech.
Cooler Fan
2C-A MTR-1
2-MTR-30-88/1A

100 113.82 646.7 OS-206 10
200A 0

1.0 200 230

75 97

1403.21 DS-416

N .75

N 1
N 8

7

N 12(E>

N 4 Y

413/0 DS-206 8
150A 9

NOTE: Existinq values are uncircled - Proposed values are circled

I.19- 4

N 20

12 N

N 
&



WBN EEBI.
480 Vacj
Prepared

P108-0008 RO ft•-A.."Jf4oorotna. on/jrotectionLcvk- A,-D e

Z-/Ia7.
480 V SHUTD(

2-BD-212

CheCked X. 0 te I-/#-

OWN BOARDS
I-A2-2 ep,

Breaker Se ttings
Type Long Long

Serv. HP LRA W Velay DelayCub. Service Fact. KW FLA Code uS Inst. Y/N Pickup Y/N Time Y/N Remarks

78 Aux Bldg
General
Exhaust Fan 2A
2-MTR-30-27/4

7D Reactor Lower
Compartment
Cooler Fan
2C-A
2-MTR-30-77-A

8A CRD Mech.
Cooler Fan
2C-A Motor 2
2-MTR-30-88/2A

8D 480 V Shutdn
Board Room
Air Handling
Unit B-A FAN
0-MTR-31-44-A

1.0 125 147

1.15 40 54

1.15 75 97

1.15 75 92

866/F DS-206 1
300A

307/0 DS-206

413/0 DS-206
1 50A

592.1/ 0S-206 11.1
G 150A

N .67

Nb

N .8

7C Fueli Handling
Exh. Fan A
0-MTR-30-136

1.15 100 120 624/F DS-206
200A

NOTE: Existina values are uncircled - Proposed values are circled

Page q7 o I

S.. .~.

'.4,.,' -

i

Y (
Y

Y

Y

N Y



WBN EEB-MSI
480 Vac1E
Prepared

-0008 RO •di nat n/Protection
Page "/q? of,4

480 V SHUTDOWN BOARDS
2-BO-212-B1-B

7Cv.~eZ 4 4

(Pvwpuad)

Breaker Settings
Type Long Long

Serv. HP LRA W Delay Delay
Cub. Service Fact. KW FLA Code US Inst. Y/N Pickup Y/N Time Y/N Remarks

1B Fdr. From
Xfmr 2B1-B

10 Future

2C Future

2D Future

3D Future

4B Fdr From
Xfmr 28-B

40 Spare

632

Bkr removed per
#A491941

10A Alt Fdr
O-CHGR-236-3-F

1OAB Alt Fdr
1-INV-235-3-F

IOAC Alt Fdr
2-IVN-235-3-F

25.6
kW

34.92
kVA

34.92
kVA

53

42

42

-206
400A

Y 0.7.5 N 20

"OnTF- rvi•4nn vRlip,1 are tincirclPA - ProoosPd values are circled

Cb. C. GiumALm.qLA
a~6-qo

k

I

I/ Date /-/s • ro



-0008 RO, i4"ft,--.4
S rd inat lon/Protectlor

A.

WBN EEB-F
480 Vac
Prepared

480 V SHUTDOWN BOARDS
2-BD-212-B1-B

Page c of

Reat .-

Breaker Settings
Type LonI Long V

Serv. HP LRA .W Delay Delay
Cub. Service Fact. KW FLA Code US Inst. Y/N Pickup Y/N Time Y/N Remarks

lOAD Alt Fdr
2-DXF-237-A

10B Norm Fdr
2-MCC-214-B1-B

10C Spare

12B Spare

12D Bus Tie Fdr

8A Spare

8B Norm Fdr
2-MCC-213-B1-B

8C Spare

8D Norm Fdr
2-MCC-215-B1-B

9A Alt. Fdr
2-MCC-214-B2-B

50
kVA

104.1j 206
400A

206
600A

-206
400A

1.0

Amptector not
Installed

DSL-416

DSL-416

-206
400A

-206
300A

-206
300A

-206
300A

-206
600A

0.88

Y 0.65

1.18

0.6

Date 177o/7o



BN EEB-MS-
80 Vac 1E
'repared

zn t 4obrotýet /
P oonat ~rttion

Page 50 of .5
A 'o

480 V SHUTDOWN BOA
2-BD-212-B1-B

d " 0 a6 __.,12 Date_4.A-k

RDS .
a,-a-i.

(2ev*.Z ) .ý,

Breaker Settings
Type Long Long

Serv. HP LRA W Delay Delay:ub. Service Fact. KW FLA Code US Inst. Y/N Pickup Y/N Time Y/N Remarks

IB Norm Fdr
2-MCC-232-B-B

C Future

D Spare

B Aux. Bldg.
General Supply
Fan 2B
2-MTR-30-105

B Reciprocating
Charging Pump
2-MTR-62-101

C Component
Cooling System
Pump 2B-B
2-MTR-70-33-B

B Spent Fuel
Pit Pump C-5
O-MTR-78-35-5

-206
400A

1.15 100 120

1.15 200
93/G

221
400A

1.15 350 389

1.15 100 115

-206
300A

626/F DS-416
300A

1578. DS-416

0.89

1.0

10T

2084/F DS-416 11
600A (D

646.7/ DS-206

Y 0.5

N .75

N .82

ITF! F×itinn va"plues are uncirclefp - Proposed values are circled

N 8T

N 2a

N 8

N 8

m



IN EEB-P
30 Vac
-epared

4S-T 0008 RO F+bc.".,t
1E inatloi ý/rotection

A Vfl git UII M • l fl2lfl UIl¶E'.UJ2-8D-212-BI-B

ib. Service
Serv. HP
Fact. KW FLA

Breaker
Type

LRA W
Code 5S

Settings
Long
Delay

Inst. Y/N Pickup

Long
Delay

Y/N Time
6 462I SMO

ý'r7fi Electric Bd
Rm AHU FAN
D-B

,-,OS-MTR-31-31D-B

"T, CR0 Mechanism
Cooler FAN
2B-B MTR 1

,,- MTR-30-92/1-E

'1D Reactor Lower
Compartment
Cooler FAN
28-B
2-MTR-30-75-B

1.15 50 62.5

75 54
1.15 97

1.15 40 54

DS-206

307 DS-206
413/0

8

4.5

307/D DS-206 10
100A (ý

ID CRD Mechanism 1.15
Cooler FAN
2B-B MTR2
2-MTR-30-92/2-B

75 97 413/0 DS-206
200A

TE: Existinq values are uncircled - Proposed values are circled

Page 0L o5

d -Da..,te.,T'•./ , /- J. e 'o . . •.,,.

Y/N Remarks

Y .6

N .6

N .7

N 4

N 12

4.5 N .6 N * *n -

AQA U ZU"Tnnuu a

1/10/9 0
, YWO



Page 5 of'

cked

480 V SHUTDOWN BOARI
2-BO-212-B2-B

-- Date 1/S
q. a

pr'e

Breaker SeNtTngs
Type Long Long

Serv. HP LRA W Delay Delay
Cub. Service Fact. KW FLA Code US Inst. Y/N Pickup Y/N Time Y/N Remarks

1B Fdr From
xfmr 2B2-B

-632 Xfmr rating and
bkr cont. rating
not shown in wkdn

10 Future

2C Future

3C Spare

3D Emer Fdr
O-BD-206-A

4B Fdr From
xfmr 2B-B

Bkr removed

-416
300A

2000
kVA

1 6.62%
V) Imp.

1.0

-632 Bkr cont. rating not
shown in wkdn
sheets

1OAA Norm Fdr
O-CHGR-236-A-G

1OAB Norm Fdr
1-INV-235-4-G

1OAC Norm Fdr
2-INV-235-4-G

25.6
kW

34.92
kVA

34.92
kVA

-206
400A

Y 0.75 N 20

NOTE: Existina values are uncircled - Proposed values are circled

I ° Date /-14*

SC



WBN EEB-M1
480 Vac 1E
Prepared

p8-0008 ROs 6 tta•-.ie. I.qprd natn/ ProtectionA*-% % f--% " Dat

Page 5

e f1"/7 o
f/pV.V

Checked a e

480 V SHUTDOWN BAORDS
2-80-212-B2-B

of

a jbI

Cub. Service
Serv. HP
Fact. KW FLA

Breaker
Type

LRA W
Code 5S

Settings
Long
Delay

Inst. Y/N Pickup

Long
Delay

Y/N Time

lOAD Norm Fdr
1-DXF-237-B

10B Norm Fdr
2-MCC-214-B2-B

100 Spare

12B Spare

12D Bus Tie Fdr

50
kVA

104.17

-206
400A

-206
1 SOA

DSL-
416

DSL-
416

-206
150A

-206
300A

-206
300A

8A Spare

8B Norm Fdr
2-MCC-213-B2-B

8C Spare

0.85

Amptector removed
per MR #A511633

Bkr rating not
shown in wkdn

.825

I

Y/N Remarks

.--- ---- 7ý ------------------ ?

",7f ff -Y 9
(PV.ftj)



WBN EEB-I
480 Vac
Prepared

480 V SHUTDOWN BC
2-BO-212-B2-E

D8-0008 R0t A t *,on
ýrdna on/Protecti on

Breaker Seotlnqs
Type Long Long

Serv. HP LRA W DeWay DelayCub. Service Fact. KW FLA Code US Inst. Y/N Pickup Y/N Time Y/N Remarks

80 Norm Fdr
2-MCC-215-B2-B
Alt-2B1-B

9A Alt Fdr
2-MCC-232-B-B

9B Alt Fdr
2-MCC-214-Bl-B

2B Control Room
Air Cond. B-B
0-MTR-31-129/
2-B COMPR

3B Unit 2 Reactor
Building CRANE
2-CRN-271-Rl

-206
300A

-206
600A

-206
600A

1.15 250 275

5
5
5
5
15 kVA
50
50

7.2
7.2
7.2
7.2

1.69
169

1825/
A/G

DS-416
600A

DS-416
300A

1. i5

0.6

1.0

N .5803~

Y 1

N 20

0

Y 20

(dc)

7C Fuel Handl
Exh FAN B
0-MTR-30-139

1.15 100 120 624/F DS-206
200A (P

NOTE: Existing values are uncircled - Proposed values are circled

Page 5,.o

.s / /-/z - b '.s -_

ARDS~d

bPl et!Lýoywro

N .7,L5 N 
(9



WBN EEB-1
480 Vac
Prepared

8-0008 RO Ria ",,nt
,rdia.tin/4rotection

Page 555" of.
- A

"- .- Daa',.e - zi

os <~/1/• A ,S '€,',•e•/480 V SHUTDOWN BOARI
2-BD-212-B2-B

Breaker Settinqs
Type Long Long

Serv. HP LRA W Delay Del ayCub. Service Fact. KW FLA Code uS Inst. Y/N Pickup Y/N Time YIN Remarks

4D Station Fire
PUMP 2B-B
2-MTR-26-11-B

7A Aux Bldg
General Exhaust
FAN 2B
2-MTR-30-278

7B CRD Mech
Cooler FAN
20-B MTR 1
2-MTR-30-80/
1-B

70 Reactor Lower
Compartment
Cooler FAN 2D-B
2-MTR-30-78-B

1.0 200 230

1.0 125 147

1.15 40 54

40 54

1403.
21/F

DS-416

850/6 DS-206 9
300A T

307/G DS-206

307/G DS-206
100A

N .65

N .7

NOTE: Existing values are uncircled - Proposed values are circled

cKea

N 4 Y

Y 1X)

N 12

N 1(43

•m
|

Cr. C.it -1&- 9 0
ke vA,,wd)

/Tcp.



WBN EEB-MS-T
480 Vac 1
Prepared

)8-0008 RO, Atf-f-4-*-,t
,rdinati i/Protection

Page - of

e

480 V SHUTDOWN BOARI
2-BD-212-B2-B

Breaker Settinqs
Type Long Long

Serv. HP LRA W Delay DelayCub. Service Fact. KW FLA Code Us Inst. Y/N Pickup Y/N Time fiN Remarks

9C Contairnment
Air Return FAN
2B-B
2-MTR-30-39-B

9D 480V Shutdn
Bd Room AHU
0-B FAN
O-MTR-31-61-B

10C CR0 Mech
Cooler FAN
20-B Mtr 2

1.0 100 115

1.15 75 92

1.15 75 97

2-MTR-30-80/2-B

20 CmpntF Cooling
Sys PUMP C-S
Norm Fdr
0-MTR-70-51-S

1.15 350 389

1002.
83/J

592.1/G DS-206 10.9
150A

826/0 DS-206 62
1 50A

2084/F DS-416 11
600A T

N .75

N .6

N .75

YA

N 15.9T

N 12

N 8

D5;

NOTE: Existing values are uncircled - Proposed values are circled

U/fv"

C P" et C CISz e

DS26
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-lpJ~ EB-M~i-TO OoO&.-:* - 9-0.

molded Case 3reaker Data Sheet

kreaker !D:

I1 Equipment description: Ti etn: _ ý

.2~~~ (a.fatr F Breaker Type: ~Ti etz: ______

TES Man ufactu re : 1 - u Calibration ni al D t

Des riOj! * ~ LModl t2111 M TaL "g. ae 9tal-t

:.315.1.4 Multi-Amp Corp. test set 
ZO .3A2Lv

1.5 Digital Multimeter :~.±&Zt- 
/~~

1.7 Oscillograph: 
L'.~& .ZX2-LL-L~ ?. ,yc

1.8 Amplifier: 
....... ±....-.

1.9 Shunt 

L 
~ A

1.9 Shunt 
','_____

g LrERICES:

3 Drawings:7,

.7 Currenlt-Time Characteristic 
Curve: _______________________

.8 Mechanical linkage acceptable: (YIN) //~- */¾ay/_________

W Auxiliary contacts acceptable:... (YIN)___________

.0 Test Results:6104461..6. .3 0 & t

~.1 ~ ve estwasperormd herma s rtep T.1.1trog 6.10 anane.5 by1

Chase o d TstD t Tim Dateo dsje in S c nd

Mark (Didbeaker Appied acccp eppidpte~

ancrpbfr riteria by 
Actua

Maii?) Curnteae Critneria Act al~ .. Curren ~73A

frsor.~ dc (Ao)e-Tm Aos mxA
breakers__
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I-T-E CIRCUIT BREA
SMOLDED CASE

HEAVY DUTY-ET

KM KP

KM FRAME-800 AMPERE
INTERCHANGEABLE TRIP

ComA* TripSnsbuianeo rkwm. UntTrip Range" Unancioe Only
iLiet Lid

Rratt• A,,,-.,,- 5 ,,• 0•. %'e t W- "• P ., CL No. P,ti.,
2 POLE 600 VOLTS AC/2S0 VOLTS DC250 K212O K2T5300 1050 2250 KM2-B2S0 KM2-T2S000KM2-3300 KM2-T300

350 KM2-B3.0 KM2-T3S0400 KM2-84M0 KM2-T400450 1900 3500 KM2-8450 3198200 KM2.T4SO S90S.00
500 KM2-aSOO KM2.TSOO
600 KM24aaa0 KM2-T600700

goo 3200 5600 KKM-8 20o0 KKU2.700

$00T~ - - KM2-800 115.00 -T -

3 POLE 600 VOLTS AC
300 1050 2250 KLI4KS KM3-T2SO'0I KM3-a3U0 KM3-rT00
3 20 KM2-FSO S b3-T3S04W0 KM3-400 K11134T400
450 19DO 3500 KM3-04,W ZW44.• KM3,.T4S0 11M.00

3 KM3-FSO0 KM3-T500
6K KM3-FE00 KM3-TAP R80 20$00 KM3..5700 KM3-TM00

aw 300 600KU34NOm 2S9&00 KM3-Tm00

Shp__._oo VA - 33•, ft .o - _ f

BnrateeaskraeerUi

iFame Numbr Lst

Ratngy Ampre MPOO" at rie Cat. NO, PriceSh.W

2 KM2-FPL6 LSA1.00 29
70 3 KM3-FM00 12S3.00 22

KP FRAME--1200 AMPERE
4 VINTERCHANGEABLE TRIP

!Compklet Trip
, Instantanou Breaker. unit

Trip Range Unendmloed• Only

List ListRating Ampem, Min. M-- CaL No.Q) Prc Cat. No. Prime
3 POLE 600 VOLTS AC/250 VOLTS DC•

600 3200 5600 KP3-860 KP3-T600
700 3200 5600 KP343700 KP3-1"M0
800 3200 ,5600 KP3-B800 KP3-1100
900 4000 8000 KP3-Bg00 54491.00 KP-90S193&.00

1000 4000 800 KP3-8100 KP3-T100
12OO 4000 8000 KP3-B120 KP3-T120
120M - - KP3-$120 2290.00 -

Shp. Wt. 46 Ibs 6 f
O Breaker

Frame Number LisOnly of Poles Cat. No. Price Shp. WtL
KP 3 KP3..F120/ S2061.00 40

" ~Prepared /f// /•• ,Dat.e /.•

[ 44 Verified W ae "1-t"S( 9

KERS GOULD
Cal: "0.9613117 f/kr,

;";: 1?2 O ::"'

KM-KP
Designed to provide servce entrance protection and as
main distribution feeder circuit breakers in switchboards.
Also used in transfer switches, motor control centers ýnd
all types of individual enclosures.

UL INTERRUPTING RATINGS

Amperes
Frame VoItage Asymmetrical Symmetrical

240 50.000 42.000AC 480 35.000 30.000KM. KP 600 25.000 22.000
20.0•X

ENCLOSURES
Frame NEMA Type CaL No. List Price Weighl-Pounds

1 KM1 $1S3.00 132
3R(® KM3 570.00 148

KU 4. 5. 9 KM9 2670.00 198
7 KM7 2670.00 198

12 KM12 441.00 136
12K KMiA 441.00 132
1 KP1 284.00 136

KP 3R® KP3 680.00 136
12 KP12 580.00 136
12K KPIA 580.00 136

INSULATED GROUNDABLE NEUTRAL
Catalog Number

Bea ker Sheet Cast ListFrame Cable Range (Cu or Al) Steel Aluminum Price
KM 3- a 1/0 Awg-500 MCM N-4OO NC-BOO 572.00KP 4- = 1/0 Awg-500 MCM N-1200 - 136.00

PRESSURE WIRE CONNECTORS
Breaker Rating List
Frame A Cable Range (Cu or Al) Cat. No. Price

250-600 2--=I Awg-SO0 MCM TA2-K500 524.00KM 700-800 3-300-350 MCM TA3-K3S0 33.00700-800 3-400 MCM TA3-K400 33.00
KP 600-1200 4-250-500 MCM TA4-PSOC 82.00

( List price of "Complete Breaker Unenclosed" is shown for price estinat-
Wig convenience only. Price includes circuit breaker and 2 PressureWire Connectorm per pole. To order complete breaker order and pricecircuit breaker and pressure wire connectors as separate items.

.@ Molded Case Switch.-(Non-auto matic circuit interrupter.)
®) Hubs-Priced and shipped separately. See Hub Table on page 60 fordata and prices.

For Optional Accessories-Refer to pages 62-71.
For Enclosure Inlormatlon-Refer to pages 58-61.

) DISCOUNT SCHEDULE F
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I ' I-T-E CIRCUIT BREAKERSt GOUL1
MOLDED CASE

ADJUSTABLE ET AND ETI DATA
I The nominal ac instantaneous trip points are given inthe table below. For dc instantaneous trip points add 15%

to nominal values given in table.
Tolerances on all settings are plus or minus 10%.
To change instantaneous trip point. depress indicating

knob. then rotaze to desired pobbon.
Instantaneous trip adjustment is made through the

breaker cover on all frame breakers.

I

Preparedk A/4L-Date WL~
Verifled..RAW - Date ... 21J2..0.

30

Maximum [TI ET
contnuous AC Acdpnhd Trip Range CataW Number Catalog NumberFrame Amapmr Low 2 3 4 5 6 7 High 2-Pole 3-Polo 2-Pole 3-Polo

70 600 640 690 730 770 810 850 900 - - J62-8070 FJ63-807080 600 640 690 730 770 810 850 900 - - FJ62-8080 FJ63-808090 600 640 690 730 770 810 850 900 - - FJ62-0090 FJ63-8090100 700 770 840 920 990 1060 1140 1200 - - FJ62-8100 FJP.3-100110 700 770 640 920 990 1060 1140 1200 - - FJ62-8110 FJ63-8110FAJ6 12S 800 800 0U00 2100 2200 1300 I110 1500 - - PJWZ.812s 'f17•i325
090 aw 1000 1100 ZO( 1300 14W1 1500 - - FJ62-BISO FJ43-8ISO175 900 1060 1210 1370 1520 1780 1930 2000 - - FJ62-817S FJ63-B175200 900 1060 1210 1370 1520 1780 1930 2000 - - FJ62-0200 F,63-8200225 1100 1300 1500 1700 1900 2100 2300 2500 FJ62-C22S FJ63-B22S250 1100 1300 1500 1700 1900 2100 2300 2500 FJ62-A2SO FJP_63-A25 FJ62-8250 FJ63-82S0

70 600 640 690 730 770 810 850 900 - - F 62-8070 F63-807080 600 540 690 730 770 81u 850 900 - - F 62-8080 F63-808090 600 640 690 730 770 810 850 900 - - F62-8090 F63-8090100 700 770 840 920 990 1060 1140 1200 - - F62-8100 F63-8100110 700 770 840 920 990 1060 1140 1200 - - - F62-8110 F63-8110R6 125 800 900 1000 1100 1200 1300 1400 1500 - - F62-B12S FP6"81251S0 800 900 1000 1100 1200 1300 1400 1500 - - F62-81SO F63-81So175 900 1060 1210 1370 1520 1780 1930 2000 F- - 62-8175 F63-817S200 900 1060 1210 1370 1520 1780 1930 2000 F- - 62-8200 F63-8200225 1100 1300 1500 1700 1900 2100 2300 2500 - - F62-822S F63-822S250 1100 1300 1500 1700 1900 2100 2300 2500 - - F62-8250 F63-82SO
250 1050 1350 1650 1950 - - - 2250 -- J J0282S0 J0382S0

J0 300 1050 1350 1650 1950 - - - 2250 -- - JD28300 J038300350 1900 2300 2700 3100 - - - 3500 - - JD2B3S0 J0383S0400 1900 2300 2700 3100 - - - 3500 J.028400 1J038400
250 1050 1350 1650 1950 - - - 2250 -- - JJ2-82S0 JJ3-82SOji 300 1050 1350 1650 1950 - - - 2250 -- - JJ2-8300 JJ3-8300350 1900 2300 2700 3100 - - - 3500 -- -- JJ2-8350 JJ3-8350400 1900 2300 2700 3100 - - - 3500 -- -- .12J-8400 JJ3-8400
125 750 960 1175 1400 - - - 1600 -- - JL2-812S JL3-B125150 750 960 1175 1400 - - - 1600 - - JL2-81SO JL3-8150175 750 960 1175 1400 - - - 1600 - - J.L2-8175 JL3-817S200 960 1200 1450 1800 - - - 2000 - JL2-8200 JJ3-8200

JK 225 960 1200 1450 1800 - - - 2000 JL2-A22S .JL3-4AS .2-8225 .3-8225250 1050 1350 1650 1950 - - - 2250 - -- JL2.8250 JJ3-B2S0300 1050 1350 1650 1950 - - - 2250 - - JL2-8300 JL3-8300350 1900 2300 2700 3100 - - - 3500 - -- JL2-83SO JL.3B3SO400 1900 2300 2700 3100 - - - 3500 JL2-L.40 JL3-L400 JL.2-8400 JL3-8400400 3200 3600 4100 5100 - - - 5600 J1.2-H400 JL3-H400 - -
450 1900 2300 2700 3100 - - - 3500 LL2A4SO LLA450 LL28450 LL384S0500 1900 2300 2700 3100 - - - 3500 L- - 1.28S00 LL38500LL 600 1900 2300 27M0 3100 - - - 3500 -- - LL28600 LL3800600 3200 3600 4100 5100 - - - 5600 LL2L600 1.1.31.600 -600 5000 6100 6700 7400 - - - 80 LL2H600 1.1.33H600 --
250 1050 1350 1650 1950 - - - 2250 - - KM2-82SO KM3-82S0300 1050 1350 1650 1950 - - - 2250 - - KM2-8300 KM3-8300350 1900 2300 2700 3100 - - - 3500 - - KM2-83S0 KM3-83S0400 1900 2300 2700 3100 - - - 3500 - - KM2-8400 KM3-8400KM 500 1900 2300 2700 3100 - - - 3500 - - KM2-8500 KM3-8S00600 1900 2300 2700 3100 - - - 3500 KM2-A600 KM3-A600 KM2-8600 KM3-8600700 3200 3600 4100 5100 - - - 5600 - - KM2-8700 KM3-O7P0800 3200 3600 4100 5100 -5600 24KI2-LSO0 K"3-L.800 232-8800 2M3-880800 5000 6100 6700 7400 0- -- -- 80 .KM2-H4800 KM3.H800 - -
600 3200 3600 4100 5100 - - - 5600 - - KP2-8600 KP3-B600

KP 800 3200 3600 4100 5100 - - - 5600 - - KP2-B800 KP3-B800IC=O 4000 5000 6000 7000 - - - 8000 -- - KP2-8100 KP3-B1001200 4000 5000 6000 7000 -- -- -- 0 - -- KP2-B120 KP3-8120

Page
-Zý
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ADJUSTABLE ET AND ETI DATA

C3ue. No.8-C73-2?f/-2

u -.7Y F/ A L

EN1

Mammump P..mo Ampere
70

10 so
90
100
110

HF6 125
150

200
225

AC A~ua*abIe 7dm Range

l1 2

En
Caftalo Number

21 4 flall Z*POIe

600 640 690 r"0 900
600 640 690 730 900
600 640 690 T 900
700 770 640 920 1200
700 770 840 920 1200
800 900 1000 1100 1500
o00 900 10a0 1100 1500

900 1060 1210 1370 2000
1100 1300 1500 1700 2500
1100 130 ¶600 1 1700 2500

Catalo& Number
AC A~otm~ z-r oWe

14F3I-8070H4F62-6080
HF62-8090

6F62-8100
HF$2-8110
HF62-8125
HF62-61SO

14F2.8200
HF62-822S
HF62822S
HF62-82SO

HF63-8070
HF63-8080
HF63-8090
HF63-3100
HF63-8110
HF63-312S
HF63-0150
163.8 175
HF63-"200
HF63-022S
HF63-82S0

125 750 960 1175 1400 1600 - - -- HJ3-812S
150 750 940 1175 1400 1600 -- - -- J3.-BSSO
175 750 960 1175 1400 1600 ... HJ3-8175
200 960 1200 1450 1800 2000 -- -- -- 1J3-200

HJ 225 960 1200 1450 1800 2000 - -- -- 1J438225
250 1050 1350 1650 1950 2250 -- -- - HJ34.820
300 1050 1350 1650 1950 2250 -- -- - HJ3.4300
350 1900 2300 2700 3100 3500 -- -- -- J3-8350
400 1900 2300 2700 3100 3500 - -- -- HJ3-8400

450 1900 2300 2700 3100 3500 - - -- HL354S0
141. 500 1900 2300 2700 3100 3500 - - - HL30SO0

600 1900 2300 2700 3100 3500 - - - HL396W

700 3200 3600 4100 5100 5600 - - - HK38700
800 3200 3600 4100 5100 5600 - - - HK38800

1000 4000 5000 a00 7000 8000 - - - HK5Z100
1200 4000 5000 6000 7000 8000 - - -- HK38120

600 3200 3600 4100 5100 5600 - - -- HP3-8600
800 3200 3600 4100 5100 5600 - - -- HP3-8300

HP 1000 4000 5000 6000 7000 8000 - - -- HP3-8100
1200 4000 5000 6000 7000 8000 - - -- HP3-B120
1400 4000 5000 6000 7000 8000 - -- - HP3-B140
1600 4000 5000 6000 7000 8000 - - -- HP3-BI1O

HR 1800 4000 5000 6000 7000 8000 -- -- - R3-8180
2000 4000 5000 6000 7000 8000 - - -- HR3-8200

2500 8000 9000 10.000 11.000 12.000 - - - 14S3-82S0
HS 3000 8000 9000 10.000 11.000 12.000 - -- -- S3-4300

4000 8000 9000 10.000 11.000 12.000 - - -- HS3-8400

125 750 960 1175 1400 1600 - - CJ2-B125 CJ3-8125
150 750 960 1175 1400 1600 - - CJ2-8150 CJ3-81S0
175 750 960 1175 1400 1600 - - CJ2-817S CJ3-8175
200 960 1200 1450 1800 2000 - - CJ2-8200 CJ3-B200
225 960 1200 1450 1800 2000 CJ2-A225 CJ3-A225 CJ2-8225 CJ3-8225

CJ 250 1050 1350 1650 1950 2250 - - CJ2-82S0 CJ3-8250
300 1050 1350 1650 1950 2250 - - CJ2-B300 CJ3-"300
350 1900 2300 2700 3100 3500 CJ2-83S0 CJ3-B350
400 1900 2300 2700 3100 3500 CJ2-L400 CJ3-L400 CJ2.8400 CJ3-8400
400 3200 3600 4100 5100 5600 CJ2-H400 CJ344400 - -

400 1900 2300 2700 3100 3500 - - - CN3-8400

500 1900 2300 2700 3100 3500 - - - CN3-8500
CN 600 1900 2300 2700 3100 3500 - - - CN3-B600

700 3200 3600 4100 5100 5600 - - - CN3-8700
800 3200 3600 4100 5100 5600 - CN3-L800 - CN3-B800
800 5000 6100 6700 7400 8000 - CN3-H800 - -

600 3200 3600 4100 5100 5600 - - - CP3-B600
800 3200 3600 41C0 5100 5600 - - - CP3-8801

1000 4000 5000 6000 7000 8000 - - - CP3-B100

CP 1200 4000 5000 6000 7000 8000 - - - CP3-8120
.1400 4000 5000 6000 7000 8000 - - - CP3-B140
1600 4000 5000 6000 7000 8000 - CP3-H160 - CP3-B160
1600 3200 3600 4100 5100 5600 - CP3-L160 - -

Prepared Date
Verified (?A - Date f?/0

LOW 2 3 4 "1-% 249010 3:-,11OI431*P• 2-Pom
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Date- 19 Jan it

lime- 11:19:13

COtIDWaTOR DATA

SIZE vOLTAGE AREA RESISTNCE REACTANCE

AWG Ok CA

#6 45ft

*b 40ft

16 2ft

k8 2ft

Is Sft

ta 45ft

#l2 1.Sft

W12 20ft

#12 25ft

014 30ft

114 25ft

k14 1.Sft

#14 15ft

#14 1Oft

CLASS

6010.

600.

680.

600.

600.

60w.690.

We0.

6w0.

600.

600.
680.

G00.

608.

CIR MIL

26240.

26240.

26248.

16518.

16510.

16510.

653a.

6530.

6530.

4110.

4110.

4110.

4110.

4110.

*.iS AT 90C 1OHS

.623&80

.828500

.881026

.901636

.84890•

.0030*8

.041280

.0515N0

.08•400

.004929

.•020a

.usm

. N01534

.001364

.800072

.80181a

.0016Ei

•090059

.000780

.8•-975

.061254

.081845

.00055

S00037

PSrge t rvi /Jvn u'L e 0C Qe.-llOtio
Sargent I Lundy Cable Snort Circuit Heating Calculation

FkXJT CURRENT W•TA

PREFALLT
vYa.TS

480.

480.

480

4"a.

480.

5 4a.

488.

46$.

3. 480.

2•8.

1 M.

Page 1

W4D&CTOR %MP

SYSTEM MOTOR XIR 14IOR SLIC FkULT CLEi4ING STAkT FWIVL
RATIO ECCN4JS... ..... I•k4A

WPS

24900.

M900.

24980.

16260.

2200a.

5100.

518a.

5100.

5180.

51W.

3740.

374,.

3740.

3740.

374G.

3740.

0.

9.

.12380

.16W8

.1230a

.123N0

.123W

.123W0

.123W

.12308

12300

6. . 1230

.0510

.0588

.8500

.0160

.01loW

.160

.0164

.8160

9i. M.4.

it. 266.

9G. 5W44-.

98. 7M153.

is. &a8.

O. 2.53.

',b 6124.1

90. 312.

98. •56.

SL. 210.

SL. 262.

90. 6639.0

St. 194.

N Note This temperature exceeds the velting point of copper (1083 degrees C).

. + .. .. . • . .' - .

C)
0

-oN

Q

-Ib

3.

1000

",0

C

0

C-*
O

DUREES CRAT 10 SEU-906 TIME IN SELDWS

if. 28S.
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Proqrory, 4/&,nLeC O~J~O~6
(-.Date- 19 Jan So

-11:26W: Sargent & Lundy Cable Snort Circuit Heating Calculation Page . I

CWJDICTOR DATA FAULT CURRENT DAIA CDLTOR TEMP

SIZE VOLTAGE AREA RESISTANCE REACTANCE PP.EFALLT SvSIEm MOTGR X/R VOTOR SCTC FAULT CLEARING START FINA
AWG OR CN CLASS CIR NIL OWS AT 9C ODS

#6 76ft 68. 26240. . M"8 .W328

#6 75ft 600. 26240. .M36760 .W,569

06 2ft 600. 26240. . B7i .600668

18 2ft 688. 16510. .881560 .Q 72

48 75ft 65. 16510. .6585,00 .02710

iB 88ft 6w8. 16510. .06240 .W9W

412 1.Sft 600. 6530. .8.0i1O .U 59

12 45ft 668. 653U. .0884W .1755

#12 4Oft 600. 6538. .7866N .601560

#14 i.5ft 6M. 4110. .*4690 .C86*3

#14 45ft 600. 4110. .1406N .M1MI

114 28ft 600. 4118. .0626N .88,742

114 lift 6M. 4110. .859400 .800703

VOLTS AMPS

488. 245Q. 5160.

4W. MOV•. 5100.

460. Z4.9&8 5168.

480. MIN8. 5188.

4U8. 245W8~. 51Q8.

480. 249Wo. 5M8.

460a. lQ606. 374a..

480. 18260. 3740.

46J 162o. .3740.

488. 18260. 3740.

480. 18263. 3740.

2-S. 22900. 8.

M8. &M88. 8.

WS RATIO SECONDS TIME IN SECONDS DGREES C

6. .1234

6. .123N

6. 1155Q

6. .16i

6 . l+d
5. . 1e388

6. .1 Ž,•,

6. . 123

6. .1Q

6. . 1Ž3,

6. .1Ž38

.Oita

.6168

.0160

.0116

.0160

,8615

.8166

75. 157.

75. 148.

75. 5MA. 1

75. 766. 0

75. 1A.

75. 145.

65. 6415.6

75. 144.

75. 159.

75. 6457.1

75. 146.

75. 146.

;5. 153.

4 Note : This temperature exceeds the melting point of copper (183 degrees C).
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Pot :

.e..Case circuit Breakers

-Prepared , uote

j. Verified-.. I

Molded Case
Circuit DMGIraws___
Quick Reference Guid No. $.573-2/A,,3'-Z

PaU.e,,1 OF AR1177

elm__ 

Irhme

9

TM.. rTL, rTOIt, TXOL

I We~ 2"saw L L.u"d " so.nupA--

RD" w.. 0C V~ S d;
,voa, io Asg Sai umm I uPIhi Tl -u -  -" i iS -,D WIT 1 15-0 a Wage0

TYM (A0% Ow a C 12 202.020 271 4W WO 2502D 250

0 Une (UL Fite Ell 592; Fixed Thermal Magnetic Trip Unit) ' ~4

THOP 15-50 120240 10 6 61124

9 ba
T,4.OP !52.20202 3i9W 1 26o 24

1 8 W24

'O 0 2 20 240 53 . 316 2 24% 6t,%?

3 :48

QLAL 1,0- ?25 
3% 2 

2% 
_ _8:02

20240 $.53
S-iO 2 -- SI)3 1,6

3 240

----------------------------------------------------------

rOC 5-10 2 
2 4 03

fl~c 911,1

THOL.
THOAL

THOS

TtHtOD

THHOL

THHOAL

TXOL

15-70

15-100

ISJtO

15-100

15-70

15-100

15-70

15-100

15-70

15-100

15-70

15-125

15-100

I15-301

I 15-30

5-30

D Not UL listed.

3
1

2

3

1

2

1

2

30
1

2

3.
1

2

34

2

3

2

240

1 20240

I _____

12G240

120240

12(Y240

120240

LiF7O

247~l

1 710

422

L-O

120Y2

240

1202

g0

40-8

120,240

3 240 1 1

2

7J

12W'240

I I I ____ L

L22

65

65,

65

-~1~~~

) 15-60 amp listed HACR type
(15-50 amp THOP)

) 5 amp not UL listed.
® 40-100 amp available 4th

ru• rier 1983

I 2I,24

16 IW?
7 WAI

W iwI2IO be-4

921124

16 W124

7 IbI

9 we
L0ibis

6 10112

7 IbiS

8 iW24

6W1112

I we8

6 ib,1!2

9 01N24
10 ib,12

9 ibg

continued on page 5
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SPre _red _ _ Date

r-T-E CIRCUIT BREAl
*OLDED CASE cl.N.

0 e., 0,f AD

REFERENCE GUIDE Page 42 c- A'17
E[O*--NMALDV o-Pro--o. /7.7---

OP op, Wn SC 30,4 CJ 0 JD

32 33 34 34 35 36 36 37

Pole 1.2.3 1.2.3 1.2.3 12 233

At,-. is.- 15-100( I 15-0 00( 125- 125-22S 250-400

1.2P- 1. 2P- I. 2P- 1. 2P-

Volt (60 HeU) 120/240 1201240 120/240 277 120/240 240 240 240

U V 2. 3P-240 3P-240 2. 3P-240 3P-240

24W 1dO V 10.010000 io.o8 22.000 10.000 18.000 22.000

Pere 4V - - - 277V AC -

SymymAenc RmC Am , _ov 
2 AC

V o ll s - ? P o l e -
-1 0 0

Interruptriing Aatýýýý,ýýýý!ýýýýýýýýý-4ng- m w " 

0.0

Th-- -rmond Fixed Maflbc Trip ,r 
-

z & ThernsjlAjdustabiMarnetiCn 
-- - -

us;a F1-eb d i T i ~ý r. F TI A44tO,,b" 4 &lwft• Trno o"

06W Mcdl CimsotProtector 
_____

MOAldd Case Switch "- -

Undewrvonae Trip -
Sntu m Trip AUCn wVmmlo 

•

.4 Au'x" Switch Attachnert 
CZ ,

0 Aum Switch AttaChment 
-

7--

.4 Mecharwcal interlock Affnemn -

Wm -. Rar Connect'on StudS
0 (Breaker Removable From Front)

O TELEMAN4 Motor Operator -

Pk".~ MauflW' Arrsngeet

Fungus Proohng 
S

Tye I-inoWd r. Surface .

am Type 1-In~owr Flush- - -

a Type 3R-Outdoo-a5Swoot
Type 4. 5 .9-Waerh

F 0 Combustion Ousmgt 
-,

S Type 7-F~WmMWib Gas Atmoc~ee - --

Type 12-Lint. Fine Dust. Ot. Coolants --

Type 12lC-Semi.Ou ttgt--

(Singft pole breaker•S avwaable in ratsngs 15-70 aw ees only.

0 Thee pole breakers only.

(Z12SA 2 pole only.

U",l
Op. OP-H

SrI OJ. OJ-H BO, BQ-C, B0-H
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The Westinghouse Amptector U-A is a solid-state device that provides

adjustable overcurreft tripping for Westinghouse Type OS low voltage

Ac power circuit breakers. Only one Amptecor W-A is required per
eaker, andI it receives all its energy firom a set of sesr-ne

njled on each pole of the breaker. It develops an output for an
ciaed trip actuator when preselected conditions of current magni-

a and duration are exceeded.

The device can be supplied in three models or combinations of

three independent continuously adjustable overcurrent tripping

functions: long delay, short delay and instantaneous.

These models are:

DU (Dual)-Long delay and instantaneous

SE ISelective)-Long delay and short delay

TR (Triple)-Long delay, short delay and instantaneous

Model OU is the basic standard, and will be supplied when not

otherwise indicated or required.

_T=,OCMrV6

2 3 a5 1 1 2341 S i1t " 3 2 4090 10 10

Cwa..i- shfeff 01 leafe. ws

Amptector I-A and I-A

Each Amptector includes terminal receptacles to permit easy

field checking of operation and calibration with an external

power supply. A specially designed portable tVet device with a

plug to match the Amptector receptacle is available to provide

the utmost in simplicity for checking Amptector operation.

Available Sensor Ratings
Brealke Frame Sae. Anperes Sensor RatingS. Amnere

06.206 OSL.=0 or 813
DS-206S

06-416. oSL-iteor
OS4GSS

DS0440

1600

2M00

3200

40DO

SO. 100.1ISO.
20 3W00. 400.
6I00.9I00

100. 150.200.
3100. 400. 800.
800. 1200. 1600

1200. 1600. 2000

2400. 32W0

The narrow-band characteristic curves graphically illustrate the
close coordination obtainable in breaker systems with Amptecto0

tripping devices. Repeatability within 2%.

The particular breaker current rating for any breaker frame size is

determined by the rating of the sensor used.

The breaker current rating for any frame size can be changed by

simply changing the sensors, which are easily removed from the

breaker drawout element. The wide range of long-delay pickup

makes one set of sensors suitable for a number of current ratings.

The Amptector ;tself need not be changed when the associated
sensors are changed.

July. 1985
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MULTIPLE OF AMPERE TAP SETTING
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Design )emorandus
Septmber 28, I*.

rubjet: CAIM AND V•i
3NSUIATED CONCTOW
MM=VCy OV¥ CAPACT'

"oe ElectrIcal Desipu Branch has standardized at preseat on the folloving
-'A tvnes of cable for auxillary pover:

T- Tr normal service--current carrying capacities on
SZ;~d dDrawlng 3OA1020.

4bergency overloads shall not exceed p1.e_ nt. of normal current
carrying capacity far not more than 8 hours for any one period or)

a total at 100 hours per year.

75'C

Type CPJ - For service vbere higher current carrying capacity is
F;;juied or for hot ambients -current carzying capacities on
Standard Drawing 3OA1021.

Doergency overloads shall not exceed 135 percent of normal current
capacity tar not more than 8 hours for any one period or a total of
100 hours per year.

JED
ANoN
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04cC :H4PG,
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able T1pelAID LUCAt Ion

poper cables; 601 V-IS kb, 60 IS ac

Anziliary power cables; 600 T or less.
direct currOet or 60 IS ac; on cable

trays

Control cables; 600 V or less. direct
current or 60 Is ac

edims level and low level (except
tbermocouple) cables; 600 V or less.
uwlticooductor (either twisted pair or

twisted bundle)

Thermoccople cables
1 , twisted pair

Lighting cables; 600 V or less, direct

current or 60 1S ac (frou lighting cabinets)

mgmlgr Opetist |ou

900C
'0oc

7Goc

90oC
'0oc

'9
I

130oC

130oC

950C

1.0C

100oC
1300C

Condcter (CrOp) "emratem
seis ComdLtLM.s

rr. .

250%k

th.mcomplee

1. Thermocouple cable shall be eztenSion grade of the type conductor umateriAl to Uatc•i the
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Verified 00 aDote
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DC1? MIXz TEWEUZT FS CLEM IMSM

Cable- TeIAwslicattio

Power cables; 601 V-I5 ky, 60 Is SC

Anxiliary md costrol povew cables; 600 V
or less, direct carreut or 60 It: se

Control cables; 600 V or less, direct

current or 60 Is ac

Mediae level sad low level (except
thermocouple) cables; 600 V or less,

multicooductor (either twisted pair or

twisted bnmdle)

Thersocouple cables
1 , twisted pair

Lighting cables; 600 V or less, direct

current or 60 Ist ac (from lighting cabimecs)

1250C

1250oC

906C

W0oc

4afte

1300C

100oc
-1Wc

2Sv~

1-sc
Isaac

gote *

1. Thersocouple cable shall be ezt~essLOG gra. Of 06e type conuctor Uaterial to imatch the tb*eWisMp1d

Preparedý Date___-_ _ \ __°
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AMERICAN NATIONAL STANDARD C37.16 -19 8 ~C .& .

r:.'.1;ýdDate

C N'6&7-9 -27-FD-2
R.0 D*m

Pae ;/ oF A417
T e~,ils 1tn.i. No. •5 -27

pajan d lRtinp for LowVdto p AC Power Ckcuit
kreken with Imuntnmo Dknct-Acting ibe Trip Elements

(see ANS/IEIE C37.13-19 80)

Three-Phase Piomt-Cpcuit Ra.g, of

System Nomimal Rated Mlaximum n Current Ratnio& Trup-Devicr

Limn Voltag Vote (Dielectric) Withstand (smetICal FRam Size Cu=nt Ratir,
.=. ••y ~ i)(vt)...a~=

° (ampel,'•) (asuei•)t

C0ll Col2 Col3 Col4 ColS Col6

1 600 635 2200 14000 225 40-225

2 600 635 2200 22000 600 40-600

3 600 635 2200 22000 800 100-800

4 600 635 2200 42000 1600 200-1600

5 600 635 2200 42 000 2000 200-2000

6 600 635 2200 65000 3000 2000-3000

7 600 635 2200 85 000 4000 4000

a 430 508 2200 22 00 225 40-225

9 480 508 2200 30000 600 100-600

10 480 508 2200 30 1DO 600 100-800

11 430 508 2200 50000 1600 400-1600

12 480 508 2200 50000 2000 400-2000
13 480 SOS 2200 65 000 3(000" 2000-300C.

14 480 508 *2200 85 000 4000 " 4000

15 240 25-4 2200 25000 225 40-225

16 240 254 2200 42000 600 150-600

17 240 254 2200 42000 800 150-800

18 240 254 2200 65000 1600 600-160(

19 240 254 2200 65 000 2000 600-200C

20 240 254 2200 85 000 3000 2000-300(

21 240 254 2200 130 000 4000 "4000

RatfNp in ta&s column re riu symmetrical values for uintle-Pl• (2-pole) sicdt b"mke and three-phase amaP rms symmetr

values of thesjpbase (3-pole) circuit brmkes. When applied on systeus where rated maximum voltap -y appear across a single

Pol the shbot-drcutt current ratings awe 87% of thee values. See ANSI/IIEE C37.13-1980. 4.6.

tFow preferred trpdev curret ratinp, me Table 22. Note that the continuoum-cuft-csrlYinl capability of some clrcut-ibrea

tdp-devke combinations my be hipr thm the trip-devke curtien rating. See ANSIIEEE C37.13-1980. 9.1.3.
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AMPACITY TABLES FOR AUXILIARY AND CONTROL POWER CABLES .L

ELECTRICAL DESIGN STANDARD DS-E12.6.3

TABLE 2--SORTED BY VOLT LEVY INSUL TEHP, ALLOW AMPACITY-TRAY

CABLE INSUL ALLOViBLE ALLOWDLE AWACITY ALLOWABLE ALLOWABLE

MARK TERP VOLT AKPAC17Y IN Y4 TRAY WI KAI AMPACITY AJIPACITY
NO. CLASS DESCRIPTION RTNG LEV HIN OD IN V3 TRAY 30Z FILL (NOTE 5) IN V5 TRAY IN CONDUIT
-----. -.---.--.------ (NOTE 3) ----.------ (NOTE 4) 3 49' (NOTE 61 (NOTE 7)

WPD IE 19 AVG I/C 600V SROAJ LOCA 125 3 0.340 NOTE I NA PA NA 69 so

WPF IE 16 AG6 IIC 600V SROAJ LOCA 125 3 0.371 NOTE I NA gA NA 92

WFG IE 14 AUG 1/C 600V SROAJ LOCA 125 3 0.415 NOTE I- MA 4A NA 120

UPH IE 12 ANG I/C 600V SROAJ LOCA 125 3 0.000 NOTE I NA 4A MA 161

WED IE 312 AW6 4/C 600Y SROJJ LOCA 125 3 NOTE 2 NOTE 2 NA 40NA 29 # 0
WFN IE 310 AUG 21C 600V SROJJ LOCA 125 3 NOTE 2 NOTE 2 HA A NA 3?

NRW-I NC 39 AUG 31C 600Y SHID SROJJ 125 3 NOTE 2 NOTE 2 NA 4A NA 64

NPK-1 IE 1210 AUG I/C 600V SROAJH LOCA 200 3 0.675 2? NA 4* •5A

WFF- ICE 16 AUG IC 600Y SROAJN LOCA 200 3 0.380 NOTE I NA A NA 115

WPH-I IE 12 AUG i/C 600Y SROAJH LOCA 200 3 0.!23 NOTE I NA JI NA 200 f.-
WRA-1 IE 114 AUG 2/C 600V SROJJH LOCA 200 3 NOTE 2 NOTE 2 NA VA NA 29

UHB-I IE "114 2/C 600Y PINJ 90 4 0.224 MA 6 5 NA 15 -)

WH9-2 IE 114 21C 600V PINJ LUCA 90 4 0.235 NA 6 5 NA 15

NUB-1 IE 112 21C 600V PINJ 90 4 0.243 NA 8 6 MA 20

M62-2 IC 112 2!C 600Y PINJ LUCA 90 4 0.247 NA a 6 NA 20

UHC-1 IE 114 3/C 600V PINJ 90 4 0.392 e 2 7 MA 1S

WNC-2 IE 114 3/C 600V PINJ LOCA 90 4 0.378 NA 9 & N 15 A Is

UHD-I IE 114 4/C 600V PXNJ 90 4 0.429 NA 9 6 NA 15 '

UHD-2 IE 114 4/C 600V PINJ LOCA 90 4 0.430 MA 9 6 NA IS

ULB I E 112 21C OOV CPJJ 90 4 0.291 NA 9 7 NA 20

UFB-I IE 110 2/C 600' PIMJ 90 4 0.275 NA II 9 NA 29

WED-I IE 112 4/C 600Y PINJ 90 4 0.469 MA I1 9 NA 20

WGD-2 lE 312 4/C 600V PINJ LOCA 90 4 0.469 NA 11 9 NA 20

UFB-2 IE 110 2/C 600Y PIZJ LOCA 90 4 0.290 NA 12 10 MA 289 -

WGC-1 IE 112 3/C 600V PIMJ 90 4 0.430 NA 12 9 NA 20

USC-2 IE 112 3/C 600V PXIJ LOCA 90 4 0.430 NA 12 ? NA 20

ULC IE 112 3/C 600V CPJJ 90 4 0.430 NA 12 9 NA 20 >•

NFC-I IE 110 3/C 600V PIMJ 90 4 0.494 NA 16 13 NA 29 m oQ er
MFC-2 IE 110 31C 600V PINJ LOCA 90 4 0.478 NA 16 13 NA 20 m I

-

0FD-2 IE 110 4/C 600V PIXJ LOCA 90 4 0.548 MA 16 13 NA "As t !

UFO-1 IE 310 4/C 600V PINJ 90 4 0.566 kA 17 14 NA 29 0

MLO IE 310 31C 600V CPJJ 90 4 0.495 NA 17 14 NA 28

VLP IE 310 41C 600V CPJJ 90 4 0.555. NA 17 14 NA 29
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Brc•ker
Coil

.1515 0lung

. 1502 01=1

7 A!mpR rz:1in (18-5,1 Ta..)
Average Rcsi.SLatCC

Brelk.er
Coil

.0515 Oh,:.

.0509 Ohu3

15 Amp Raring (50-150 T.A.)
Average Resistance

Breaker
Coil-

. 00SC§, Ohms
.00784 Ohms

30 AruM Rarinil' (100-300 T.A.).
Average Resiz-tnce .

-m. , g

.00203 Ohms

.00189 Oh--s
Breaker Hi
Breaker Lo

Coil Hi
Coil LO

.00316 O-,=
.00333 oh=.s

.00293 O -h

.00320 Ohma,

5%0 A.•r n R.ir-. (160- iVVT.A
Avc r-zgc ... is rlle .c

.0014.1 Chc.

.00'3*0 'Ch r.

Aver---e 60 C,,. I=pc1U3nc2

- Dre-k1:er Ili
Breal!:er Lo

100A r. u.., ,.!z- (7 -. e7

1 arelchr .001672 Cinr3
C011 .003552 .. ;

AV 15 rit f~ ';~ &~lL'

" Bre'-tkr .100033 1 O i .a-
Col .0002359 C0,-.

* . .i

Av,-r. Vc 60_c . .. r_-.

Avr'' Ire3c;:'-" Hir

Lrcaker Lo

.00100 Ot'.=•
.0010 Ohms

.O0OSO0 .h,.r
.000813 0hms"

-t i r ia ., ... . N9. II I"
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3 AV.•;L .i, (7-7 --
Aver-.. ;c I:¢'O-"ist 'ance ,

551 '* p '*

Lver.%.c 60 Cv. 72.4.4!Znee

Breaker Ili. .3566 Ohms
Brtakcr Lo '.3566 Ohws'

Average 60 Cy. Thpedznee...

.S.... °

Breaker HL .1228 Ohims
reaker Lo .1243 Ohms

*'v r"•e 6 v 'l^a e "- " -" 
•

- o

Average 60 Cy: In.ed.n, .'ce

Breaker Hi 0.0160 Oh•0s
Breaker Lo 0.0166 Ohms.-.

* V/

A',erage 60 Cv. I-ped:-e " " "

Bre:ke r
Coil

Coil
.0019U
.00200 0hi~s
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116A
H17A

1118 -

W1119 -

H20 .

h-.2
1R23 -
'124 -

i!25 -

V.126 -
1:2.7 -

11.28 -
1129) 7

1130-

42.7
34.8
27.4
23.2
18.4
15.0
12.4
10.4
8.J.8
6.87
5.56
4.60
3.78
3.14
2.61
2.22
1.77
1.51
1.23
1.eU35
.8A0
.718
.572
.46'5
.3S5
.334
.283
.231

1;31
* 1132
* 1R33

1134
135
-36

1137
H138
U3*
H40
1141
1142
1143
1144'
1145
1146
1147
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1150
1151

* 1152
H53
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1136
1157
115 ;
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.135
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.0725 .
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.050a
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.0347
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.0146
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.0113
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.00536
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.,)01e,.
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4 .7-

7 - .00416.

H 172 -. 003990
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.... 7 . .- .00 1

° 17 - . 00..99 >.

- 1179 - .001602.
- 11805 .00147

H 1181 - .00123 1.
* .,825 8 .00211.7 ". • .H"9 0004977- •
" 1130 -0020740

H91 - .00266-"

S18 H92 .002053
E893- .00021'.

190 "" .000740:
S H91 - .000162-

- 192 - .00057 "

" " " 3 - 8 .- .001052
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P .A,$OF 4. 1.
.-Pfj .ffi-. -27
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Heater Selection thWb u$ t on the

Each heate is identiried by a catalog number as shown on tha motor nameplatei

stamped on one ter.inal. The heater aPPli- mas fh.nO's thelmotod natmeate.

cation table indicateS the range of full load ma atr splihdittu.

motor cuWrrhni lv• .hih a given 
heatr r.. When motor and oeload re. Vt

be appld. 
0me ambient and the service fact

Heater Tables .-

.... ý6.3 - 28.728.8 -31.4
31.5 -34.5
34.6 -37.9
38.0 -415

41.6 -45.0

33.4 -36.4
36.5 - 39.9

40.0 - 4.43.9_

26;::].7 31.2 -34._29.2 -32.0 34.3 -37.
'

32.1 -35.2 37.6 -412

3S.3 - -IN 412 4 -45.L38._-42-13

Verifi

6*ta eea- rAS

basis of rnotois 1.15 to 1.25. selct heasrG:'ce facor heater application table. If .th. set "

or in the factor of the motor Is 1.0. or ther e

no Service factor shown, or a O -- "

re ith mum of 115% protection is deas-if

o Of the select one size sm3ller heater tWt o

IndicateJ. bia.,

When motor and overload rela are ii0 d
ent ambients and when using nonfl-CO'o ,,.

I. sated overload rela select hea le r W *."

Code the tabl using adjusted 111E10101~ ~~
Mark follows: decrease re moto r . .

each 'C motor ambient exceeds cWOW. It.

* ambientL Increase rated Motor cur"M It 3

for each "C controller ambient e'0 -0"
) motor almbient. Oi041, 1 k

For temperature compensated ove -lid .

F113lays, select heaters according tot10UA
? f r.. setectio,, .nv ,onO abov t ,

P1G06 of ambient. gml .

FH407F".B Protect the heater and starter agains'" • he

PHO9 circuits by providing branch circuitPro I:-..

FNI4 tion per National Electric Code.

Pill I 
e

1 312 For Starter Sizes 3 and 4 A

H11 Non. Nou

PI... S,'o C om nonsa d• Ie n.m a-.- -: .-

P1416 OpnSe talwi
F "l17 and AiYrb4A01 S1 t

P118 coforoenated
FMIlS openor En.

0 FH 20 Cis Sta Lte " L _ 
-

FH21 AN A9 .iOEA

1F H 2 2 
- -. .. . ; i. .

FH23 Full Load C-,9 04 "O- ,

1F H24 " . . I. . . 1 -

FH25 ~~10.7 - 11*6 .- 0.1
FH268 117 1 ,,.$- ,11, - It,-- .
FH27 128 - 14.1 | 11.9- .'13 •

FH28 14.2 - 15.5 13. , - .
FH29 I156- 17.1 14.4- I4SI 

-

F 30 t7.2- M 17ir 16.0- 1 1, . ,

FH432 20.9 - 22.9 19182.2FH.33 I I 23.0- 2S.2 21.2- 23 ,
FH34 25.3- 27.8 23.3- 2.6.

FI35 F 27.9- 306 2S.7- 211$'

FH36 S . - 33.7 - 315 28.2-

FH37 3* 3.6- 7-530.9- 34
PFH3 37.6 - 41.5 34.6 -

SFH39 For 41.6- 46.3 38I3- F4 t,F440 I / 846.4 - s o 4 -
F1440 5. -55 47 ...-

F I M 5 6 ~ 6 1 5 2 - Si I

-'42- 62-66 67 - 61
FH443 , 67 73 162:-6

FH.. 74 -O 79 Be -6FH4580:-87 74 -

P14768 95 9

S FH48 i 96 105FH49 106

2 117 128 106 25- FHS .. 7 l
I- ' HI .... " .. .FK52 4•

2 F1453List Price: $3 List Each. (Dis. 1*

Heaters are packaged in strips Of 5111

SFH5 dering for stock, it is recOmmendol'
FH57 Orde in m o .

Lorder in multiples Of SXc. 1

For A200 Starters. Siee t. u. 1 a-
sarter Sue No..COgnppid ed Open Sut- I non-CoipnpSlld

- Ambent CAmiW d 0114's 4 --C-O -- Sairl-

Utmi§Dý Staletgs-

stock T Single Pe BSock Type Singe pole a'

Ove.load u e Two pole r ISoc Over:d Using T. .Pose a

tw Typ Overtled 3 .eaie." TVye Overlke

Pull Load C Te P Load C•.. ul- l Load C"-.. Full Load Cun

of Moe ot ("ops.) e4 Mow i€•ps.) 0. Mo01. I

. . .24- .25 . 3-

.25- 31 .32- .35 .26- " z J; - .=

.32- -34 .36- .39 .29- .31 .34- .36

.35- .50 .40- I - .35 517- .41

.39- 42 .44- 48 .32- .39 64- .65

.43- .68 ._9- ".5 .,o- .63 .68- s7

.69 -. 5 .0- .8. ' .48- .70 .56- .82.56- 6 .AS1,_ . .52 .57 .61- .67
I ~6 .72.S - . 79• "-so"" ' - .63 :6-.75

I I I .:3- .7S -_ .07 .64 ", 7"0 .76- .82

.7:- .83 68- .96 .71- .77 .83- .91

+ A .- 91 _97- 106 78- 8 92- ."9

Por .92- 1'00 107- 1.16 86- 93 100- 1.09

Size 1.01- 1.11 117- 128 .94- 1.03 110- 1.20

00 1.12- 1.2 1.29- 141 1 04- 1.13 121- 1.32

A 1.23- 1.34 1.42- 1:.55 1.14- 1.25 1.33- 1.46

1.35- 1.47 
1.26- 137 1.47- 1.60

1- 62 1.72- 1.87 1.38- 1.51 1.61- 1.76

1.48- .7 - 206 1.52- 1.65 1.77- 1.93

For 1.79- 1.95 2.07- 2.26 1.66- 1.1 1 .9 21

Size 1.94- 2.15 2.27- 2.48 1.82- 1.9 213- 2.33

0 2.1-- 2.35 2.49- 2.72 2.00- 2.19 2.34- 2.55

2.36- 2.58 2.73- 2.99 2.20- 2.39 2.56- 2.80

2.59- 2.83 300- 3.26 2.40- 2.63 2.81 - 3.08

2.94- 311 3.29- 360 2 264- 2.89 309- 3.39

3.12- 3.42 3.61- 3.95 2.90- 317 340- 3.71

3.43- 3.73 3"6- 4.31 3.18- 3.47 3.72- 4.07

3.74- .07 4.32- 4.71 3.48- 3.79 4.08- 4.39

For 4.08- 4139 4.72- 5.14 3.80- 4.11 4.40- 4.7S

Size 4.40- 4 .87 5.15. 5.6 4.12- 455S 4.80- S.3

488- S.3 o.7 - 6.2 4."s- s.0 5.4 - 5.8

SI- S.9 63 - 6.8 5.1 - 5.5 5.9 - 64

60 - .4 - 7.5 5. - 5.9 6.5 - 7.0

6.5S 7.1 7.6 - 8.2 6.0 - 6.6 7.1 - 7.7

7.2 - 7.8 8.3 - 9.0 67 - 7.2 7.8 - 8.4

Po, 7.9-8.59 - * ,S :i .9 7.3-7.9 [-s -9.3

i8.6 - 9.4 10.0 -10.8 8.0 -8.71 9.4 -10.2

A 9.5 -10.3 10.9 -11.9 8.8 -- 9.5 10.3 -11.2

104 - 1 1.3 12.0 -131 9.6 -10.5 11.3 -12.3

11.4 -12.4 13.2 -14.3 10.6 -11.5 ý 12.4 -135

12S-13. 14. 15.7 11.6 - 12!.6 13.:6 -:141.712.1 - 1.• __ / •- 4.8 -16.2

13.6 -14.9 15.8 -17.2 12.7 -13.6

6s.o -16.3 17. " iW".9 13.9 -15.1 16.3 -17.8

16.4 -180. 19.0 -20.8 15.2 -16.7 1.7.: . 9I -19.5

18.1 - 8-i-"e 20.9 -22• 16.8 -18 . 19.6 - 21.5

199 -21-.7 23.0 -25-L 18.4 -20.2 21.6 -23.6

21.8 -23.9 [253 -27. 20.3 -22.2 237 -25.9

24.0 -26.2 27.7 -30.3 22.3 -24.3 26.o -28.!

- -- 2 ' / 4 -26.6 1-28.6 -31.
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TASK SUBJECTs

CONTRACT NUMBERs

MOTOR OPERATED VALVE THERMAL OVERLOAD RELA'
CHARACTERIBTIC ANALYSIS

0028-2914P.9

TA8K DESCRIPTION

BE reviewed documentation provided by TVA
overload CRI24C and CRI14D series A which
original curves as provided by BE and the
has extrapolated those curves.

for thermal
shows both the
manner in which TV#

The following is a written assessment by GE of the technical
adequacy of (1) the curves being used for the thermal
overloads CRI24C and D series As and (2) TVA's extrapolated
of the curves originally provided by GE, (GE document
e31HAI65 sh. 2). The specific selection of the thermal
overload series or its application is not within the scope a
this study.

The thermal overload relays, CRIE4C and CRIE4D in NEMA type
enclosures are designed in accordance with the requirements
of UL 508. The general design criteria for tripping time art
as follows$

Percent of Heater Nominal Rating

100

200

dm00

Trionino Time

Ultimately Trip
(less the 9 hro:

less than S min.

less the 80 soc.

/
oE ,0 -

,e, 0(

e tFs - M IS - TX- 08- 000 8) Ro



Discussion (cant.) Verified Da.te 2-8-..

The relays are tested to verify that the trip occurs
ultimately (within . hours) at 10OX current in a 40Q C
environment. The tripping time is also verified by test for
current between 200% and 900% of nominal rating. Meaningful
test data Lan not be obtained for current& between 100% and
200% because of the wide band (U min. to 8 hrs.1 of tripping
time. Also the test data are not repeatable. Because of
cooling effect of thr heater in this time zone, it is not
possible to accurately calculate the tripping time by the
traditional Imt method.

By definitions tripping time for 100% current is 8 hrs or
less. The tripping times for 200% current and higher are
tested ano given in the curve, Between 100% and 200X the
curve could be extrapolated in such a way that it woald
asymptotically meet the 100% current line in 8 hours. Since
the time scale is in log scale the tripping zone would also
be wide.

It should be noted that a capability of +/-15% field
adjustment of tripping current has been provided. This
feature could be used to adjust the ultimate tripping
currentp thereby#ma•king sure that the trip occurs at therequired current while avoiding any nuisance trip. Because

of the short time rating of the motor operated valve
operators, initial starting current and torque seating are
allowed without spurious trips while protecting the motor
from stalls and other overloads.

The time scale in the curve (e31HA165 sh. 2) extends to 1000
seconds. For proper extrapolation of the curve for currents
between 100% and e00%9 the time scale should be extended to I
hours. The curves at BOO points iho6ld asymptotically meet
the 100% line at the 8 hour point. TVA's extrapolation of
the curves between B00% and 125X current points Is
reasonable. However, TVA's extrapolation between 100% and
1e5% current is less conservative from the motor protection
point of view (i.e the actual motor trip time could be long*
than the time derived from TVA extrapolated curve) while It
is more conservative from MOV operation point of view (i.e.
it would be less prone to spurious trips). Again, as
explained above, this slight deviation in tripping time
could be corrected by field adjustment of tripping current.

PREPARED BYs S. CHAKRABDRTY (GENE)

L. GIBSON (GE-EDLC)REVZIEWED BYs
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MOTOR OVERL04D PROTECTION FOR MOTOR ACTUATL.D VALVES

Abe W. 111liadiI son-ambea Marks D. Fennkl. non-member

Uskn i - Corporation
Lynchburg. Virginia

Abstract
Normal load and abnormal load conditions for valve ac-

tutors are discussed and load characteristics are illustrated for
typical valves. Overload protection for short time duty rated
motors is discussed "t: tw;,e nomal loads .I'",ur and when
kxcked rotor occurs. The ofthe prmlmd
dtvice is outlined withemphasns o oteon during locked
rotor. The condition of locked rotor temperature rise is analyz-
ed and tests conducted to compare with calculated values. Dif-
ferent ty•;ps of overload protection devices are described and
the limited protection provided by the internal temperaturt;
sencr under the conditions of locked roor is pointed out. A
systematic approach to external overload relay selection is iI-
lustrated.
latrodaueton

Motor protection historically has concentrated on the ther-
mal apabis•ics uf the motor utihmg tic r.EMA thermal
ratings and limitations. This approach may be satisfactory for
the general purpose continuous duty motors, however, it does
not adequately handle special purpose short duty rated motors
such as those used on valve-actuators. This paper approaches
the problem of motor protection for valve actuator motors, by
first describing the normal loading imposed upon the valve ac-
tuator motor and also abnormal loadiig.

Overload protection Is accomplshed by selection of the pro-
,duster type overload relay and size. Varom types of devices are
-•iscusted and their limitations ae pointed out. in order to
inablish a common means of overload protection which will

.- qatisfy all motor frame sizes and operating conditions, em.
phasis is placed on the limiting factor - the rotor or stator
overheating under a-locked rotor conditiot.

It is the opinion of the authors, through experience, that
motor overload trotection should be accomplished by protec-
ting against thes abnormal loading co•ditlom. Se"tinS larger
torque rated motors or longer than st naopatan t d6
not reduce the vulnerability to motor falwre wen the motor is
being misused and cad actually incrcarse vulnherability of the
motor to burnout.

The misuse of motors which cap occur throqgh such things
as excessive jogging or rapi (" instantancims r s., cannot
be totally protected agaipsrby any mn s. ?Mlost of ;he misuse
which occurs in valve actuator motors produces a somewhat
equivalent effect on the motor as a oked rotor condition. The
locked rotor condition can be hand) by proper overload
selection.

VALVE MOTOR ACTUATOR APPLICATION

Normal Conditions:
A valve is a device which has two extreme limits of travelfull

open and full dose. Typically a valve motor actuator will have
built in position limit switches to stop the unit at the full open
and full dosed positions.

F 79 669-3 A paper recmwrnxrii and approvwo by the
FtPower Gen~erationi Carrtittee of tnw IEEE Power
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rn:,'k available tor printing M~y1, '1979.

In addition to position limit switches, valve motor actuators
ate equipped with a torque limiting device. This device is
designed to L.40 the output tu-que of tle actuator to the peak
torque required by the valve t'sually to seat or unseat it. The
torque limiting device is not itended nor will it adequately
protect the assembly. including the motor, against loads less
than its set position which is the peak torque.

The vast majority of motor actuated valve applications have
a stroking time, full open to full close, of less than two
minutes.

There arc numerous v".iJve designs - each of which has its own
torque requirements. According to valve manufacturer's data
and L.imitoeque experience, most wedge gate valves require
torque as shown in Figure I where 100% of torque on the
motor represents the valve unseating torque and is achieved us-
in$ the starting torque capability of the motor.

PERCENT sIROKE TIME

Figure 1. Wedge gate valv torque requirements
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Figure 2. Globe valve torque requirements
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Globe valve torque requirements can be expressed as shown
in Figure 2. Here the 100% of torque on the motor also
represents the valve unseating, assuming the pressure is over
the disc/plug and is achieved using the starting torque capabili-ty of the motor..o BUtterfly valves experience two different extremes of torque
requirements. For the valves used in low fluid velocity systems
requiring the tight shutoff, the torque requirements are similar
to wedge gate valves in that the predominent requirement is
seating cr unseating. In these applications the stall or starting
torque capability of the motor is used to achieve sating or
unseating. (See Figure 3)

0
CLOSE

LOW VP L NO'vV
BUTTERFLY VALVE

D 40 60 80 90
DEGREES OF VALVE TRAVEL

F.gum 3. Low velocity B/F valm

For the butterfly valves used in high fluid velocity applica-
tions the dynamic torque could be as high or even higher than
the seating or unseating torque (See Figure 4). The peal
dynamic torque lasts for only a small fraction of the total
stroke.

0
OPEN

20 40 60 e
DEGREES OF VALVE TRAVEL

Figure 4. High velocitV BiF valves
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By allow~ng the motor stall torque capabilit) to overcome
the dynamic torque the on0) concern to motor mntcgrity would
be the motor heat produced while approaching and leaving the
peak d)namic torque position. Due to the fact thit the peak
dynamic torque exists only momentarily and the slope of the
torque curve approaching and leaving the peak dynamic torque
postion is rather steep, the additional ' !at generated by this
above normal motor load can be neglected in valves with a
stroke time of 3 minutes or less.

Abaetalf OmddUus:
As als been indicated abo,., valve motor actuators are

equipped with position limit switches to stop the actuator at
each end of trvel. As a back-up to the position limit switches is
a torque li,...Ag switch in each direction. If these switches are
improperly set, the actuator will reach the end of travel in one
direction or the other and be mechanically limited from over-
traveling. This will allow the motor to go into a stall or locked
rotor condition. Motor overload protection must protect the
motor for this condition.

In order for the position and torque limiting switches to
function as they arv intended, the motor rotation must be cor-
rect. If the open side o! the motor reversing starter is energized.
the moor mum rotate such that the actuator is opening the
valve. If the rotation Is the reverse, the position and torque sen-
sing devices will mechanically function but will not electrically
stop the motor because they.would have been wired into the op-
posite circuit (open, vs. close). Due to the travel being
michif.icafy limitc-", tt. mctoe wilR gP to stall. hN;r1c'
ovrload protection wust protect the motor tor this eoidition.

In mid travel, high -running loads - substantially greater
than the normal run loads - can exist due to either a non-
lubricmted or dirty stem or some type of binding in either the
valve disc/wedge or stem. These high running loads would not
be high enough to trip the torque switch because the
seating/unseating loads or valve peak load (for which the
switch s set) is usually three times higher than normal run. This
meas that the running load on the motor tould be as high as
300% of expected before the torque switch would stop the ac-
tuator. The only motor protection in this situation is the motor
overload device.

It should be pointed out that the typical short operation
times for motor operated valves would limit the vulnerability to
a motor burnout due to a higher than normal rui.ning load.

MOTOR PERFORMANCE / DESIGN

In the previous secion, the typical valve torque requirements
were defined. The data indicates that the predoninent require-
ment for a motor in valve actuator service is starting/stall
torque; Linmtorque uses starting and stall torque interchange-
ably'because Limitorque considers stall as'locked rotor when
approached from full load. Industrially. the proper definition
would be starting torque. The motor, therefore, must have suf-
ficient starting torque to overcome all of the seating/unseating
or peak torque conditions previously identified.

Recognizing that motor frame size must be kept to a
minimum to reduce inertia, it is vitally important to evaluate
the running load requirements along with a suitable duty rating
to tailor the motor to the application as closely as possible. It is
also desired to match the running load requirements of the
valve to the normal rmnning load of the motor. This is desirable
because when the normal running torque of the motor is equal
to the valve required stioking torque, operating problems such
as stem binding etc. can be discovered quickly. Oversizing the
normal runningtorque capability of the motor will mask a
developing problem which could lead to more serious conse-
quences later. From the previous torqde curves for valve re-
quirements (Figures I thru 4). it can be seen that a running (nor-
mal) torque capability of 20% of rated starting torque would
be a proper selection.

Evaluating frame sizes for their inertial impact, a duty rating
of 15 minutes is selected. This time rating accommodates
almost all standard valvc applications. Duty ratings below 15
minutes (for 3-phase) do not produce significant frame/inertia
reduc;ions and would scrc a much smaller percentage of the
number of applications.
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In Flure $ the temperature rise curve for two Limitorque
mowto tted. The temperature rise shown is for the utator

STh value show represent the temperature rise at
lu ing• load. twice the normal running load, and the

temperature dm at locked rotor. Curve 413013-3-AT is a 1.33
HP (10 ft. lb. sma torque, 3600 rpm) mad Curve 2507 is a 10
HIP (130 ft b. mn torque, I10 rqpm Recognizing that most
valve actuator roke tumes -are two minutes or less, the
conservatism of the motor themal apabil•t even at two times
the normal runnin torqe lq apparent.

torque because the actuator will have an unnecessarily high
sta rorque. From Figure 6 it is apparent that.the efficiency of
a valve actuator is its highest above 50% specd, resulting in a
compounding effect where the maximum torque of the motor
is delivered at the peak efficiency of the actuator.

This extra torque is unusable in that the actuator must be siz-
ed for its starting torque capability from a static position (point
of lawes efficiency and highest torquL:.

TIME iSEONDS OR MI NUTESI

TIME (SECONDS OR MINUTES)

Figure 5. Tenpeatur. rise for 10 ft-lb 3600 RPM and
for 150 ft-lb 1900 RPM valve actaator motor.

The speed/torque characteristics must be such that the
motor does not lose speed at too great a rate as the load in-
creases between the normal running load and twice that value
(Which would allow for peak dynamic torque as well as some
'.,rload in mid stroke). It is not advantageous to have the
rcakdown torque of the motor greater than the starting

Figure 6. Motor and valve actuator speed-torque
curve. Efficiency verus speed.

Figure 6 plots the speed/torque curve of a typical valve ac-
tuator motor along with the speed/torque capability for the ac-
tuator itself. These two curves do not coincide because of the
variationsin efficiency of the actuator. For example, at normal
running speed, the actuator delivers 33% of its rated torque
when the motor Is delivering 20% of its rated torque.

For comparisop, a plot of speed vs. torque is made of a
typical valve Ictu4tor (Limitorque) motor along with standard
Nema,.Dcswg 8 and D in Flgure 7.

.... 1 '- " "

Figure 7. Speecd torque cirves (typical)
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OV.RI OAi) PROTECTION

Gemral Requirement%:
The National Elctrc Code II specifies the selection of

overload devices intended to protect motors and motor control
apparatus against excessive heating due to motor overloads and
failure tr ta.rt. 'pi..al general purpose (continuous duty)
motors with 1.0 service factor and Class B insulation use must
hase their heater selection such that the trip current of the
heater does not exceed 115% of the motor nameplate current
according to this code. Short time duty rated motors, such as
valve actuator motors, are exempt from this criteria. The ex-
emption allows the equipment manufacturer to provide the
type of overload protection most appropriate for the motor
and application.

Performac:

The performance of the oserload des.:e must protect
against:

(a) a trip during acceleration
(Ih) nuiance trip% at normal load
1c) nui.ancv tnrp at Own duration 2W00, normal load
(d) oserhealing in the %tahor winding during running

os erloahd
(e) oerheating in the stator winding during locked

rotor
If) O',Phe'rir,:- 'is the rotir du•int )ab', 1 Iolo'

An almost instantaneous acceleration (a) is achieved with a
valse actuator motor. if sufficient torque is available to oser-
come the static friction of the actuatot under load. movement
occurs. The actuator efficency increases substantially as the
actuator begins to move Isec Figure 6) which results in a
decrease in the load at the motor shaft. The actuator available
torque increases for this same reason.

Nuisance overload trips (b) and 1c) usually occur due to im-
properly selected overload types or ratings. The condition of
nuisance trip-. can be avoided by proper selection as dis:used
later.

The protection against running overload (d) is necessary to
protect against abnormally high continuous torque re-
quirement,, that are less than that necessary to trip the torque
switch. Selecting an overload in the method described later will
satisfactorily handle this condition.

The most important occurance to protect against in a valve
actuator motor is the condition of overheating in the stator or
rotor during locked rotor (e) and (n. This overheating, caused
by a stalled motor condition, results in a high rate of
temperature rise in both the stator winding as well as the rotor
squirrel cage. Motor failure due to a locked rotor condition
represents over 90% of the reported field problems on value ac-
tualor motors.

The NEMA allowable temperature limit of the stator wind-
ings is a well standardized value based on the type of insulation
used. Class B insulation in totally enclosed non-ventilated
(TENV) motors require 125SC maximum continuous
temperature limit. For short term stall conditions, this max-
imum temperature is used as a target temperature rise in order
to maintain the maximum life expectancy for the motor. The
temperature limit of the rotor squirrel cage is different from
the stator and must be kept at a reasonable level relative to the
material used as will be discussed later.

Under locked rotor condition, if the stator reaches the in.
sulation temperature limit before the rotor reaches its limiting
temperature, the motor is considered "stator limited,"
however, if the rotor temperature reaches its maximum limit
before the stator, the motor is considered "rotor limited."

Stator Temperature Rise:
Stator tcmrerature rie can be accurately measured with

winding temperature sensing devicc while the motor is in sere-
ice. Figure 5 i]!:itrate, the stator temperature versu• time for
t%,,o motr•r. :Staad;:d I imitorq:,c motors all hate ful perfor-
n;ancr ic,-:- 'onducij •,hi,.ih ;provide temperature rise data.

pOR40po",;o --Af
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Using these- curves the stator can be protected by selecting the
overload deoice iahwh trips prior to tbe %afe operating time
under locked rotor and normal loa:. Allowances can also be
made in the overload selection fo: higher than nornial running
loads if necessary.

Rotor Temperaturv Rise:
The rotor heating condition under a running overload is vir-

tually impossible 4o measure in normal seiroce. During a run-
nindg overload condition, the heat rise generated by the rotor
can be ignored as there is sufficient heat transfer from the rotor
to the stator to maintain & sufficient uniformity in temperature
to make all motor frame sizes "stator limited" while running.
This heat is reflected in the stator temperature rise during nor-
mal &t.1 0 ce normal loads as shown in Figure 5.

Under locked rotor conditions. the stator temperature is not
always indicative of the rotor temperature. To analyze the con-
dition of rotor tempperature rise under locked rotor, it is assum-
ed that no heat transfer occurs from the rotor bar to the str-
rounding material From this analysis, a range of temperature
rises are calculated for magnesium and aluminum which are t lie
two most comnion metals found in squirrel cage rotors. From
the definition of Specific Heat (C,). the rate of rise is given by:

1:1 1 Lo,k a• ,,J IL% %r.I - I Ik, -'..I•k ih

III I L, hký laj ,II A. 6 ' L '" - 'w i . L • [I. 4aM ' p' c ':. A I.W i):

Irin" A im"I

44! Sqh! tk,,, r pkit Cm'I - k.".h ) A '#cm

The following results are obtained:
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From reference [21 representative- salues for density (p).
resistivity (6) and ,peci'ic heat (C.) for aluminum and
magnesium were inserted in equation (5). Thee two necta,, are
the most common currently used in cast squirrel cage rottrs.

I0) IA'. ,,, I It.I I Ito - Iu'l, Amp .'n:.

0.r..I
I*I ~ ~ C P|l,' n | '' " of Il* ., %~Mr  M." ýJ'

I Iwo+

Motor manufacturers have advised that the currcnt density can
vary between 3000 amperes per square centimeter and 4500
amperes per square centimeter for this type of high torque
motor. Inserting these two values of amps/cm! into (6) and (7),
we obtain:

III Alhum lmwU - 1 - 11bIN'. I SI t a' 34 1 X '"fI
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The maximum tempetature allowable for the rotor varies ac-
cording to the judgment of the motor manufacturer. Both
aluminum and magnesium melt at approximately 65n°C 131.
Magnesium aUoys are heat treated at 330'C to 415*C [4J.
Therefore a maximum allowable temperature of 400*C to
500S'C is a reasonable limit. Thus from equation (,) and (9)
certain designs can have their rotor temperatur.s reach a
temperature of .00OC in 10-20 seconds.

To verify these calculated salues locked rotor test,. were
conducted on three frame size motors:

No. I: 42 frame, 71/1 ft. lb., Locked Rotor Torque,
1800 rpm, .48 lip. 15 minute duty.

No. 2: 56 frame. 10 ft. It,., tocked Rotor Torque,
3600 rpm. 1.33 lip. 15 minute duty.
Cur% t: 413018-3-AT

No,. 1: 21t) fr.mic, 1.5O ft. lb.. I.,,:,,d Rotor Torque.
IS")X.) rpm:t . I1) lip. 15 minrute dJ:ty.
C'Ifse ( 2`07
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Temperatures were measured at points indicated in Figure 8
under locked rotor conditions. The temperature rises are il-
lustrated in Figure 9. From the test data. motor No. I exhibited
an initial rotor bar rise of 2.9"C/second. Motor No. 2 had an
initial rotor bar nse of 6.4C/secood. Motor No. 3 had an in-

bitial rotor bar rise of 40.1C/second.

BAR- ROTOR BAR
*DG - STATOR WINDING

Fyur &. Location of dwinocouplu on locked rotor test

These test date present two examples of staior limited
Jri•isg iMoioj fig. I ano 2). The variance o1 the test data from
the calculated data is due to the relatively rapid heat transfer
ftc~n the rotor bar to the rotor iron. Motor No. 3 is an example
of a rotor limited design. The initial rotor bat rise of this motor
of 40"C/second is wittin range of the calclat values.

On high torque motors, the tendency of' rotor beat rise be-
ing a more severe condition than stator beet rise Increases as
the motor frame size increases. All test data: demonstrated a
minimum safe locked rotor time of 13 {ieconds.'

A target of 10 seconds locked rotor time will be established
ior overload selection to gan the highes of safety fac-
For emen thoufh IS seconds locked rotor time isconsidcrd ade-quate protection for.vahe actuator motors.

! 20

OVERLO.ýD DE% WCES

Types of Overload Devices:

The types of overload devices in general use for valve ac-
tuator motors (42 frame thru 404 frame) are (a) integral devices
located on stator windings, (b) external devices actuated by
motor current, ind (c) a combination of internal and external
devices.

The internal temperature sensor (a located on the stator
winding (thermistor or thermal actuated contact) provides ade-
quate protection for running conditions Lut limited protection
under locked rotor conditions. Some motor frame sizes are
rotor limited as described previously in which case an internal
temperature sensor is ineffective. Figure 9 motor number 3
demonstrates such a case. Additionally, internal sensors tend
to be more vulnerable to failure due to heavy vibration found
in some ,."tatstr applications thercby creating maintenance
difficulties. Their accessaIllity arid serviceability are severelylimited.

External devices (b) or overload relays from our experience
have bisn found to provide better overload protection than any
otkr device thrpiuhout the range of actuator motor sizes used.

The overload relay is a imp le, well understood electrical
coAtrol element which has the flexibility to have its trip point
adjusted or changed c€sily. The performence characteristics of
overload relays can be matched directly to the requirements of
special purpose, short time rated motors and therefore provide
the best overload protection.

A combination of (a) and (b) will provide more protection
than either device separately. However, suitable protection is
pro-idead tYO ei3 v iraii de-ice, and the sccond or intcrual
device serves linle useful function.
Ovedoad Rlays:

Tbh overload relay, being the best suited for valve actuator
motor protection, is the primarv recommendation of Limitor-
que. The construction and sizlug will be further amplified.

Overload relays consist of the current carrying portion and
the tripping mechanism. The current carrying portion is a
mea to produce heat. This heat must be transferred to the
heat sensitive tripping mechanism. A thermal lag exists as the
heat transfer occurs. An inexpensive and easily replaceale
heaier design in the past has generally resulted in one which has
a loqge thermal delay on high currents.

TIME ISECI TIME (SEC)
MOTOR N.O 1 MOTOR 140. 2

Figure 9. Temporature rise under locked ro:or
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NEMA (S1 classifies overload relays bv a class number. 1 hi:
indkites the maximum time in second, at which it will trip
when carrytng 6(0W% of its trip current. NEMA tests rcquire:

I (a) relay must trip (no time limit) itt IO% of its trip
rating

(b) relay must trip in 480 %econds at a current of
200D% of its trip rating

(c) relay must trip in the number of seconds equal to
its Class number at a current of 600% of i's trip
rating

A Class 20 relay must trip in2D seconds at 600% current; a
CasI 10 relay must trip in 10 seconds at 600M% current. As seen
later. a- overload relay which meets or v'ceeds Class 10 re-
~rements Is prefsrab, i•,o"ve otber Classe ..awy be used if

• hbear size Is properly scle.ted.
bSuare D hand reset melting alloy 16) is consintued with the

eutectic alloy solde element as par of the replaceable heater.
Tis allows improvement of the heat iramfer between this
beater and the solder element. The result is the availability of a
quick trip device. Allen-Bradley han reset eutectic alloy ther-
mal osr-load device 171 is constructed in a similar matter.
Gould. Inc. (Rowan) hand or auto rdset bimetal overload relay
181 provides for motor current to pass directly through thebimetal element. Therefore. no theimal trainsfer delay is ex-
perienced. A 3-4 seconds is also achievable with*600% of trip
current rating. The time-current curves far- all of the above i%

in FM.;.. ,0. T,,a ,li,-,•zadly &Npc , heater is Il-
lustrated as typical of the standard trip type overload relay.
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Figure 10. Overload tine current characteristics

...NG OF OVERLOAD HEATERS

General:
Some confusion may retul: in the different terms various

manufacturers use tor the value of the motor current required
to aiivate an overload devicc. The currcn "" hich will eventual-
ly cause the overload regay to trip may be called by various
manufacturers trip current, rated current, or Wztimate current.
This paper wil use trip current as that current which will even-
tually cause the rc'ay to operate or trip. The manufacturers
time-current characteristics are plotted in trip current versus
time (See Figure 10).

Overload heater tables are listed in terms of motor full load
amperage. Th- li-ted amperes In these tables (minimum value if
a range b given) must be converted tq trip current in order to
provide the correct iase or 100% vaue in the time-currcnt
curves of Figure 10. This.tauhiplier (iited vs trip urrent) will
be Indicated by the iatuufacturer and will be 1.15. 1.20, or
1..23. Gould (Rowan) prints their time-current curves In motor
full load amps so that no conversion H required. The Gould
overload data were plotted In Figure 10 by converting their
values to trip current in order to have a.curate comparison
with the balance of the time-current data.

Heanl., er cto
In order to find a heater size for standard trip devices, divide

the motor normal load current by the multiplier mentioned
oh"e (iefd ! ,-p I zd -lcci the hzcz:.r wiloseicd

amperage value is less than this calculated value. See Figule I I
for an example.

The listed amperage value is converted to trip current by tak-
ing its product with the listed vs trip multiplier. This value of
trip current becomes the base for calculating percent of trip
amps as shoan on the abscissa of Figure 10. The motor locked
rotor ourrent is divided by this base to arrive at a percentage
which will determine thF trip time at locked rotor. If trip time is
too long. the next smaller heater must be selected. See Figure
II as an example.

When the trip time uhder locked rotor condition is found
adequate, the trip time under normal load and under twice nor-
mal load is determined. A judgment is made based on these trip
times relative to the stroking lime of the valve in the particular
application and/or the thermal capabilit'y of the motor as
defined by the motor performance curve.

It should be noted that infinite trip time on normal load cur-
rent is not to he considered injurious to the motor since the
valve stroke time limits the amount of run time actually en-
countered.

Based on the previous discussion on the types of overloads
encountered, the most important criteria is the trip time under
locked rotor conditions. The allowable locked rotor time must
come from the motor manufacturer. Limltorque Corporation
requires its motor manufacturers to provide a minimum of
10-15 seconds allowable stall time. This Is a realistic value even
for rotor limited motors.

The quick trip overloads such as Gobld (Rowan). provide
more latitude in motor heater e'.lection. Figure II also has an
overload selection based on these faster trip devices. Note that
the trip current of the selected overl6ad relay is equal to the
motor full load current. Thus, nuisance trips will be avoided
while still providing protection for twice normal loads.
Comdhion

Understanding the application together with the motor per-
formance requirements and design will enhance thc selection of
the proper overload device.

Rotor heating prevents the use of an internal stator winding
temperature device as the sole means ot overload protection for
all the motor frame sizes currently available. The stator win-
ding temperature deviccs also present maintainability problems
not associated with external devices.

The external overload relay provides sat isfactory motor pro-
tection against both normal and ahnoumal actuator/motor
loading conditionm. The s'l-htion pro•cdurc outlined %%ill pro-
side the prrote'tion rcquire'd fur ;alrmnt all operating coa;diltion%
in the s;zcial purpo,•c high toisTmt sho';l t fmc rated motorl% us-
ed in valc actuator scrvime.

7Z~ 4-9-qo ATr'&CAlM"' (6
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FIGURE Ii

Example of overload .eater size selection

1. MOTOR TO BE PROTECTED:

10 ft.lb. 3600 RPM. 1/60/460 %,t. 1.33 HP, 13 minuteduty. heat rise data prewnted in Figure 5.
Normal load currnt 2.4 amps
Twice normal load current 3.3 amps
Locked rotor curr. 16.0 amps

if. TYPE OVERLOAD RELAY USED
Allen Bradley Bul. 810 Type N Per Table 3*

Multiplir(istd vs. trip curren) - 1.1S
2.4 amps (m#or nr•sral load) . I '9 (multiplier)

- 2.09 amps.

Selected next smallest heater size - NIS
(1.97 amps listed full load)
Trip current: 1.97 (listed) amps x 1.15 (multiplier)

• 2.27 amps
Locked rotor % - 16 amps (locked rotor)
÷ 2.27 amps trip current - 705%

From Figure 10 (Type N) it can be seen that it takes 12
seconds to trip an NIS heater with 703% current.

If lGFMFNT* .rc-. prf.in-. data. 12 ?n•.ros t•ip time ct
locked rotor would offer adequate protection.
Howevr, It is longer than our target of 10
seconds, evailuate ssm•l helter.

Select smaller heater size - N14
(1.79 amps listed full load)

Trip current = 1.79 amps x 1.15 (multiplier)
=. 2.06 ampsP Locked rotor %. - 16 amps (locked rotor)

+ 2.06 amps trip current as 777%
From Figure 10 it can be seen that it takes 10 seconds to
:rip an N14 Heater with 777% current.

JUDGEMENT: Locked rotor tar" time of 10 seconds has
been satisfivd. Wiq the smaller heater size
cause nuisance tripapnm 4utW stroking due'to
its low cunmt ratty.

From Figure 10 {Typi N):
Trip time at normal load (2.4 azpps)= infinity
Trip time at twice normal lo" (3.3 amps) = 216 sec.
Trip time at locked rotor (16 amps) 10 seconds

ANSWER: The N14 overload Is propt•ry szed to protect
te motor at locked rotor. It1will W110 ow 1I
minute (motor duty ratingj stroke time at nor-
mal load and 216 second stroke time at t*ice
normal load for which the motor thermal
rating as 540 seconds (9 minutes) per Figure 1.
SELECION IS CORRECT.

"'T'he appropriate table for a heater sel•qio, for a full voltag
reversing starter overload built intugraf In a Lititorqui 4K-
tuator.

Alan W. Richards was born in Cleveland, Ohio, 1932. -ie
received the B.S. in E:E. from Ohio trate University, the M.S.
in Engineering Administration from Ca-Weitera' Reserve
University. and the M.S iI f.E. from Cleveland State Univer-
sity in 1957, 1961, and 1970 respectively.

Mr. Richards is a Registered Professional Engineer in the
te of Ohio. Since 1972 he has held the position of Manager,

rical Department, Limitorque Corporation.

111. TYPE OVERLOAD RELAY USED
Gould (Rowan) type 2150 - Multiplier (listed vs. trip)

= 1.2
2.4 amps (motor normal load) + 1.2 = 2.0 amps

Select Catalog size SDAH (set adjustment at 2.0 amps)
Trip current - 2.0 (hsted) amps x 1.20 (multiplier)

= 2.4 amps

Locked rotor N - 16 amps (locked rotor)
.. 2.4 amrs trip current = 666%

From Fqgure 10 (Type SD) it ca-i be seen that it takes
5 seconds to trip a size SDAH o% erload.

JUDGEMENT: Locked rotor target time of 10 seconds has
been more than amply satisfied. Will the
selection cause nuisance tripping during
srokiag?

From Figure 10 (Tn,' SD):
Trip time at normal load (2.4 amps) = infinity
Trip tite at twice normal load (3.3 amps) = 120 sec.
Trip tim' at locked rotor (16 amps) - 5 seconds

ANS'WR.'ER: The SPAII o0:,lud i ptuctly i Lcd ,u pto-
tect the motor at locked rotor. It will also
allow 15 minutes (motor duty rating) stroke
titne at normal load and 120 seconds stroke
time at twice normal load for which the motor
thtrmal rating is 540 seconds (9 minutes) per
FIgum S. SELECTION IS CORRECT.
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Discussion

h eYin. and Jose Do Castro (The Ralph M. Parsons Company. Pasa-
in. CA). We read this paper with preal interest. The motor actuated

s are very common in engineering design and application. but the
knowledge in that particular area is rather limited.

We would raise our view points as follows:
I) Wp think the valve manufacturers should be responsible for

choosing a proper motor to match with a specific valve for Satisfactory
operation.

2) Regarding the misuse of motors, this:hnay be applicable to al
motor applications, not only for .motors for valve operation. For
instlce. excessive startinp of an induction motor may camus motor
burnout. Therefore. operalional rules should be t"laced in practice to
prevent the misuse.

3) Why did the author choose 200% votini load as one of the
overload protection criteria? We don't see any ignificance of using

00% normal load criterion in selectin the overload hater.
4) If only motor locked rotor protection, is destred, a 51 device

(phase current) could be set at a little bit higher than the operating time
in which motor draws locked-rotor current. 7'is point should, of
course. be below the motor thermal capacity curve and the motor
would trip dujrng stalling. This has been widely end in coamon
motors for locked-rotor protection. Whether this application is adequate
to motors for valve operation, the authors comment is appreciated.

5) Fig. 10 shows several over4oad timecunrrert characteristics
from various manuf2fcurera. We douit know uaPNhr, they or- typtajly
for common motor overload protection except curve N looks familiar.
In most cases, the overload characteristics of the overload relay is
coordinated with the motor therinal capacity curve and kencrally may
not serve the motor as locked rotor protection. Curve QSD, K or others
in Fig. 10 may cause tripping during routine Pnotor starting period due
to too short time at 60D) rated current value. However, they may be
adequate for motors for valve applications as the author indicated.

6) Westinghouse type MOR overload relay has versatile charac-
teristics in application. Would the author comment whether it is ade-

iNate for the motors for valve applcation'

Alan W. Richards and Charles D. Formica: I) It is true that the valve
manufacturer must provide the seating ;.nd unat.ling tOrlut' rr'quirrJ
by the valve as well as the e'pccted running torques. An orerating time
for full valve travel will be agreed upon. These fact. mrst then be uscd
by the actuator manufacturer to size the acw,,..tor and select the pt,.r v
motor. The actuator eflrciencits play such an important part in motor'
sizing that the proper motor selection must rem;in the tisponsibility of
the actuator manufacture, . .

2) We, aee tbia 4d6ataonal rulei should prevent motor misuse.
The WK actuattr motor is perhas favored since in most cases the
process dic• the number of starts required. It is, however, difficult
tO acqie Me number of starts allowed by the motor manufacturer.
The 4eil d. hip' thte torque) required for this type of motor does
not allow the motor mumufacturer to interpolate from previous test
data. Thus, operational riles are difficult to determine.

3) The 200 percent normal load criteria was chosen as a check for
running .ovesumrrnt protection. Slight overloads are protected against
by thi limiting valve travel. Further. by checking for trip time at twice
rated load, nuisance tripping can be avoided.

4) For valves with standard travel, we agree that a 5i devwe would
be easy to apey and would give locked rotor protection. Valve; with
long running tiae relative to the duty rating of the motor would. how-
ever, need inuapt overcurrent protection.

5) Due to the absence of any appreciable reflected load inertia and
the fact that valve actuator motors have 500 percent starting torque.
the acceleration dine is approximately .25 seconds. Thus. quick trip
_,V4o34. mse as OS) rmd K o-l.-. Ri-,..,t. dn.,, th

motor acceleration. We agree that the curve N is difficult to coordinate
with a motor whose thermal capacity curve is defined by 10 seconds at
stall and IS minutes at 100 percent current.

6) The Westinght use Type MOR overload relay with IITM heater
module appes to follow the QSD or K curve shown in the paper. The
reported trip tune at 600 percent of heater rating is four to seven
seconds for this device. This fast response to motor locked rotor cur-
rent makes this device more than adequate for motor protection in
valve applications.

Manuscnpt received August 13.1979. Manixrt received Juni 17.1980.
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ATTACHMENT NO. M0866-.A PAGE 1
CALC NO. WBN EEB-MS-TIO8-0008

PREPARED: . . DATES 4"//- ,o
VERIFIED: , ' __ DATE:,Ž/Z?ýi2

PURPOSE

The purpose of this Attachment is to evaluate and support
modifications to be implemented under the following DCN'sz
M-08663-A, M-09166-A, M-09228-A, A-O6885-", A-07054-B,
P-03065-A, and P-01136-A.

The modifications involve breaker and/or breaker setting,
overload heater, and motor 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-TIOB-0008 ,

PREPAREDs DATE. 4,,t
VERIFIED= DATE: .. f-

1.0 SCOPE

This revision adds "sas 480V Class 1E protective devices and
cable protection for System Group I (systems 32, 67, and 70)
that receive power from the Class 1E boards listed within
the base calculation (Section 1.1, Page 7). Devices within
other systems will be evaluated at a later date.

2.0 ASSUMPTIONS

A. See Unverified Assumptions identified in the base
calculation (Section 2.0, Page B).

B. The maximum stroke time for valves 0-FCV-67-144•pkJ
1-FCV-67-143-A, and 2-FCV-67-143-A is less thank1:20
seconds. T1,IZ) IC AN. U,•E• FIED ASi.iua'.."M WaO/N• j

3.0 SOURCES OF DESIGN INPUT / REFERENCES

3.1 TVA Calculation, Auxiliary Power Systems Analyses,
Appendix L & M, WBN EEB-MS-TIO6-0002, Rev 1,
(B26900405404)

3.2 Attachment 1 of the base calculation and Section A of
this attachment

3.3 Design Change Notice No. P-06978-A, (B26891209800)

3.4 Design Change Notice No. M-09166-A

3.5 Design Change Notice No. M-09228-A

3.6 Design Change Notice No. A-06885-B

3.7 Design Change Notice No. A-07054-B

3.B Design Change Notice No. P-03065-A

3.9 Design Change Notice No. P-01136-A, (B26890504801)

3.10 TVA Electrical Design Standard DS-E12.6.2, Rev. 0

3.11 SKM Systems Analysis, Inc. Computer Aided Plotting For
Time Overcurrent Reporting (CAPTOR), Version 2.1,
Electrical Engineering Computer Software

1.2 YA EWA- S -,e , 778- 41- (8AG oo oS'4) e-



ATTACHMENT M08663A PAGE 3
CALC NO. WBN EEB-MS-TIOB-0008PREPARED, DTsPREARE: .'..DATEu _r"_-I•_2_

VERIFIED:__ DATE: V3._

3.12 UL Standard 489p Molded Case Circuit Breakers and
Circuit breaker Enclosures

4.0 DESIGN INPUT DATA

The Design input data consists of the following.

Protective device data was taken from Ref. 3.2

Cable data was taken from Ref. 3.1 and 3.3

Miscellaneous data was taken from Ref. 3.4 through 3.9 as
required.

5.0 JUSTIFICATION OF ASSUMPTIONS

See Justification of Assumptions in base calculation (Section
5.0, Page 12).

6.0 METHODOLOGY

The breaker types, settings, and overload heaters selected
per the criteria formulated in Revision 0 of this
calculation are identified in Appendix A with any changes or
additions to the Appendix documented and tabulated in
Section A of this attachment (Data shown in Section A
supercedes that shown in Attachment 1).

The Design Input Data was tabulated identifying the board,
compartment, protective device data, and cable data. (See
Section B).

Time-current plots were developed for each device type and
rating showing both the protective device and the short time
heating limits for various cable sizes. Each plot will show
the minimum conductor size which may be used with the device
and any limitations on settings for adjustable devices. (See
Section C).

The circuits are considered adequately protected if the
cables are prevented from reaching thermal damage for ten
seconds for a low impedance fault.
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By comparison of the protective device data, cable data, and
the time current curves for the deviLe it was determined
whether the circuit passed or failed and noted in the 'CABLE
PROT' column of Section B.

7.0 GRAPHICS

Graphics for cable protection consists of the time-current
plots described earlier and shown in Section C These plots
were generated using computer software (Ref. 3.%). Each
curve was checked using manufacturer's published curves for
the protective device for accuracy. Minor deviations not
adversely affecting the results of this calculation were
ignored.

8.0 SUMMARY OF RESULTS

The result of this analysis is that the protection for the
480V Class 1E cables within the scope previously outlined
have been determined to pass or fail as indicated in
Section B.

9.0 CONCLUSION

For those circuits identified as "PASS", the protective
device installed will provide adequate cable protection
against thermal damage. For those cases where full
coordination between the cable damage curve and the molded
case circuit breaker instantaneous trip curve cannot be
attained, credit is taken for UL Standard 489 (Ref 3.7) to
show that the cables are adequately protected against short
circuits up to the breaker interrupting rating.

10.0 SECTION REFERENCES

SECTION A - Tabulation of modifications to circuit breakers,
settings, and overload heaters for the listed
DCN's

SECTION B - Tabulation of protective devices, cable data,
and cable protection pass/fail evaluation

SECTION C - Time-current plots for protective devices



GROUP 16014 P%
GROUP I M4CC LOADS A ASSOCIATED DCU CHANOIS VM-EU-HI-ti 08-0003

sOD.J.O BOARD P EWIPIDWO NP FL! LIA SP OVL., ETIO9E UP3 II A InDO st IKIPIT? POSI T
I DCV Ott IA-A Backwash VIv
I RCV Str IA-A Flush VIv
I RCV itt 13-3 Backwash VIv
1 LCV Itr 18-U Flush VIy
I LnCV itt 2A-A Backwash VIv
1 R2CV Stt WA-A Flush Vlv
I ZICVW tr 23-8 lackwash Vly
1 Traveling Sctn 23-3
1 DCV St: 23-3 Flush Vli
1 IN DO NX IAI & IA? #PLY VLV
I 3NDO £1o IAl A 1 $U SUP VLV
1 I14 DO 31O HE $UP VLV "14 NOR 1
1 loer Dq Hx Sup VIF From WEd 2A
1 IN DO .NO HI ZAI & 2A) SU? VLV
I IN1 DO ENO NO ZAI & 2AZ $UP VLV
I 34 DO 314O SUP VLV FtOW I01 I1
1 "1O 11<NO SUP V5V FROM 0DO IA
I iply 1dr IA To WEd I1 l.in VIV
1 Up: Cat. Vt CIt IA gup ISO VIv
I WL Catmt IC CIE Disch too VI,
1 Up: Cnt. Vt Cit IC Sup Ito VIv
I Up: Cnt Vt Cit IA Die loin VIv
I UP CNT1 VT CIA 18 DISN 100 VLV
I UP CKIN Vt CLI IC DIll ISO VLV
I UP CTNM VT CL5 1D DISK 1SO VIV
I Cmpnt C19 Hs A Dlech Cant Vlv
I FDR DIR TO COil? 53
I 0CP Oil CIE Ata Cntut lain VIv
I Aux Vaste Rvap Pk9 Outlet Vlv
I Misc Iqpt Ndr Inlet Vlv
I CCI HI A DiIC WYPASS COOT WLV
I FDA BIR TO COWP l1t
I RHI Nx A-A Outlet VlI
I saiple lx Idr Outlet VIv
I COVE Did? Supply Val"e
I CDVh IRutdinq Return Valve
I Lvr Catmt 13 CIt Dish so* Vlv
I Up Cnam Vt CIE IA Dish ISo VIv
1LW Cntmt ID Cl: Dish Iso Vlv
I Up Cntm Vt Cl IC Dish Ioo Viv
1 Up Cnt. Vt CI lB Dish ISO Vlv
1 Up Cats Vt CIE 11 Sup Iso Vlv
I UP CNTM VT CLR ID DIg 10 VLWV
I Up Cnt. Vt CIE 1D Sup Iso VIv
I RCP Oil Cl Etn Cntnt lain Vlv
1 CCSP IAAMIBI To C-S Inl Iso VI
1 FOR DKR TO COMP 61
1 CCS HI C DISCH BYPASI COt? VWV
I LAUC Hdr 2A ISO Viv Ilefoa It:
1 Capnt C19 Hx A Di0ch Coat VIv
1 CDVr BLDG SUPPLY VALVE
I SPLY NOR 2A TO HDR 11 IStL VLV

203 C&A Wilt D 10I-A
203 C&A Vltr 0o Ii-A
205 C&A VWlt s0 111-B
105 C.IA V•it D0 111-0
207 CIA VWI 0 2I-A
207 CIA VWlt 30 IAI-A
209 CIA VWit so 231-3
309 C&A VOIT 30 231-3
209 CIA WIIT 3O 231-3
217 OIL AUX 3D IAI-A
211 ODEL AX 3 1IA2-A
211 DEL AUX so I11-$
220 DEL AUX AD 1132-
221 DOL Aux DO3 2I-A
222 DIL AUI 3D 2AI-A
32) DEL AUX 30 11-B
224 DIL AUX D0 232-B
236 tROV SO IA-A
3)6 BHOY 3D IA2-A
236 AHOV 10 1A3-A
236 ANOV 10 IA2-A
236 IAOV D0 I12-A
236 INOV OD II-A
236 AHOV 30 IA2-A
236 ANOV 3O IA2-A
236 AHOV Do 1*2-A
236 RMOV 30 IA2-A
236 AO, 3D 1IA2-A

236 AHOY 30 1AI-A236 I•OV 3o 1A2-A
236 IHOV Do IA2-A

236 KHOV RD IA2-A
136 WHOV DO I*-A
231 ANOV s0 113-9
230 AHOV Yo0 i2?-
2316 HOV 3o 132-3
331 AHOY 30 1132-
233 AHOV go 132-3
131 AHOV 3D 112-1
131 AiOy sD 132-B
1331 Aov Do 132-11
2331 HOV 3D 13D-3
233 ANOV 3D 132-3
233 AHOV sD 13-B
231 HMOV 3D 1D2-B

2331 HOV 10 132-3
240 3140V 3D 2-A
240 AHOV 3D 2AI-A
240 RAOV 3D 2A*-A
240 RHOV 3D 2AI-A

i -FCV-67-9A-A
I-FCV-67-IO-A
I-FCV-67-IOA O
1 .CV-67-103-O
2-FCV-67-91-A
2- ICY-67-93-A
2 FCV-67-IOA-9
2-HTI-67-401-3
I-FcV-67-j00-5
I -Cv-67-66-A
I-FCY-67-6O-A
I-tCV-67-67-1
I-FCV-67-65-O
2-ICV-B7-66-A
2-FCV-67-6I-A
2-ICV-67-67-3
2 FCV-67-6S-1
I -rCV-67-147-A
I FCV-67-1)0-A
I -CV-67-9$-A
I-FCV-67-133-A
I-rCv-67-315-A
i-FCv-67-119-A
I -rcV-67-296-A
I -FCV-67-142-A
I -ICV-67-146-A
TO CON"? 51
I-rcv-70-9 2-A
0-rcv-70-113-A
I-rCV-70*-4A

-IrCV-67-143-A
I-KCV-70-1IJ-A

I-ICV-70-183-A
I -FCy-?0-207-3
0-MC-70-106-8
I -FCV-67-193-I
I-rCv-57-131-0
I-FCV-67-131-I
i -rCv-67- 134-3
I- FCV-617-297-3
I-FCV-67-136-3
I-FCV-67- 29-B
I-FCV-67-141-D
I-FCV-70-69-I
I -rCY-7o-S4-B
I-Cv-?70-134-B
0-FCv-67-144-I
2-FCV--6-22-A
2-rcv-67-146-A
O-ICv-70-206-A
2-ICV-67-223-A

\I323\CCLDS

OP ENO-Tifl

0.3!
0;31

0,31

0o33

$.0t

0.17

0.11
Oil!
0.1!0,1!

0,13
00.7
0.3•0.1 !
O.Ii0;1U
0.11
0.130.13

0.13
0,76
0,13

0.12
0.33

0.13
Poll

1,17

0,13
0.13
0.13

0,13

0.13
0713
0.13
0.13
0.13
0.il

0.1:
0,13
0,33
0.17
0.125

oil:

0.75
0.75
0.7S
0Q.7
0.75
0.75
0.75
6.60
1.00
0.39
0.39
0.39
0.39
0.39
0.39
0.39
0.39
2.30
0.45
0.45
0.45
0.45
0.45
0.45
0.45
0.63
2.30
0.60
0.60
0.95
0.45
0.4S
0.95
0.45
0.45
0.45
0.45
0.45
0.45
0.45
0.45
0.45
0.45
0.45
0.45
1.90
0.45
0.45
0.95
1.90
0.45
1.90

t14
T14
T14
?14
T14
T14

1.15 T38
T14
To
TO
TO
TI
TO
TO

TO

T9

T9

TIS
TI6

?I
Ti5

TIS

T9

t24
T17
TI4

T9

TI4

T17
TI4
TI1
TI4

20 ZF3-AOO0
30 PF34-00
20 1`3-A003
20 11340-MO
20 W7)-AO0320 3F3-A003

20 113*A003

70 L17-Aoo3
90 BI-PAO03
10 173 A003
sO P3-MO0)
90 173-A003
90 173 -1003

90 P3-Mo)3
90 1P3-AO03

120
66 I)-AS00)
56 PW3-MO)j
66 173-A003

66 173-A003
66 P73-MO)366 I13-003ll 173..A002

120 PFl-MO)l

66 P73-AGO)
30 873-4003
90 P3-440)j

30 83)-MO03
30 313-u00)
66 V31 h00)
66 4f-M003
66 SF3-AGO)
66 t31)400)
66 321-4003
66 SF3-AGo)
66 313-AO03
60 313-AO03
66 I33-003

120 173-A010
66 3F)-AOOI

137-A003
1i2 173-A00)
120 313-4410

60 9F3-AO03
t12 13-A005

N-00663- A
N-03663-A
N-01663 A
N-0066)- *
N-066)3-A
N-00663-A
N-0166) A
3N-066 3-A
N-01663-A
01-0666) A
N-0663 A
N-0166)3A
N 03663 A
M 03163 A
N 03663 A
K-06663 A
N 03663 A
N 09226 A
N-0166) A
N-0666) A
N 01663 A
N-0166) A
N-01663 A
N-0166) A
P-01663 A
N-01663 A
N-09226- A
A-07054.9
N-00119 A
A-06165-9
P-01136-A
N-086663A
A-05110 a
N-01663-A
N-00663-A
N-4661) A
11-06663 A
N-0663) a
11-01666 A
P1 06663 A
N-0663-A
N-01663 A
N 01663 A
N 0066) A
N-066)3 A
N-0166) A
N-0066) A
p 01136 A
N-0666D A
M-0661 A
N-0164) A
N 01611 A



GROUP I MCC LOADS i ASSOCIATED DCN CROCKS WIN-935.-146TIO$-000@

OF I1O..3TL W -. 30 eOmo

1 U 3 Gas Strip Ivap Pkh 2A MCV
I CC IX I 3DIN 3TF1I3 COrT VLV
I CDVI Bldg supply Volvo
I A.Ildg SCa sup idr 23 Iso VIV
1 Iply Rdt 3I To Rdif I& Ial. VIV
1 CCI Pop$ 2A-A To 2I-3 tole VIv
I INK Nxa IEto Ndr isla Tlv
I CCIP 3AM133 To C-8 tilt too V
1 CCSP 211231 To C-I INlt 1so v

240 3O1V 3O 32W-A
346 Sow 3o 31I-A
341 31101302111-2
243 311013 so 2-3242 1100V Be 282-1
243 INOV so 282-I

243 KIM0 3o 332-3
343 MOV Do 332-3
242 31OV 3o 232-3

IOUtPID-PO w

I-P.v-70-168-A
I-MC-67-143-A
3-PCW-70-287-5
2-MC-S7-62-9
2-FCV-67-147-9
3-PCV-11-2-3l-

2-M.v-71-l|-I
2-FC-a-76-5-3
3-PY-7t-71-12-rCV-7O-76-b

6:21
6,1:

6~ 79
6161
0.33
0.51
6.11

ni LRA ST OVi f1r0om MRMISl Tin

0.95 SA. TIS so 3W3-4003
6.45 3.15 RF 38-10e3
6.45 3.6 1 6 373-1063
1.90 16.0 6 t4 136 W11-16OS
3.)6 12.6 T26 136 3173-160
1.96 15.6 124 136 13-166s
6.71 5.1 114 90 313-002
1.91 16.1 T14 1ie "3-4005
1.90 16.0 T24 lie 813-Alls

3 U-0663- 1
1,O P-fIh36-a
1O "-O6663-A
OI 0-01663-I
4 11-09224-A

at N-0$663-&
3 11-09166-A

It M-00663-A
I1 3-08663-A

\I23\NCCLDS



BOARD COMiP IJUIPIDINO
NO.

1 128 32 AUX CCNT i SERV AIR CPRSR A 480V SHDU DO 1A2-A 3D 0-1M't-32-25
1 129 32 AUX CCNT? & SRV AIR CPRSR 3 480V IHDU BD 131-3 3D 0-M113-32-26

OP NODE SYS
NO.

up iF FLI L.AsI* iOO I II? TINS D
SOB TINS (PU) set. Dec

set.

125.00 1.15 162.00 770 300 0.76 220.0 6 4 P03065-3
125.00 1.1S 162.00 770 300 0.76 221.6 6 4 P0306S-3

E0NOTITLK



10/90
ATTACHNENT NO. M08663A - SECTION B

WBN EEB-NS-TIOB-0008
4& . SHUTDOWN BOARD CLASS IE CABLE PROTECTION

PAGE 4

PREPAREO...,DA
CHECKED..A.. DATE

DKR
TYPE SENSOR LDPU LDTD SDPU SDTD INST FUSE RTS

CABLE BKR
CABLE NO CABLE SZ PROT COORD

BOY SDBD IAI-A 3200
I-MTR-70-46-A

BOY SDBD 1A2-A 3200
O-MTR-70-51-S

DS-41b lie ;.1 4 IPL472nA 3-1C#500 PASS
IPL4726A 3-lCI500

IPL4733A 3-1C0300 PASS
IPL4734A 3-1I3M

DS-416 600 0.95 4 CABLES IN SERIES
WITH IPL4735S &
IPL4736S (500 MCM)

BOV SDBD 181-3 3200
I-ATR-70-3B-B

BOY SDBD 2AI-A 3200
2-MTR-70-59-A I

BOy SDBD 291-B 3200
2-iS 33-9 B

30V SDBO 232-9 3200
O-MTR-70-51-S D

DS-416 600 0.95 4

)S-416 600 0.95 4

DS-416 600 0.95 4

IPL4743B 3-IC#300 PASS
IPL47421 3-ICMO0

2PL4725A 3-1C1500 PASS
2PL4726A 3-1C500

2PL47428 3-1C6500 PASS
2PL47439B -IC500

2PL4733B 3-ICI500 PASS
2PL4734B 3-IC500

5-416 600 0.95 4 CABLES IN SERIES
WITH 1PL4735S &
1PL4736S (SAME SIZE)

NOTES



~ur~
ATTAOMENT NO. nHWW3 - SECTION I

NUN EEI-nS-TIOB-O008
48V 0 CC CLASS IE CABLE PROTECTION

E ASEDtIN
DIKR TYPE SETTIN5 FUSE T

CABLE iKR
CALE NO CABLE Si PROT COW

10190

480V CIA VT DD IAI-A
1-0TR-67-431-A

-4CV-67-9A-A
l-Tlh7-9DH

l-NtR-"7-434-A
1-FCV-67-99-A

48OV CIA VT 3D 131-3
I-MTR-67-440-8

I-NTR-67-10I-D
I-NTR-67-445-D
1-FCV-67-IOB-D

180V C&A VT BD 2AI-A
2-OTR-67-437-A. 2-W0A

67-9A-A
2-MTR-67-9A-A
2-NTR-67-439-A
2-FCV-67-93-A

EFI-A!0:

EF3-A003
EF3-AO1O
EF3-AO25Z
EF3-A003

EF3-AIOO

£F3-AW
EF3-AO10
EF3-AO25Z
EF3-AO03

1PL39&OAlIPL39A•A

IV4005A
IPU9I3AIPL3813A

1V3980A

1PL39053
IPL.39109
lV3•Y?&
IPL39233
IPL3940
1V3988M

2PL.3960A
2PL3965A
2PL3785A
2V4005A
2PL3913A
2PL3990A
2V390A

EF3-AIO0 2

EF3-LO$O
EF3-A003
EF3-AOIO
EF3-AO25Z
EF3-AO03

480V Cl&AVT 3D 21 -1-,÷ ---..,,
2-nTR-67-447-8 EF3-AIO0

O-MTR-32-O6-D

2-FCV-67-IOA-B
2-1TR-67-1O0-D
2-MTR-67-451-9
2-FCV-67-IOB-D

EF3-L050 4

EF3-AO03
EF3-AOIO
EF3-A025Z
EF3-AO03

6-ICOIIO
1-3C #4
I-3C #0
1-3c 610
1-3C #M

&-ICIIlO
t-3C 04
1-3C 1861-C01/0
1-3C 64

1-3CM1

6-1c,1,0
1-3CM1
1-31 02
1-3C 18
1-31C 0#
1-3C 610
1-3C 02

PASS

PASS
PASS
PASS
PASS

PASS

PAM
PASS
PASS
PASS

PASS

PASS
PASS
PASS
PASS
PASS

14 IN DUCT DANK
14 IN DUCT DANK

04 IN DUCT BANK
02 IN DUCT DANK

64 IN DUCT DANK
02 IN DUCT BANK

-.

2PL3905D
2PL39108
2PL37938

2V3"96D
2PL3M920
2PL3940D
2V39989

6-1C01/0
I-3C 04
1-3c#

1110

1-3C H10
1-3C to
1-3C to

PASS

64 IN DUCT DANK
12 IN DUCT SANK

480V DSL AUX BD IAIA
1-FCV-67-66-A

480V DSL AUX ID WA2A
I-FCV-67-bO-A

480V DSL AUX RD 1319

1-FCV-67-67-D

480O,•iD' LAUXD 1323

EF3-A003 LO

EF3-AO03 LO

PL2146A 1-3C 112 PASS

PL2140A 1-3C 012 PASS

PL2167D 1-3C 012 PASS

PL21739 1-3C #12 PASS

EF3-AO03

EF3-AO03 LO

0AGE-

NOTEST Lou



ATTACHENT NO. N08663A - SECTION I
. ON EE3-IS-TIOI-O009

480V CC CLASS IE CABLE PROTECTION

LOAD

BOY DSL AU! ID 2A1A
2-FCV-67-66-A

180V DSL AU! 3D 2A2A
2-FCV-67-69-A

I80V DSL AUv ID 2313
2-FCV-67-67-1

I80V DSL AUX 3D 2323
2-4CV-67-65-9

I90V DSL AU! OD Cl-S
2-FCY-67-73-S
1-FCV-67-72-S

180Y RI MOY BD 1A1-A

18o01 3D 1A2-A
I-FCV-67-112-A
1-FCV-67-127-A
I-FCV-67-296-A

I-FCV-67-142-A
I-FCV-67-146-A
TO COMPT 53
I-FCV-70-90-A
I-FCV-70-133-A
0-FCV-67-151-A
0-FCV-67-205-A
I-FCV-70-92-A
0-FCYV-70-[ 11-A
I-FCV-70-139-A
TO COMPT 6F
1-FCYV-70-68-A
I-FCV-70-2-A
I-FCV-70-4-A
I-FCV-70-B-A
I-FCV-70-1O-A
I-FCV-67-143-A
I-FCV-70-23-A
I-FCV-70-25-A
1-FCVV-7-458-A

PT IlD
PT 11E

70-143-A
I-FCV-70-156-A

OEAKER
BKR TYPE SETTIN6

Ef-Aff. LO

EFS-A003 LO

EF3-AO03 LO

EF3-A903 L0

FUSE RT6 CAKE NO
CABLE

CAKE SZ PROT COORD

tom0O

PL2160A 1-3C 012 PASS

PL2153A 1-3C 012 PASS

PL21801 1-3C 012 PASS

PL2197T 1-3C 012 PASS

TRSIA I MP PL33035 1-3C 012 PASS
TRSIA 1 AMP PL3302S 1-3C 112 PASS

SHANMUT FUSE
SHANMUT FUSE

IPL6120A 1-3C 08 PASSEF3-L050

EF3-AO03
EF3-AO03
EF3-AO03

EF3-AO03
EF3-AOO3
EF3-A0O0

EF3-AOO5
EF3-A003
EF3-AO03
EF3-AO03
EF3-A0O03
EF3-AOO0
EF3-AO03
EF3-A003
EF3-A003
EF3-AO03
EF3-AO03
EF3-AO03
EF3-A003
EF3-A0O03
EF3-AO05
EF3-AO05
EF3-A003
EF3-AO03
EF3-AO03

1V2090A
IV2410A
IV3096A
1V3097A
IV307BA
1V2422A

IV260A
IV2660A

I-3C 112
1-3C 012
H-3C 112
3-IC 112
H-3C 112
1-3C 012

1-3C 112
1-3C 012

SEE COMPT 16A
SEE CONPT 163

IV2791A I-3C 112 PASS
IV2434A 1-3C 112 PASS
1V2867A 1-3C 112 PASS
IV7216A 1-3C 012 PASS
IV2878A 1-3C 112 PASS

PASS
IV1940A 1-3C 012 PASS
IV2460A H-3C 112 PASS
1V2472A 1-3C 012 PASS
1V2470A 1-3C 012 PASS
IV2490A 1-3C #12 PASS
IVIOB76A 3-IC #10 PASS
IV2520A H-3C 012 PASS
IV2526A 1-3C 012 PASS
1V2580A 1-3C 012 PASS

PASS
PASS

IV2292A 1-3C 012 PASS
IV2562A 1-3C 112 PASS

PAGE f

PREPARED. Vt DATEr)-t

CHECKED DATE14'

NOTES



FTl01Lo

PT OA

ATTAOIENT NO. n0i6634 - SECTION I
V14 EED-NS-TI09-0009

4O0Y MCC CLASS IE CABLE PROTECTION

BlR TYPE SETTIN6 FUSE RT5
CABLE BKR

CABLE NO CABLE SZ P•OT COORD N07ES

A I-FCV-70-183-A
B @4CV-70-197-A

I-F"V-70-215-A
1-FCV-67-147-A
1-FCV-67-125-A
1-RCV-67-126-A
1-FCV-67-223-A
I-FCV-67-n2-A
1-FCV-67-87-A

1-4CV-67-130-A

1-FCV-67-93-A
1-FC V-67-95-A

14"CV-67-133-A
I-FCV-67-91-A
1-4CV-67-104-A

AM-67-293-A

EF3-A003

EF'-ftOw3

EF3-AO03 3
EF3-AO03 3

EF3-A003 3
EF3-AO03 L1

EF3-AO03

EF3-AD03
EF3-AO03

EF3-AO03
EF3-AO03
EF3-AO03
EF3-AO03

MV256M
IV2574A
IV2566A
IV2428A
1V2200A
IV2200A
1V2968A
IV2399A
IV2261A
IV2262A
1V30204
lVIvaS
1VI99OA
IV3210A
IV3211A
IV3033A
IV2020A
IV2030A
1V3086A
1V3087A
IV3060A1-67-139-A EF3-AO03 LO

I-3C 012
H-C 112

1-3C 012
1-3C 112
I-3C #12
1-3C 012
1-3C 112
1-3C 112
H-C #12

1-3C 112
3-IC 012
1-3C 012
1-3C 112
1-3C #12
1-3C 112
3-IC 112
1-3C 012
1-C 012
1-3C 012
1-3C 012
3-IC 012
1-3C 012

SEE COMPT 119

SEE COMPT 13A
18 IN DUCT DANK

PASS
PASS
PASS
PASS

PASS
PASS
PASS
PASS

PASS

MSOY RI mOV BD 1BI-B
1-FCV-70-207-8

480V RI NOV BD 132-9
JA I-FCV-67-99-D

9 1-4CV-67-107-B
D) I-FCY-67"29B'D

F 1-FCV-67-141-"
A I-FCV-67-121-"
S 0-FCV-67-20S-B
-0 1-FCV-67-478-B
0 TO CORPT 6D
8 I-FCV-70-13-B
O I-FCV-70-89-B

F I-FCV-70-140-B
4 0-FCV-70-12-B
B I-FCV-70-3-9
D 1-FCV-70-26-B
E I-FCV-70-34-B
-A -FCV-70-75-B

Z * --70-173-B
A I-FCV-70-74-D

E3-AW03

EP3-4003EF3-AO03EP3-A003

EF3-W03
EF3"-AO03

EF3-A003
EF3-AO03
EF3-AO03

EP3-AO1OEF3-A010

EF3-AO03
EF3-AO03

IV4OSOB 1-3C 012 PASS

tV20610

IV31208
IV3121B
IV3069B
IV2416B
IV2440D
1V3350B

1V2508B
IV2954D
IV2855"

EF3-AO03 3
EF3-AO03 3
EF3-AO03 3
EF3-AO03 3
EF3-A005 LO
EF3-AO03 3
EF3-AO03 3
EF3-AOIO 2
EF3-AO03 3
EF3-AO05 LO

1-3C 112
H-C 012
1-3C 012
3-HC 112
1-3C 012
1-3C 012
1-3C 012
1-3C 112

1-3C 012
1-3C 012
3-IC 012

PASS
PASS
PASS

PASS
PASS
PASS
PASS
PASS
PASS
PASS

IV268BD 1-3C 112 PASS
lV2502B 1-3C 112 PASS
1V2466B 1-3C #12 PASS
IV2532B 1-3C 012 PASS
IV3220B H-3C #12 PASS
1V1970D 1-3C #12 PASS
IV2494D 1-3C #12 PASS
1V2544B 1-3C 012 PASS
IV2556B 1-3C 012 PASS
IV2550B 1-3C 012 PASS



041l01"0
ATTACHNENT NO. ON663A - SECTION I

VIN EEJ-NS-TI9-O0M0
4B0V MCC CLASS IE CABLE PROTECTION

LOA!"

TO COnPT bE
O-FCY-70-22-B

-FCV-70-27-1

0-ftCV-7-144-D
0-FCV-70-206-3
l-FCV-67-123-D
I-FEV-67-124-D
I-FCV-70-O7-D

I-FCV-70-134-9
I-FCV-67-IO3-1

1-FCV-67-131-D
1-fCV-67-24-D
1-FCY-67-62-9
I-FCV-67-111-1

1-FCV-67-134-8

CV-67-l6-B

lKR TYPE SETTIN5 FUSE RT5

EF3-A003
M3-AfOs

EF3-AO03
EFS-A003
EF3-AO03
EF3-AO03
EF3-A0O3

EFS-AOO3 LO

EF3-AO03
EF3-AO03
EF3-AO00
EF3-AO03

EF3-AO03
EF3-A003
EF3-AO03

-67'2Yq~EF3-A00S

f 14-CY-67-138-D EF3-AOO3

It 4B0Y RI nOV RD 2W2-A
103 2-FCV-67-127-A
IIA 2-FCV-67-146-A
IF 0-FCV-70-208-A
12D 2-FCY-70-92-A
13A 2-FCV-67-223-A
15D 2-FCY-70-169-A
14A 2-FCV-70-2-A
14B 2-FCV-70-4-A
140 2-FCV-70-15-A
14E 2-FCV-70-195-A
154 2-FCV-67-143-A
15B 2-FCV-70-19-A
15) 2-FCV-70-lb-A
16E 2-FCV-70-156-A
5E 2-FCV-67-125-A
79 2-FCV-67-22-A
BA 2-FCV-67-DI-A

CABLE
CABLE nO CABLE SZ PROT

IV25148 1-HC 112
IV25M8 1-3C 112
IVIB77D 3-IC 610
1V40200 1-3C 012
IV21608 H-3C 012
1V2170B 1-3C 112
lV26401 1-3C 112
IV2647B 3-IC 612
1V26701 1-3C 612
1Y22751 1-3C 012
IV22769 3-IC 112
IV3028B 1-3C 012
lV24049 I-3C 012
IV2OOOD 1-3C 112
1V22B31 I-XC 012
IV22641 3-IC 112
IV30431 1-3C 112
IV2010 1-3C 612
IV20408 1-SC 012

...--lltii M t- i3C 112

IV31073 3-IC 612
IV30313 1-3C 012

EF3-AO03
EF3-AO1O
EF3-A003
EF3-AO03
EF3-AO0O
EF3-AO03
EF3-AO03
EF3-AO03
EF3-AO03
EF3-AO0S
EF3-AO03
EF3-AO03
EF3-AO03
EF3-AO03
EF3-AO03
EF3-AO03
EF3-AO05

2V2410A
2V2422A
2V4020A
2V2967A
2V2968A
2VI940A
2V2460A
2V2472A
2V2479A
2V2490A
2VI877B
2V2520A
2V2526A
2V2562A
2V2200A
2V2399A
2VI980A

1-3C 012
1-C 012
1-3C 012
1-3C 012
1-HC 012
1-3C 012
1-3C 012
1-3C 012
1-3C #12
1-3C 112
3-IC #10
1-3C #12
1-3C 612
1-3C 612
1-3C 012
1-3C 112
1-3C 112

DKR
COORD

PIM5
PASS
PASS
PASS
PASS
PASS
PASS

NOTES

SEE COMPT 12D

SEE COMPT 16O
PASS

PASS
PASS
PASS
PASS

PASS
PASS
PASS
PASS

PASS

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

#8 IN DUCT BANK

68 IN DUCT BANK

iS 480V RI NOV BD 2BI-9
SE mLFC-70-207-B EF3-AO03 2V40509 1-3C 012 PASS

. PAGE to

CHECKED AEI11



ATTACHMENT NO. OO663A - SECTION 8
VON EEB-RS-TIOB-0009

460Y MCC CLASS IE CABLE PROTECTION

9REAKER CABLE OKR
)T LOAD 9KR TYPE SETTIN5 FUSE RT5 CABLE NO CABLE SZ PROT COORD

rAGE 11

PREPAJED"! DAT

CHECKED AAA' DAT

NOTES

480V RX MOY 3D 232-1
I 2-FCV-67-12}-1
I O-FC';-67-152-D

2-FCV-67-147-1
I 2-FCV-70-14-8
I 2-FCV-70-3-1

2-FCV-70-29-9
2-FCV-70-39-D

i 2-FCY-70-75-8
I 2-FCV-70-196-B
) 2-FCV-70-78-B

2-FCV-70-76-D
i O4CV-70-194-8

2-FCV-70-29-D
2-FCV-67-123-8
2-FC*-67-124-8

A '67"24-D
67-62-3

EF-ANo :
EFs-AM05 3
EF3-AO03 3
EF3-AO03 3
EF3-AO03 3
£F3-A003 3
EF3-AO05 HI
EF3-A003 3
EF3-A0O3 3
EF3-A005 HI
EF4-ACC3 3
EF3-A005 NI
EF3-A003 3
EF3-4003 3
EF3-AO03 3
EF3-A003 3
EF3-AO03 3
EF3-AO05 HI

2V2416B
2V27919
2V24288
2M2SOBB
2V246B
2V25328
2V3220B
2VI970B
2V2484B
2VNM
2V2556D
2V25503
2V25149
2V2538B
2V2160D
2V2170D
2V24048
2V20008

1-3C 112 PASS
1-3C 112 PASS
1-3C 612 PASS
1-3C 612 PASS
1-3C 612 PASS
1-3C 612 PASS
1-3C 612 PASS
1-3C 612 PASS
1-3C 612 PASS
1-IC 112 PASS
1-3C 112 PASS
1-3C 612 PASS
1-3C #12 PASS
1-3C 612 PASS
1-3C 612 PASS
1-3C 612 PASS
1-3C 612 PASS
1-3C 612 PASS

60 IN DUCT BANK

'10/90



ATTACHMIUT MO3$61AA-$SIETaONC

sw4l (e4-PsS-rzotkoCoos
PAGE. 11.
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ATTACHMIN" MOR643A -$.SC.TION C

,uJ43v e•,-'1-'rxot-ooOrr
PAGE 83
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-ATTACHMENT NO. P5297A PAGE I
CALC NO. WBN EEB-MS-TI08-0008

PREPARED: DATE: 1'
VERI vI En: C1& DATE:~

PURPOSE

The purpose of this Attachii~ent Is to evaluate and support
mod~ficatilons, to be implemented under DCN P-5297-A.

The modifications involve the addition of two Air Handling.
Units for the Computer Room HVAC.

modifications for their impact. Since different aspects of
a design modification are evaluated or determined in the
calcu~lation 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
calculat ions.

BASELINE CALCULATION CALCULATION NO.
--------------------------- --------------------

480VAC 1E COORDINATTON/PROTECTION ........WBN FEB-MS 1T1r08 r!008

AUXILIARY POWER SYSTAEM ANALYSES ...........WBN-EEB-MS-TI06 0002

480V NON-CLASS lE POWER GABLE
ASSOCIATED CIRCUITS....................... WBN EEB-MeS-TI15-00ll

REC G-'UIDE 1.75 ASSOCIATED CIRCUIT
and APPENDIX R ANALYSIS for NON-CLASS
1E 120V AC and 25OVDC CIRCUITS........... WBPEVAR9001006

120V AC CONTROL TRANSFORMER SIZING .......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 1E RACEWAYS............... WBPEVAR8909010



ATTACHMENT P5297A
CALC NO. WBN EEB-MS-TI@8-6068

PAGE 2

PREPARED::.,DATý:J2?-
VERIFIED: c6*rmme. DATE:

1.0 SCOPE

This attachme~nt 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 28-8 (compartment 116 on both boards).

2.0 ASSUMPTIONS

(Section 2.6).

3.0 SOURCES OF DESIGN INPUT / REFERENCES

3.1 TELAS, WBN EEB-MS-T106-0001

3.2 486V Non-Class 1E Power Cable Associated Circuits,

WBN EEB-MS-TI.15-0611

4.0 DESIGN INPUT DATA

Motor data (documented in Ref. 3.1) is as follows:

HP : 7.5
RPM: 1755
DESIGN: 8
LRI CODE: H-

FLI: 9.6A
LRI: 60.OA
VOLTS.: 469V
3 Phase

SERVICE FACTOR: 1.0
CONTINUOUS DUTY

5.0 JUSTIFICATION OF ASSUMPTIONS

S.ee "Justification of Assumptions" in ba~se calculation

(Section 5.0).

6.0 METHODOLOGY

The methodology for this attachment is similar to that used
in the base calculation to verify the proper breaker and
overload heater. Cable protection is documented in Ref 3.2.



ATTCHMNTP5297APAE.
ýCALC NO. WBN EEB-MS-TI08-0008 PC

PREPARED: r* gi5e DATE:
VERIFIED: ýý006 DATE:

7.0 GRAPHICS

Not app]licable.

8.0 SUMMARY OF RESULTS

The re~sults of this analysio are shown on the accompanying
sheets identifying the loads, circuit breaKers, circuit
breaker settings and overload heater selection.

Proper load protection I- en..ured with the following
pzLotective device(s):

The existing circuit breakers (ITE Model EF3 -A025) should be
set att 3 (125 Amps) .

The overl~oad heaterL z~L'j-d be G30T41.

10.0 TABULATION ATTACHMENTS

Load and protective device tabulation .............. r.3,3- 4



ATTACHMENT P5291A

GP ENO-TITLE NODE-NIO BOARD COMP?
NO

EQUIPIDYNO

VBN-EEB-NS-TIOS-OO08

LOAD FLI LRA SF OVLD STROKE
SIZE TIME

compur.. DAYZ

SKI BRU SET
INST POSIT

2A COMPUTER ROOM AHU NO. 1
2A COMPUTER ROOM AHUt NO. 2

243 RX VENT BD lA-A
246 RX VENT BD 2B-B

11B O-MTR-31-497
11B O-MTR-31-498

7.50 9.60 60.0 1.00 T41
7.50 9.60 60.0 1.00 T41

EF3-A025 125 3
E73-A025 125 3

P5297A
P52 V7A



PAGE 1ATTACHMENT NO. E11001S-11
CALC NO. WBN EEB-MS-TIS8-0088

PREPARED: :..~ftj~.ATE: frZ/-o
VERIFIED:_____ DATE:___

PURPOSE

The purpose of this Attachment is to evaluate and support
modifications to be implemented under DCN F-10125-A,
F-19150-A, ECN Modification Package No. E110016 and E110911.

The modifications involve the evaluation of the mwotor
replacements for the motor operated valves listed below.
The motors were replaced under ECN Modification Package No.
F1100te and EI!001l, Vh'e overic~d heaters wers repiaced
under DCN F-19125-A (system 70) and F-10159-A (system 67).

The following baseline calculations evaluate the
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. E118919-11" and are included in the
following calculations.

BASELINE CALCULATION

489VAC 1E COORDINATION/PROTECTION..

CALCULATION NO.

....WBN EEB-MS-1108-40S58

AUXILIARY POWER SYSTEM ANALYSES ..........WBN-EEB-MS-TI@6-0002

TELAS...................................... WBN EEB-MS-T105-0001

CABLE ATIPACITY - NV4 and NV5
CABLES in CLASS 1E RACEWAYS ........ ....WBPEV~AR8909010

DIESEL GENERATOR LOADING ANALYSIS........ WBN EEB-MS-TI@3-0S12

VALVE NUMBER
1 -FCV-67-87-A
1 -FCV-6 7-95-A
1 -FCV-67-103-6
1 -FCV-67-111-B
1 -FCV-70-89-B

13OARD
486V REACTOR MOV
486V REACTOR MOV
486V REACTOR MOV
489V REACTOR MOV
480V REACTOR MOV

BD 1A2-A
BD 1A2-A
BD 182-B
BD IB2-B
BD 162-B

NODE
236
236
238
238
238

COMPT
7D
8D
7D
8D

1 3D



ATTACHMENT EIISSIS-11 PAGE 2
CALC NO. WBN EEB-MS-TIS8-@618

PREPARED: DATE
VERIFIED:______ DATE: ____

1.6 SCOPE

This attachment evaluates and verities that the proposed
design is adequate and meets the guidelines applicable to
the baseline calculation.

2.6 ASSUMPTIONS

See *Assumptions" identified in the base calculation
(Section 2.6).

3.6 SOURCES OF DESIGN INPUT / REFERENCES

3.1 TELAS, WBN EEB-MS-TI66-90S1

3.2 Cable Ampacity - NV4 and NV5 Cables in Class 1E

Raceways, WBPEVAR899@91S

4.6 DESIGN INPUT DATA

Motor data (documented in Ref. 3.1) is as follows:

HP : 6.13 FLI: 0.69A
RPM: 1866 LRI: 3.5A
VOLTS: 469V 3 Phase

The installed cables were not modified.

5.6 JUSTIFICATION OF ASSUMPTIONS

See "Justification of Assumptions" in base ca~lculation
(Section 5.6).

6.6 METHODOLOGY

The methodology for this attachment is similar to that used
in the base calculation to verify the proper breaker and
overload heater.
The methodology used for verification of cable protection is
.similar to that utilized in Attachment No. t108663A to
Revision 1 of this calculation.



ATTACHMENT EllO9l6-11 PAGE 3
CALC NO. WSN EEB-MS-TIS8-SS@8

PREPARED:~ DATE: y-z,-to
VERIFIED:______ DATE:____

7.0 GRAPHICS

Not applicable.

8.5 SUMMARY OF RESULTS

The results of' this analysis are shown on the accompanying
sheets identifying the loads, circuit breakers, circuit
breaker settings and overload heater selection.

9.0 CONrtL)STnN

Proper load protection is ensured with the following
protective device(s):

The existing circuit breakers (ITE Model EF3-ASO3, set at
LO) are adequate and do not require modification.

The overload heaters should be G3@T12.

Since the existing cables were not modified and the
circuit breakers do not require modification, the cable
protection is as determined in Attachment M@8663A of
Revision 1 to this calculation (PASS).

10.0 TABULATION ATTACHMENTS

Load and protective device tabulation............... Page 4
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ATTACHMENT NO. GRIADCNS
CALC NO. WBN EEB-MS--TIOB-9908

PAGE I

PREPARED: VQjft DATE: jr-8I-f
VERIFIED:_____ DATE:___

PURPOSE

The purpose of this Attachment is to evaluate and support
modification3 implemented -:nder the advance DCN's listed
be low.

The modifications involve the evaluation of the motor
replacements for the identified motor operated valves.

The followine hARPline calculations ev~'uate the
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. GR1ADCNSft and are included in the
following calculations.

BASELINE CALCULATION CALCULATION NO.

489VAC 1E COORDINATION/PROTECTION ...... WBN EEB-MS-TI@8-S008

AUXILIARY POWER SYSTEM ANALYSES ........ WBN-EEB-MS-TI@6-0002

TELAS................................... WBN EEB-MS-TI@5-0001

CABLE AMPACITY - NV4 and NV5
CABLES in CLASS 1E RACEWAYS ........... .WBPEVAR8999010

DIESEL GENERATOR LOADING ANALYSIS ...... WBN EEB-MS-TI@3-0012

VALVE NUMBER
1 -FCV-70-4-A
I-FCV-70-15 6-A
1 -FCV-70-92-A
0-FCV-70-111-A
2-FCV-70-7 5-B
1 -FCV-67-147-A
2-FCV-67-147-B

DCN NO.
A-96885-C
A-96885-C
A-07954-8
M-08819-A
M-09166-A
M-09228-A
M-09228-A

$The modifications for these loads were evaluated on
Revision 1 of this calculation.



. ATTACHMENT GRIADCNS PAGE 2
CALC NO. WBN EEB-MS-TIOB-6008 -

PREPARED: DATE: ,-&'-?AoT
VERIFIED:______ DATE:____

1.0 SCOPE

This attachment Pvaluates and verifies that the design
modifications authorized on the Advance DCN's (see Page 1)
are adequate and meet the guidelines applicable to the
baseline calculation.

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-TI@6-ggg1. 4.0 DESIGN INPUT DATA

Motor data shown on the attached sheets is documented in
Reference 3.1).

The presently installed cables for these loads were not
modified.

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 to verify the proper breaker and
overload heater.

The methodology used for verification of cable protection is
similar to that utilized in Attachment No. M@8663A to
Revision 1 of this calculation.



ATTACHMENT GR1ADCNS ....PAGE. 3-
CALC NO. WON EEB-MS-TIO8-0608

PREP AREDD: DATE: d1?
VERIFIED:______ DATE:____

7.0 GRAPHICS

Not apolicable.

8.0 SUMMARY OF RESULTS

The results of this analysis are shown on the accompanying
sheets identifying the loads, circuit breakers, circuit
breaker settings and overload heater selection.

Proper load protection is ensured with the f'ollowing
protective device(s):

VALVE NUMBER CKT BKR STG OL HIR
I-FCV-7S-4-A EF3-A@S3 3 (12A) G3STI4
1-FCV-70-156-A EF3-AS@3 2 (16A) G30TI5

Since the existing cables were not modified and the
circuit breakers do not require modification, the cable
protection is as determined in Attachment M@8663A of
Revision 1 to this calculation (PASS).

10.0 TABULATION ATTACHMENTS

Load and protective device tabulation ...............Page 4



DCH A-06885-C DATE 23-May-90

GP ENGTITLB

I Misc Eqpt Mdr Inlet Vlv
1 3113 Hx A-A Outlet Vlv

ATAC1NMUNT CaRIfd

VDN-183-M8-TI 03-0008

NODIJNO BOARD

236 INOY I0 1A2-A
236 aEvNoY 3 AZ-A

COIIPT EOWIPID-mO LOAD
No

143 l-FVC-70-4-A 0.33
161 1-VCV-70-156-A 0.33

JA IF OVLDSTROIU R 31 R $13 3T PEN Ocy
S11l TIME INST POSIT

1.79 T14 to l?3-AD03 12 3 A-06105-C
5.00 TIS 90 w2-koo3 10 1 A-066S1-C



ATTACHMENT NO. M10448A PAGE 1
CALC NO. WBN EEB-MS-TIO8-0008

PREPARED:_____ DATE:___
VERIFIED:_____ DATE:___

PURPOSE

The purpose of this Attachment is to evaluate and support
modifications to be implemented under DCN's M1-10448-A (Group
2A) and M1-10522-A (Groups .1B and 2C).

The modifications involve breaker 3nd/or breaker setting and
overload heater changes and incorporate data for cables to
be replaced on DCN's M-10473-A (Train A) and M1-10511-A

The following baseline calculations evaluate the DCN
modifications for their impact. These evaluations are
identified by the Attachment No. T110448A 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-TI@6--000&2

CONTAINMENT PENETRATION PROTECTION
STUDY, VOLTAGE LEVEL V4 AND V5............ EEB MS- T@08-0

486V NON-CLASS 1E POWER CABLE
ASSOCIATED CIRCUITS....................... WBN EEB MS-TI15-0011

CABLE AMPACITY - NV4 and NV5
CABLES in CLASS 1E RACEWAYS.............. WBPEVAR8909010



ATT-ACHMENT M10448A PAGE 2
CALC NO. WBN EEB-MS-TIO8-0008

PREPARED:______ DATE: ____

VERIFIED:______ DATE: ____

i.0 SCOPE

This attachme:it ,fdresses 480V Class 1E protective devices
an~d cable protection for System Group 2A, 28, an~d ?C that
receive power from the Class 1E boards listed within the
base calculation (Section 1.1, Page 7).

ý..0 ASSUMPTIONS

See Unverified Assumptions identified in the base
calculation (Section 2.0, Page 8).

2.1 TFhe preteetiv@ iz0cz czdi~2tiz rzi-o to th
baseii-- etalc-4-tion 'to be t.rQmrl~ete as .4= nfl th RI

14.1 TVA Calculation, Auxiliary Power Systems Analyses,
Appendix L & M., WBN EEB-M-S--T106-0002, Rev 1,
(826900405404)

3.2 Attachment 1 of the base calculation and Section A of
this attachmnent

3.3 TVA Electrical Design Standard DS-E12.6.2, Rev. 0

3.4 SKTI Systems Analysis, Inc. Computer Aided Plotting For
Time Overcurrent Reporting (CAPTOR), Version 21.1,
Electrical Engineering Computer Software

31.5 UL Standard 489, Molded Case Circuit Breakers and
Circuit breaker Enclosures

4.0 DESIGN INPUT DATA

The Design input data consists of the following.

Pr'otective device data was taken from Ref. 3.21

Cable data was taken From Ref. 3.1 and 3.3



ATTACHMENT ft11448A PAGE 3
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PREPARED:______ DATE: ____

VERIFIED:______ DATE:____

5.0 JUSTIFICATION OF ASSUMPTIONS

See Justificatior, of Ass umptions in base calculation (Section
5.1., Page 12).

5.1 ASSUMPTION 2.1 (THIS ATTACHMENT)

Not applicable.

6.0 METHODOLOGY

per the criteria formulated in Revision a of this
calculation are identified in Section A with any changes or
additions documented and tabulated in Section A of this
attachment (Data shown in Section A supercedes that shown in
Attachment 1 of the base calculation).

The Design input Data was tabulated identifying the board,
compartment, protective device data, and cable data. (Cýee
Section 8) . Some circuits may contain additional protect 4\e
devices such as fuses or cable protectors. These devices are
not listed if the primary device provides adequate
protect ion.

Time-current plots were developed in Revision I of this
calculation (Attachment M@8663A, Section C) for numerou..
device types and ratings showing both the protective devices
and the short time heating limits for various cable sizes.
Each plot will show the minimum conductor siZe which may be
used with the device and any limitations on settings for
adjustable devices. Additional plots were developed for this
evaluation and are contained in Section C of this
attachment.

The circuits are considered adequately protected if the
cables are prevented from reachi~ng thermal damage for ten
seconds for a low impedonce fault.

Dy comparison of the protective device data, cable data, and
the time current curves for the device it was determined
whether the circuit passed or failed and noted in the 'CABLE
PROT' column of Section B.
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PREPARED:______ DATE: ____

VERIFIED:______ DATE: ____

7.0 GRAPHICS

Genphics for catle protection consists of the t4me-current
piots described earlier and shown in Section C ole thi'5
Attachment and Attachment M08663A contained in Revision I of
this calculation. These plots were generated using computer
software (Ref. 3.1;). Each curve was checked using
manufacturer's published curves for the protective device
for accuracy. minor deviations not adversely affecting the
results of this calculation were ignored.

T C?

The result of this analysis is that the protection for the
480V Class 1E cables within the scope previously outlined
have been determined to pass or fail as indicated in
Section B.

9.0 CONCLUSION

All cables within the scope of this attachment are
adequately protected.

For circuits identified as "PASS" the protective device
specified will provide adequate cable protection against
thermal damage. For those cases where full coordination
between the cable damage curve and the molded case circuit
breaker instantaneous trip curve cannot be attained, credit
is taken for UL Standard 489 (Ref 3.7) to show that the
cables are adequately protected against short circuits up to
the breaker interrupting rating.

Circuit breakers, overload heaters, and fuses which require
modification are identified in Section A as follows.

COLUMN CODE DESCRIPTION

H N No change
(overload heaters) Y Heater requires replacement

with size specified

BN No change
(circuit breakers) Y Reset breaker as specified

R Replace breaker as specified
F Replace fuse as specified



ATTACHM1ENT Af-S448A PAGE 5
CALC NO. WBN EEB-MS-T108-0008

PREPARED:______ DATE:____
VERIFIED:______ DATE:____

16.0 SECTION REFERENCES

SECTION A -Tabu'%tion of modifications to circuit breakers,
settings, and overload heaters

SECTION B8 Tabulation of protective devices, cable data,
and cable protection pass/fail evaluation

SECTION C -Time-current plots for protective devices in
addition to those generated and included in
Attachment No. M@8663A, Revision 1 of this
c.a'-lrt lion.



.1
9. a.

GROUP 21. LYSO SETTINGS DATE 31-May-90 ArTACNmmair M'.'e'#IRA Srzc-rON A

SHG0?TLS

21. AUX Bldg Gen Sply ran IA.
21. CRON1 CIO: Fan 11.-A Htt 1
21 Reac Lwt Compt CIt Fan IA-A
21. CRDM CIE ran 11.-A H~t 2
21. Bloc 3d Am AMU 1.-A
21. Cntat Alt Rtn Pan 11.-A
21. CONT AN A/C A-A CPRSR
21. CRD Mach CIE ran iC-A Mtr 1
21. Aux Bldg Gen Exhaust Fan 11.
21. Reac Lwr Coapt CIE Pan ic-A
21. CAD Hach Cir ran IC-A PHtt 2
21 4SOV Shutdown 3d No 1.W 1.-A
21. Aux Bldg Ge n sply ran 13
21. g1cc Od No AIIU C-6
21. CRD Hech Cie fin 13-3 Ntr I
21. Reac Lwr Compt Cit Pan 13-3
21. CR0 Mach CIE Van 10-3 Ntc 2
21. CON? AN A/C B-B CPRSR
21. 480W Shdn 3d Ba Chiat 3-rn
21. Aux Bldg Gen Exhaust ran 13
21. CR0 Mach cit ran 10-3 Ntt 1
21. Reac Lvt Compt Cit Van 10-3
21. Cntat Alt Eta Van 13-3
21. 480V Shutdown 3d In 1.3W C-3
21. CRO Hach CIE van 10-3 Nt: 2
21. Aux Bldg Can $ply Fan 2A.
21. Bloc 3d Re 1.3W S-A
21. 31ec 3d Re A/C A-A Cprst
21. 460W Shdn 3d Im Chit 1.-A
21. Aux Bldg Gen Exhaust ran 21.
21. Fuel Handling Exhaust ran A.
21. 480Y SHUTDOWN BD EN 1.3W 3-1
21. Aux Bldg Gen Sply Van 23
21 S1cc Bd Re A34U D-8
21. 11cc Sd Am A/C B-S Cprsr
21. Aux Bldg Gen Exhaust Van 23
21. Fuel Handling Exhaust Van 3
21. 480V Shutdown 3d Ru 1.3W 0-3

BOARD.

460V SHOE 30, 11.1-1
480V SHOE B0 11.1-A
480V SHDN 30 11.1-A
410V SHON 3D 11.1-A
410V SHOO 30 11.1-1
460V SHOW ID 11.1-A
41OV SHOE 3D 11.2-A
410Y SHOE 30 1.-A,
400V SHOE 3o 11.2-A
410V SHOE 30 11.-A
480Y SHOE 30 11.2-1
450W SHDNOED 11.2-A
410Y SHOE 30 131-B
410W SIOE B0 111-3
480V SHOW 18, 131-3
48OV SHOO SO 131-3
41OV SHOE 30 131-3
460W $HON 30 112-5
4B0W IHDS I0 132-3
450W SOON ID 112-3
48Ow SHOE 3D 132-3
480W SHOE SD 132-3
410V SOON 301 132-3
410V SOON 3O 112-3
460V SHOE 30 132-3
480V SHOE SD 21.1-A
460W SHON ID 21.1-A
460W SHDSOE 302.-A
400V SHOE1 30 21.-1
4SOV SHOE 30 21.-A
460W SHOE 30 21.-A
460W SHOON SO 2.-1
410V SHOON 0 281-1
480W SHOE 30 231-3
480W SHOE 30 232-3
410V SHOE! 30 2B2-3
410V SHOE 30 232-
4S0V SHOE 30 232-B

COUP ZOUzPDpioj
00.

UP 5? 71.3 3.31 580- LONG I INSTIKK
SON

2C I-NT-30-103 100.0 1.15 120.0 622 200
73 2 ~ -05/- 75.0 1.15 37.0 413 1S0
7C 1-117-30-74-A 60.0 1.00 73.6 571 100
70 i-Nt-30-13/2-A 75.0 1.15 37.0 413 150
9C 0-NTI-31-301-1. 50.0 1.15 56.51 395 I50
IOC 1-m?-36-33-A 100.0 1.00 115.0 363 200
3C 0-NTS-31-00/3-h 250.0 1.S15 75.0 1625 600
71. 1-NTI-30-81/1-A 75.0 1.15 97.6 .413 15O
73 1-N11-30-153 125.0 1.15 147.0 987 300
70 l-NT3-30-77-A 60.0 1.00 73.6 171 100
$A I-NTA-30-81/2-A 75.0 1.11 37.0 416 154
90, 0-1113-31-45-A 75.0 1.15 32.0 5932 ISO
23 1-NM-30-102 100.0 1.11 320.0 624 200
71. 0-111-31-313-0 50.0 1.15 62.5 360 100
7C 1-1111-30-32/1-3 75.0 1.15 37.0 413 150
70 i-NTR-36-75-3 60.0 1.00 73.1 171 100
100 1-1113-30-32/2-3 75.0 1.15 97.0 413 150
23 0-M~-31-96/2-9 250.0 1.15 275.0 1525 600
3C 0-111-31-43/2-3 240.0 247.0 1209 400
7A 1-117-30-162 125.0 1.00 147.1 654 300
75 1-NTI-30-00/1-2 75.0 1.15 37.0 413 150
70 1-1111-30-76-3 60.0 1.00 73.6 571 100
9C 1-NT-30-39-11 100.0 1.00 115.0 621 200
30 0-NT3-31-S5-1 75.0 1.15 92.6 532 150
IOC 1-111-30-50/2-3 75.0 1.15 37.0 413 150
2C 2-N11-30-104 100.0 1.15 120.0 620 200
IC 0-NM-31-30D-A 50.0 1.15 56.51 331 150
2C OMTE-31-121/2-A 250.0 1.15 275.0 1025 600
3C 0-NTit-31-36/2-A 240.0 247.0 1209 400
73 2-1113-30-274 121.0 1.00 147.0 666 300
7C 0-111-30-136 100.0 1.15 120.0 624 200
6D 0-1113-31-44-1. 75.0 1.15 32.0 532 150
23 2-NM1-30-105 100.0 1.15 120.0 626 200
71. 0-M1U-31-31D-3 50.0 1.15 62.5 360 100
23 0N13-31-129/2-3 250.0 1.15 275.0 1525 600
71. 2-NT13-30-278 125.0 1.00 147.0 350 300
7C 0-MIT-30-139 100.0 1.iS 120.0 624 200
9D 0-M11-31-61-1 75.0 1.15 112.0 532 150

TIKE (Per set.
get.0.9010i
0.95 142.5 6
0.95 95.( 12
0.95 142.1 *6
0.55 02.$ 6
0.75, 1S0.f 10
0.70 420. # 7
0.95 142.5 6
0.70 210.t 7
0.91 95.4 12
0.91 142.' 1 £
0.90 13S.9 9
0.90 150.0 7
0.90 90.( 5
0.95 142.5 6
0.95 95.0 12
0.95 142.% 6
0.70 420.0 7
0.35 352.0 7
0.65 19S.0 7
0.35 142.1I 6
0.95 95.0 12
0.75 110.0 10
0.90 135.0 9
0.95 142.5 6
0.90 150.3 7
0.55 52.5 6
0.70 420.0 7
0.33 352.16 7
0.65 195.0 7
0.30 160.4 7
0.30 135.0 9
0.10 160.C 7
0.30 30.0 6
0.70 420.0 7
0.65 195.0 7
0.90 150.0 7
0.90 135.1' 9

LVSG\LVSGSET

soc

G)

U vi



OI~UP 1. 23 12C IN-KBMS-I 5-005 ATTACHMENT 1110449A SIECYrIoN A

GP ENO.TILg
B
T 2A Cant Bldg Eaezq Air CUI Fan A-A
Y 2h. 5th Vit Batt 3e Intk Van 11.1-1
Y 2h PENIN EM L 692 CL3 FAN lA-A
N 2A CWt Spray Pap 11.-A 3m CIt Van
Y 2A Btry Re 31 692 Rxh Fan A-A
3 2A 5TH ViI.L SATI.RN.EI. PAN 151-A
N 2A 904C9 Gas Trtmt Sys Fan A-A
N 21. SFP Pap 1.-AATB 1st Pa spcitran
0 2A CCS A AFV PNPS SP CLI FAN A-A
N 21. Shutdown Sd Re A Press Fan A-A
N 2A. 30 Trtat Sys A-A Hlumidity Ntgs
3 2A 125V Vtl Bit 3m I ExhFan 11.1-A
Y 2A Safety Inj Pap IA-A Re CIr Pon
Y 2A Pon Re 31 731 CIc Pan 11.-A
N 2A 410V list Re LA Exh Fan 11.2-A
N 2A 46OV iaor 3m IA Esh Fan 1A3-1.
R 2A Cant 3. A/C Sys Oil Pap
Y 2A RHR Pap lA-A In Cli Pan
N 2A Cant Re A/C Cite Pap A-A
N 2A. 480V 3d Rm IA Pr Sup fan IAI-A
N 2A 4110V Xiar Rm IA 9xh Fan IAI-A
Y 2A Cntig Chzq Pap lA-A 3. Cit Fan
Y 2A P9N 3M EL 71) CL3 FAN lA-A
Y 2A. Pipe Chase CIt fan lA-A
N 21. 4110V AD 3M 15 P3 SUP FAN 151-A
N 2A 4110V 3d Re IA A/C Ahw 11.-A
V 2A Coant Am AMu A-A
3 2A. 125V Vt! Bat ReaIf Ex~in 151-A
V 2k Cant sidq caerq Press Fan A-A
N 2A 460V 3d R. IA A/C Cond IA-A
V 2A Cant Bldg Press Fin A-A
Y 2A Caat Annulus Vic Fin IA
I 2A Not Insti Shop Bsti Pap
N 2A 4110V Ad Re IA Unit Htts 31 772
N 2A 480V ID 3M IA UNIT HTR IL 772
N .?A 5TN VITAL BATT. 3M. DUCT HTR.A
Y 21. Notth Main St Vit Exh Pan
N 1A CON? R0D DR &OPT 3M UNIT HTR A
N 2A 080V Ad Re IA Unit Htrs E1 772
N 2A. 480V Ad 3m IA Duct Mtr
N 2A Toiliet And Locker Rm Duct Htc
N 2A 480V SD 3.3. IA. Unit Htr 21757
V 2A SmpIq Rm Hood Exh Fan IA
N 2A. Saoke Removal fan
N 2A. CON? ROD DR EOPT IM UNIT IITR 6
N 2A CON? ROD DR LOP? IM UNIT HIS C
V 2A N. Main St VIt Backup Ixh fan
N 2A Cant Bldq El 692 F1 Sply Htr
N 21. liar RE IA Unit Hit El 772
N 2A Aux Bldg Sp Ntr El 692
N 2A South Main St VIt R. Unit Ntr
N 2A N. Main St VIt Rm Unit Htr 1
N 2A 125V VT BA? 3M 1 U HT3
N 2A. Fuel HdI Area Unit 1ltr A E1757

ODD-0N BOARD COMP? RQUIPIDNO11 LOAD

203 CIA VENT SO IAi-A
203 CIA VENT AD 11.1-A
203 CIA VEIT AD 1AI-A
203 CIA VENT RD IA-A
203 CIA VENT AD IAI-A
203 CIA VENT 3D IAI-A
203 CIA VENT Sb IAI-A
203 CIA VENT AD 11.1-A
203 CIA VENT Sb IA1-A
203 CIA VENT 3D 11.1-A
203 CIA VENT? 80 IAI-A
203 CIA VENT SO 11.1-A
203 CIA VENT SO 11.1-A
203 CIA VENT AD 11.1-A
203 CIA VENT AD IAI-A
203 CIA VENT 30 iAl-1.
203 CIA VEN so 11.1-A
203 CIA VENT AD 11.1-1
203 CIA VENT AD 11.1-A
203 CIA VENT SO IAI-A
203 CIA VENT BD 11.1-A
203 CA& VENT AD IAI-A
203 CIA VENT AD 11.1-A
203 CIA VENT AD 11.1-A
203 CIA VENT ED 11.1-A
203 CIA VENT AD 11.1-A
203 CIA VINT BD 11.1-A
203 CIA VINT RD 11.1-A
203 CIA VENT SD 11.1-A
203 CIA VENT SD 11.1-A
203 CIA VENT SO 11.1-A
203 CIA VENT BD 11.1-A
204 CIA VENT 8O 11.2-A
204 CIA VENT S0 11.2-A
204 CIA VINT So 11.-A
204 CIA VENT SD 1A2-A
204 CIA VENT SD 11.2-A
204 CIA VENT SD IA2-A
204 CIA VENT BD iA2-A
204 CIA VENT BD 11.-A
204 CIA VENT BD 11.2-A
204 CIA VENT AD 1A2-A
201 CIA VENT BD 11.-A
204 CIA VENT ID 11.2-A
204 CIA VINT OD 11.-A
204 CIA VENT ID 11.2-A
204 CIA VENT BD 11.2-A
204 CIA VENT AD IA2-A
204 CIA VENT ID 11.2-A
204 CIA VENT AD 11.-A
204 CIA VENT ID 11.2-1
204 CIA VENT ID 11.2-A
204 CIA VENT ID 11.2-A
204 CIA VENT ID 11.2-A

No
2A 0-1172-31-11-A 10.00
23 0-MTI-31-493A-A 1.50
?C I-MT-30-116-A 3.00
3C -KI-3-0-177-A 7.50
4A 0-M72-31-2S-A 1.00
43 0-1471-31-4931-A 1.50
40 0-MT-65-23-A 20.00
UA 0-MIS-36-192-A 7.50
53 iM-x)-0-190-A 20.00
6A 0-11"-31-644A 3.00
60 0-NT2-65-17-A 20.00
75 I1-MTE-31-2S7-a 0.50
$A 1-T-3-50A 500
S9I -MTI-30-194-A 3.00
SC I1-MTU-30-2440-A 3.00
60 1-MTS-30-24491- 3.00
BF1 0-Nfl-il-SO/i-A 3.11
9A I-NIIT-30-175-A 5.00
91 0-MT2E31-SO/1-A 15.00
9C 1-TIS-31-462-A 3.00
ID 1-NT3-30-244F-A 3.00
10A 1-M3-30-1S3-A 5.00
105 1-NTR-30-196-A 3.00
10C 1-NTt-30-201-A 3.00
IIA 1-MTR-31-471-A 3.00
lIC 1-MT-31-461-A 10.00
110 0-MTR-31-i2-A 60.00
12A I-MT3-31-265-A 0.50
126 0-1,17-31-6-A 1.00
12C 1-KT3-31-290-A 15.00
120 0-N'MI-31-1-A 2.00
IC I-IIMI-65-77 5.00
2A 0-NTR-3l-339 0.75
201 1-UTR-30-AIA 10.00
231 I-NTR-30-BIA 10.00
232 0-HTR-31-493 32.00
3A I-MTR-30-25 3.00
301 1-HTR-30-ACRD 10.00
311I 1-HTS-JO-ClA 7.$0
332 1-HTR-11-DIA 30.00
3PI 0-11TO-31-91 10.00
3F2 1-HTR-30-IAI 3.00
4A 1-MTR-30-283 1.00
48 ON'TR- 31 -203/204 7.50
491 I-OTR-10-ICND 10.00
4Ii 1-HTR-30-CCRD 10.00
SA I-MTR-30-301 3.00
531 0-HTR-31-13 20.00
$F1 1-HiTN-30-11MIA 10.00
5V2 1-HTR-30-A31 5.00
631 I-HTR-30-S1.S 20.00
632 1-HTR-30-NMI 30.00
6F? 0-HTR-30-RMI 5.00
7D2 0-HTR-30-AFH 25.00

FL!

12.20
2.50
4.00
9.00
2.20
2.50

25.00
9.00

24.50
4.60

24.06
1.10
6.10
4.00
4.70
4.70
3.90
6.10

20.00
4.60
4.70
6.10
4.*00
4.00
4.60

12.00
72.00

1.10
1.70

21.00
3.65
7.25
1.20

12.30
12.30
35.50
4.60

12.30
5.03

36.09
12.03
3.70
1.70
9.70
12. 30
12.30
4.60

24.06
12.30
6.10

24.06
36.10
6.10

30.10

LEA SF OVLDSTROZ.1 333 BKi SET PEN
s1ts TINS RUIST POSIT

110.0 T42 913-1,050 210 2
15.0 1.00 T21 EF3-AoIo 36 2
25.0 1.00 T12 &F)-AOIO 55 4
62.0 1.00 T40 tF3-Ao2st 125 3
19.5 T27 9F3-AOIO 45 3
14.5 1.00 T28 313)-1.00 29 4

132.0 1.00 ?SO 90-1L05O 260 3
62.0 1.00 T40 3F3-AO2Sl 125 3

139.9 1.00 ?SO 9)-1,050 260 3
26.0 1.00 T34 WF3-AQIO 55 4

TSO SIF1-60lO
5.1 T20 313I-AGO)1 10 2

45.0 1.00 ?37 I13-ADIsI 105 2
25.3 1.00 T32 bF3-ho10 so 4
25.6 T34 373-1.010 51 4
25.6 T34 kF3-ACIO 55 4
31.0 M7-S020
45.0 1.00 T37 by3-Afl2Sl 105 2

115.4 i.15 T41 111-1,05O 260 3
25.0 1.00 T34 Mt-A0iO 55 4
26.5 T14 tFI-ACol 5o 4
45.0 1.00 T37 EFi-A0252; 105 2
26.0 1.00 T3? Efi-ADCO 51 4
25.2 1.00 ?32 Ety-Ao1o so 4
21.0 1.00 T34 aU3-Ao1o S1 4
78.9 1.15 T44 Fr3-A025Z 170 4

413.0 1.15 T51 I3F3-AiO 930 4
5.1 T20 9P13-A003 10 2

15.0 1.00 T24 tF3-AOOS 29 4
111.0 1.15 ?49 EFI3-LOSO 260 3
27.0 1.00 T31 9103-A010 55 4
46.0 ?311 "14-0251 105 2
12.5 T20 IF1-A03$ 29 4

373-3020
Fir- 8020
P373-30503

32.0 ?34 1F3-ACIO 55 4
BP3-8020
P373-320
Mr-805OZ
BP3-3020
EV3-3020

15.0 T?4 EFI-AOOS 29 4
63.5 1.00 T41 aF3-A0251 125 3

F.FI 0020
EVI-B020

32.0 T34 EF3-AOiO so 4
EF3-30 30
EV3-0020
EVI-BO20
EFI- 0030
EF3 -3050
EFI-8020
KF3-11 40

GROUP 2A, 2B, A 2C WBI14911-MS-TICS-0008
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GROUP ~ ~ ~ ~ ~ ~ AT~m ?Am 8 a cr VB-ZBN -c 0-03 AaN?145A ECI N A

GP 900-TITLE v
B
N 2A AUX Cant Instr Re 1A Unit His
N 2A FUEL NOL AREA UNIT 1173 9 91,757
N 2A Fuel 1141 At*& Unit Bitt A 91751
Y 2A Cant Rod Dr Rqpt Re AnC IA
N 2A Cant Bldg to hit CIAup Pan B-9
Y 2A Pon go 31 713 CIt Pan 18-B
Y 2A Shdn 3d Re Chit CW Cis Pap rn-rn
Y 2A Pipe Chase Clt Van 15-3
N 2A Cntm Spray Pop 18-3 Re Cit Fan
V 2A Battery so 31 692 9xh Fan rn-rn
N 2A Zaerg G43 Irtat SYS Fan u-rn
N 2A SIP Pap3-BIS 351 Pup SpC~rFan
N 2A CCS I AIV Pumps Sp Cli ran 0-3
N 2A SNUThOYN 30 IN1 A PRESS FAN C-rn
A 2A SO ?rttt Sys 8-3 Humidity ttis
N 2A 5th Ytl Batt Re ltak Fan 1A2-B
R 2A 125V VtI Bat Re I Ex Fan lW-fi
Y 2A Safety mlj Pap 18-8 Ru C~r Fan
V 2A Pon 3.391 692 Clr Fan 13-3
N 2A Shtdn Xi.Z R. 13 2xb Fan 182-3
N ?A Shtdn Xfut R. 13 Sxh Fan 133-3
N 2A Cant Ra A/C Cir Pap rn-B
H 2A Cant Re A/C Sys Oil Pap
Y 2A RHR Pop 13-B Re CIr Fan
R 2A 5th Vitl Batt Re 2xh Pan 132-3
N 2A 480V Ad Re IA Pr Sup Fan 1A2-9
N 2A Shtdn Mat so 13 9xb Fan 131-S
Y 2A Pen Re 11 737 Cis Fan 18-B
Y 2A Cntf9 Chrq Pap 3-3B. ReCit Fan
N JA 4SOV 34 So 13 Pt Sup Fan 132-3
N 2A 125V VTL BAT IN 11 M3AN 132-8
Y 2A Cant Bldg Emig Press Van 3-9
N 2A 410V Ad Ru 13 A/C Ahu 18-3
N 2A 410V 34 Ra 13 A/C Cond 111-3
Y 2A Cant Re Ahu B-3
Y 2A Recip Chgrq Pop Re Cit Van
Y 2A Cant Bldg Press Fan B-B
Y 2A Cntot Annulus VaC Fan 1B
N 2A Shdn 3d Ra Chit Pig 8-0 0. Pap
Y 2A Toilet And Locker Ru Exh Fan
N 2A 480V BORN 13 UNIT 11?R A RL 772
N 2A fuel 1141 Area Unit Htr G 31757
H 2A 480V Ad Re 18 Unit Hits El 772
N 2A 460V 3d Ra lB Duct litr
Y 2A SapI9 Re Hood Exh Pan 13
Y 2A Sapig Am Hood Exh Fan IC
H 2A 480V 30 RN 13 UNIT HT C EL 772
N2A fuel 141 Area Unit Htr N 31757
N2A PiziBtt Ntc Xr Ru Unit Htr
Y 2A South Mtain St VIt Bkup Bib Fan
N 2A Shft Eng Inst Cal Chart Sta Ru
N 2A Fuel Rdl Area Unit Bitt N 31757
N 2A 480V SD 3.Rm 18 Unit Ntr E1751
N 2A Aux Cont Instr Re 13 Unit Htr

003 NO BOARD CONP? 3OUIJIPD..N LOAD

204 CIA VINT sD 1A2-A
204 CIA YEN? 3D MA-A
204 CIA VEN? BD WA-A
204 CIA YINT RD IA2-A
205 CIA VEN? 30 131-Bn
205 CIA YEN? sD 131-3
205 CIA YINT 5D 181-B
205 CIA YEN? 3D 131-3
205 CIA VENT 3D 131-3
205 CIA YIN? SD 131-rn
205 CIA YEN? 3D 131-3
205 CIA YEN? 3D 131-rn
205 CIA YENT AD 131-3
205 CIA YIN? 3D 131-3
205 CIA YEN? 3D 181-U
205 CIA YIN? So 131-Bn
205 CIA YEN? 3D 131-3
205 CIA YEN? SD 131-3
205 CIA VENT 3D lr1l-9
205 CIA YIN? BD 151-3
205 CIA YIN? 3D 131-rn
205 CIA YIN? 3D 131-3
205 CIA YIN? BD 131-3
205 CIA YEN? 3D 131-3
205 CIA YIN? sD irnl-B
205 CIA YEN? 3D 131-1n
205 CIA YIN? 30 1I1-$
205 CIA VEN? 3D 131-3
205 CIA VEN? 3D 131-3
205 CIA YEN? 30 131-S
205 CIA YEN? 3D 131-S
205 CIA YEN? SD 131-rn
205 CIA YEN? 3D 111-B
205 CIA YEN? 31U 181-3
205 CIA YEN? BD 191-1
205 CIA YEN? BD 181-3
205 CIA YEN? SD 151-S
205 CIA YEN? 3D 131-3
205 CIA YEN? 3D 181-S
206 CIA YEN? SD 182-3
206 CIA YEN? SD 132-3
206 CIA VENT SD 132-3
206 CIA VEN? SD 132-3
206 CIA YEN? SD 132-B
201 CIA VENT SD 13-3
206 CIA VEN? 8D 182-8
201 CIA YEN? SD 132-3
206 CIA YEN? BD 132-8
206 CIA YEN? 3D 132-3
206 CIA VEN? 3D 132-3
201 CIA VEN? 3D 132-S
201 CIA YEN? 3D 132-3
201 CIA YEN? 3D 182-3
206 CIA VEN? BD 132-3

so
731 l-NTh-30-UIA 3.00
732 0-WM~-30-BFH 25.00
M7 0-NT't-30-CFN 25.00
MA 1-lr?-30-cRD 47.50
ZA 0-MI-31-7-9 10.00
2C I-Nr-30-197-3 3.00
)A 0-Mt-31-49/1-8 25.00
)I 1-lft- 30- 202- a 3.00
3C 1-MI-30-171-8 7.50
4A 0-M~-31-29-8 1.00
40 0-M1-0S-42-8 20.00
SA 0-M?-30-193-8 7.50
53 1-H71-30-191-8 20.00
6A 0 -MTR- 31- 67- 8 3.00
6D 0-M?-65-37-8 20.00
1A 0-NT2-31-491A-3 1.50
73 1-NR-31-218-3- 0.50
$A 1-NTR-30-179-3 5.00
is 1-NTi'30-187-3 3.00
IC 1-M?-30-243F-31 3.00
SD I-N1R-30-24S0-3 3.00
i3 0-M~-31-96/1-8 15.00
SF1 0-NII-31-9/1/-3 3.00
9A 1-NrR-30-176-S 5.00
91 D-N?-31-496B-3 1.50
SC I-N¶R-31-463-8 3.00
9D 1-N1R-30-2463-3 3.00
99 1-M~-30-195-8 3.00
10A l-NTR-30-102-3 5.00
103 1-1173-31-477-S 3.00
10C 1-MTU-31-286-3 0.50
IhA 0-HrR-31-5-3 1.00
113 I-NTR-11-475-rn 20.00
ticIC -PI-31-289-3 20.00
liD 0-M~-31-11-8 10.00
12A 1-HTR-30-1311 3.00
120 0-NR-31-2-B 2.00
13C I- M -65-74 5.00
131,2 0-WrRt-41-49/3-3 2.00

23 O-NR-31-411 0.33
231 l-NR-30-A13 10.00
232 0-HT73-30-CFA 25.00
271 I-NTR-30-SI3 10.00
M7 I-HTR-31-BRB 0.00

33 1-NTR-I0-284 1.00
3C I-1fTR-30-66 1.00
331 1-N1R-30-CIs 10.00
332 0-HTR-30-HFA 25.00
3I1 1-mTW-30-PRX 10.00
43 1-1173-30-302 3.00
431 0-NT2-31-9S 5.00
432 0-111h-30-NFA 25.00
4a1 I-HTR-30-SBU 3.00
4M 1-IiTR-30-U113 3.00

FL!

3.70
30.40
30.10
71.40
12.20
4.00

31.00
4.*00
S9.00
2.20

25.00
9.00

24.*50
4.6 0

24.*06
2.50
1.10
6.10
4.00
4.70
4.70

20.00
4.60
1.10
2.50
4.10
4.70
4.00
6.10
4.60
1.10
1.70

25.00
25.00
72.00
4.30
3.65
61.0
4.18
1.00

12.30
30.10
12.30
31.09
1.70
1.70

12.30
30.10
12.30
4.60
6.02

30.06
3.611
3.70

LAA SP OYLDIROIC
Sizl ?I?*'

378.5
110.0 1.00
26.0 1.00

197.4 1.15
25.2 1.00
12.0 1.00
19.5

132.0 1.00
12.0 1.00

139.9 1.00
23.0 1.00

14.5 1.00
5.1

50.1 1.00
25.0 1.00
216.
25.6

115.4 1.15
32.0
45.0 1.00
14.5 1.00
23.0 1.00
25.6
25.3 1.00
40.0 1.00
26.0 1.00
5.1

15.0 1.00
142.0 1.15
142.0 1.15
413.0
26.7 1.15
27.0 1.00
50.1 1.15

10.0 1.00

15.0
15.0

32:0

BKR BKRn SET PRN
INS POSIT

KF 3-3020
IF 3-3040
gF3- 5040
MJ-9125 750

?42 3F3-A0253 210
T32 373-A0IO 56
753 I73LOSO 470
T32 373-Aco1 53
740 tF3-0252 125
?27 MF-AO1O 36
M5 M7-1.050 260
740 M?-A0253 125
T50 373-LOSO0 330
T34 3F3-AOJO 53
750 373-3040
T21 9?3-AOOS 29
T20 MF3A003 10
T37 873-A0253 105
T)2 M7-A0IO 51
T34 9F3-AOIO 5o
T34 613-A010 53
T49 3F3-LOSO0 260

373-3020
T37 E)'3-A025Z 105
T2$ Er3-ADOS 29
T34 EFi]-ACol so
T34 973-AOIO 56
T32 EFJA010 151
T17 E73-A0251 105
T34 rY3-AOXO 56
T20 3F3-A003 10
?24 PYI-AO05 29
T51 17-11050 32u
T51 M7-11O5O 320
T58 Er3-AlOD 930
?33 MF-A01O 58
T31 E373AOIO 50
T38 61`34015Z 105

373-3020
718 113-AD0s 22

373-B020
313-3040
173-3020
373-3050

T24 E?3-AOOS 29
T24 EF3-AOOS 29

213-4020
IF 3-3040
3E3 -3020

T33 213-A010 58
373-3020
M1-8040

R373-020
313-8020

C~)

F

GROUP 2A, 28, 1 2C WSM-118-NS-TIOS-0009



GI4LIPZA 23 1 C ON .2111 ¶16-006 ATACIIMLNT N10445A SrmcriON A

OP [NO-TITLE N
H 8
N N 2A Aux Instr 3. Htt
N N 2A 125V Vital Btry B. 11 Unit iltt
Y Y 2A South Main St VIt IrN Pan
NI N 2A Aux Bldg Sp Ntr 91 737
N N 2A Xiar Ba IB Unit Ntr 311 772
H N 2A Cont Bldg fresh Air Ht:
0 N 2A Shtdn Sd Rm PrS Vans Duct Ntr
N N 2A N. Main St VIt Ra Unit Ht: 2
N 3 2A 5th Vital Batt.Ra.Duct Htr.B
N N 2A Cant Bad Or Eqpt Ba A/C 13
Y Y 2A Shdnk 3d Re Chit Cif Cir Pap A-A
N Y 2A Aux Bldg Gas Titat Sys Pan A-&
Y Y 2A E0 ?ttat Sys A-A Its ClI ran
N N 2A k1W I BA XFlISPACR CLE PAN A-A
Y N 2A Shutdown 84 3m B Press Pan B-A
N N 2A 125V VI? BAT 3M IV EIFAN 2AI-A
Y Y 2A Pen Ra E1 737 Cl: ran 21-A
N N 2A 480V 1iar Ita 2A Exh Pan 21-A
N N 2A 41OV liar Re 2A ESh Pan 2A3-A
N R 2A Bloc 3d Ba A/C Bys Oil Pap
Y Y 2A C.Bldg Cle BdB. AC Cit Pap A-A
M N 2A 480V 3d Ba 2A Pr Sup Pan 2AI-A
N N 2A 4SOV Xtiar Ra 2A Rxh Pan 2A1-A
Y N 2A ABOTS HUM NIB A-A
N N 2A 480V 3d Ra 23 Pg Sup Pan 231-A
Y Y 2A 480V Bd a2A A/C Ahu 21-A
N R 2A 125V VItBat~a IlI 9x Van 281-A
N N 2A 480V Bd Ba 2A A/C Cond 2A-A
N N 2% Shtdn BdB. Chit Pkg A-A OilPap
N N 2A 4$0VBD RM2A UNIT HTA LL772

N N 2A 480V BDRM2AUNITHTB EL 772
N N 2A48OV BD RM2A UNIT HT CEL772
N N 2A 480VBd Ra2ADuct Htr
N N 2A Record Star Vlt Unit Nt:
N N 2A 48OV SD D.Ra 21 Unit Ntt E1757
N Y 2A Saplg Ba Hood Exh Fan 2A
N N 2A Shtdn Bd Ba PIS Fans Duct Ht:
N N 2A Ifar Ba 2A Unit lit: El 772
N N 2A Aux Bldg Sp Ntr El 692
N N.2A Aux Bldg Sp litr El 73?
N N A Not ma~t: Shop Unit Htr
N N 2A 125V VtlBatRa III U. Nt: £1772
N N 2A Aux Bldg Sp Nt: £1 737
N N 21 fuel Hld Area Unit Ht: D E1757
N N 2A Aux Cant Insti Ba 2A Unit Nt:
N N 24 Fuel NdI Area Unit Iitr 9 £1757
H N 2A Fuel Ndl Area Unit lit: F 11757
N Y 2A Aux Bldg Gas Trtam. Sys Fan B-B
Y Y 2A BATTERY RM EL 692 £114 FAN C-8
Y Y 2A A.FWPIBA XR PM P SP CLB PAN B-B
Y N 2A Shtdi B-I Ba B Press Fan 03B
Y Y 2A 125V Vit Bat 11w IV k2x~an 2A2-B
N N 21 Shtdn Xiar Ba 29 Exh Fift 202-B
N N 2A Shtdn Xito Ba 29 Exh Pan 2B3-B

0D1-00 BOARD COMB? EOUIPIDJO

206 CIA VENT 3D 132-B
206 CIA VENT 3D 192-2
206 CIA VENT BD 132-B
206 CIA VENT 3D, 1312-3
206 CIA VENT BD 132-8
206 CIA VX? 30, 1132-1
206 CIA VENT 3D 1132-11
206 CIA VENT BD 132-B1
206 CIA WENT BD 132-3
206 CIA VENT 3D 132-3
207 CIA VENT SOD 211-A
207 CIA VENT SD 2A1-A
207 CIA VENT sD 211-A
207 CIA VIN? 51) 211-A
207 CIA VENT 3D 2A1-A
207 CIA VENT BD 211-A
207 CIA VINY 30 2AI-A
207 CIA VENT 3D 211-A
207 CIA VENT 3D 211-A
207 CIA VENT BD 2AI-A
207 CIA VENT SOD 211-A
207 CIA VENT SD 2A1-A
207 CIA VENT BD 2A1-A
207 CIA VENT SO, 2AI-A
207 CIA VENT 3D ?A1-A
207 CIA VENT SOD 2A1-A
207 CIA VENT ID 2A1-A
207 CIA VENT BD 2AI-A
207 CIA VENT BD 2A1-A
206 CIA VENT BOD 2A2-A
206 CIA VENT BD 2A-A
206 CIA VENT BD 21-A
206 CIA VENT BD 2A-A
203 CIA VENT BD 2A-A
206 CIA WIN? BD 2A-A
208 CIA VENT BD 2A-A
206 CIA VENT 3D 2A-A
203 CIA VENT BD 2A2-A
203 CIA VENT BO, 21-A
203 CIA VENT 3D 2A-A
206 CIA VENT SOD 2A-A
206 CIA VENT SO 2A2-A
206 CIA VENT 3D 2A-A
206 CIA VENT SD WA-A
206 CIA VENT 3D 2&2-A
203 CIA VENT SD 21-A
206 CIA VENT SD 2A-A
209 CIA VENT 3D 2111-31
209 CIA VENT BD 231-B
209 CIA VENT BD 281-B
209 CIA VENT 3D 2111-6
209 CIA VENT Di0 201-B
209 CIA VENT BD 201-0
209 CIA VENT SO, 2B1-B

No
511 1-14TR-31-87
Sr1 0-HTU-30-BM2
63 1-141-30-26
631 l-IWM-30-A87
601 1-1411-30-T13
7D 0-14T3-31-421 1
7132 0-311-31-72
771 1-M47-30-3142
Sri 0-1411`0-31-414
9A1 -NHt-30-CR3
)A 0-MT`R-31-)6/1 -A
3D 2-1411-30-146-A
41 2-141-30-200-A
$3 2-141-30-164-A
6A 0-1411-31-62-A
7B 2-147-31-267-A
63 2-141-30-194-A
IC 2-1411-30-2507-A
40 2-WMIJO3-2500-A
Sri 01411-31-126/5-1
91 01411-31-126/1-A
9C 2-141-31-462-A
90 2-1411-30-2503-A
lCD 0-9173-30-147-A
IIA 2-Nn14-1-476-A
IIC 2-1473-31-461-A
I2A 2-141-31-215-1
12C 2-141-31-290-A

1371 0-141-31-36/3-A
291 2-1411-30-AlA
231 2-1473-30-BIA
331 2-14T3-30-CIA
332 2-HTR3-31-DlA
371 0-HTR-31-91
372 2-HT11-30-IAI
4A 2-14T1-30-67
521 0-1411-31-71
571 2-HTR-10-INlA
SF2 2-HT73-30-ABI
6D1 0-1411-30-AB1
6r1 0-14T3-31-339
672 0-N11-]0-BM3
701 0-1411-30-132
7D2 0-HTB-30-DFH
731 2-1473-30-UIA
732 0-1173-30-9UN
7r2 0-NTR-30-rFN
3D 2-1413-30-157-B
4A 0-1173-31-27-S
59 2-1411-30-185-B
6A 0 NTRil-(i6 I
73 2-14TR-31-286-B
SC 2-HTil-30-24&G-D
SD 2-1411-30-246H-B

LOAD FLI LRA S? OVLOS11OaL
S11E TIME

10.00
5.00
3.00
1.00

10.00

30.00
32.00
47.SO
25.00
50.00
3.00

15.00
3.00
0.50
3.00
3.00
3.00
3.11

20.00
3.00
3.00

10.00
3.00

10.00
0.50
15.00
2.00

10.00
5.00
7.50

30.00
10.00
3.00
1.50

20.00
10.00
5.00
1.00
5.00
5.00

10.00
25.00
3.00

25.00
25.00
50.00
1.50

15.00
3.00
0.50
3.00
3.00

12.03
6.10
4.60
7.00

12.30
173.22
24.06
36.09
36.50
78.40
31.00
62.00
4.10

20.*20
4.60
1.10
4.00
4.70
4.70
3.90

21.00
4.60
4.*70

60.11
4.60

12.*00
1.10

21.00
4.17

12.30
6.10
9.03

36.09
12.03
3.70
2.65

24.06
12.03
1.00
7.00
6.10
6.10

13.00
30.00
3.70

30.00
30.00
62.00
3.30

19.00
4.60
1.00
4.7 0
4.70

32.0

378.1
197.4
304.0
27.0

105.2
26.0

1.1
25.5
23.6
23.6

117.9
26.0
23.6

26.0
71.9
S.1

111.0

20.0

304.0
27.1
133.3
23.0
30.0
20.6
28.8

813 3up SET BEN
INST POSIT

alV -3020
M7-8020

T33 273-1010 56
173-11020
273-3020
7M-31225 2000
1 3-B303
113-30102
1733010O
133-11125 I50

1.11 TS3 PP3-LOSO 470
1.00 156 L73-1100 630
1.00 .132 373-1010 so
1.00 T46 &73-LO$O 210
1.00 733 113-A01O 16

120 3.3-1001 .14
1.00 132 673-1010 5o

134 173-h010 54
134 173.1010 5o

M113-020
1.11 751 173-LOO 110
1.00 Ti4 373-1010 s6

134 273-1010 S8
156 173-11100

1.00 734 173-1010 56
1.15 T44 RYI310252 170

T20 Z73-1003 10
1.15 749 373-LOSO 260

1173-31020
173-8020
273-3020
W113-020
EFj-BOSO
373 -BO20
C73-3020

729 EF3-AOOS 41
273-31030
273-8020
273-B020
173-11020
£73-Ba 20
273-81020
EV3-3020
E73-8040
LV 3-3020
£7 3-3040
E73-u040

1.00 T56 273-1100 630
T30 £73-lOIO 56

1.15 T49 ZV3-L050 260
1.00 Ti4 Lv3 1010 56

273EV-1005 22
134 EV3 1010 56

734 E73-1010 s6

N Wf''' Mrfl r~s

GROUP 2A, 28, 1 2C WON k911-HS TIOG-0008



GROP 2, 5, 2C V3 EE-HSIS-006 ATTACHMENT M1044SA SE-cTION A

OP ENO-TITL9 M300110 BOARD

Y 2A C.Bld~j Ele 343., AC Cit Pop 8-8 201 C&A VENT 3D 281-3
H 2A Slec 3id Re A/C Sys Oil Pap 209 CIA VENT NO 231-3
H 2A 48OV 3d Rn 2A Pg Sup Fin 2A-3 209 CIA VENT BD 211-11
N 2A Shtdn Xfar Rs 2B itxh Fan 2131-31 209 CIA VENT IND 251-3
H 2A Pon Rail1 737 Cit ran 231-31 209 C&A VENT 3D 231-3
H 2A 480V 3d Rn 28 Pt Sup Fan 2112-11 209 CIA ViENT 3D 2111-31
Y 2A 125V Vit BstS. III Wxan 232-3 205 CIA VENT ND 231-3
N 2A AIICTS HUMIDITY MNf 9-3 209 CIA VENT ND 2111-31
Y 2A 4110V 3d Rn 23 A/C Aihu 23-3 209 CIA VENT? NO 2B1-8
Y 2A 480V 3d Re 231 A/C Cond 23-3 209 CIA VENT 302111-31
V 2A 90 Titat Sys 3-3 Pa cli Fan 209 CIA VENT NO 211-3
V 2A 9ELB MACH RH 1111 VAN 210 CIA VENT NO 252-3
N2A ;80V 30113UH? ?A L 7 210 CIA VENT NO 2112-S1
H2k Fuel Hd1 ae Unit Hti K 91757 210 CIA VENT 30 2312-31
H 2A 480V 3D RM 23 UNIT H? 9 EL 772 210 CIA VENT 30 232-B
H2A 4:0V 3d Rn 23 Duct litt 210 CIA VENT 0D0282-3
H2A 4 0V OD RM 23 UNIT H? C EL 772 210 C&A VENT 302112-11
H 2A Fuel AIdl Ate& Unit Htt L 31757 210 CIA VENT ND 2312-1
H Zk Rly Rn 910Cc Ht 210 CIA VENT BD 212-31
N 2A Computer Room Heater 210 CIA VENT 90, 282-3
H 2A Fuel Hdl Area Unit Ott P i1757 210 CIA VENT 30 202-3
H 2A 480V SD S.Rn 20 Unit Htr W$77 210 C&A VENT 3D 2112-3
H 2A Aux Cont Instt Rn 23 Unit Ott 210 CIA VENT ND 282-1
H 2A Aux lostF Rn liii 210 CIA VENT 301 2112-3
N 2A 125V VIL BATRM IV U? HTS 210 CIA VENT 30 212-8

H 2k Aux Cont RN Un It Ht: 210 CIA VENT BD 232-3
N 2k Aux Bldg Sp Ht, 6I 73? 210 C&A VENT NO0232-3
H 2A lXar 3.23 Unit Htr 11 772 210 CIA VENT NO0282-3
H2A Kit glec Htz 210 CIA VENT ND 262-B
H2A Aux Bldg Sp Htr 31 713 210 CIA VENT RD 2112-3
Y 2A D; lA-A Btzy Hood Exh Fan 217 DSL AUJX 3D IAI-A
Y 2A DO IA-A RH ilk FAN 1-A 217051. AUX 3D IAI-A
V 2A 0g Sn 1k-A PnIl Vent Fan 217081. AUX 3D 1AI-A
Y 2k 0; IA-A 480V Slac 3B1 Rn Ex ran 217 DSL AUX 3D 1AI-A

Ni Ck 1172Cridr2 tr IA 211 OSL AUX BD IAI-A
VA0;l-A Muffle:cR Exh Pan 217 DSL AUX RD 1A1-A

N 2A Luba Oil Storage Rn HtK 217 051. AUX ND 1AI-A
Y 2A DG 1k-A RN KXIN FAN 2-A 21381.S AUX 3D 1A2-A
N 2A Co2 Star Re Elac Hti 213 081. AUX BD 1A-A
N 2A 0; lA-A 480V $Ie Bd Rn Ele Htt 218 081. AUX 9D 1A2-A
H 2A Dq lA-A Rn Ntt A 218 DSL AUX SD WA-A
H 2A Dg IA-A Rs Htr B 213 081. AUX 3D 1A2-A
H 2A Fallout Shelter 11cc ktz 216 051. AUX BD 1A2-D.
H 2A Lube Oil & Co2 Stor Na Exh F~an 21381.S AUX RD 1h2-A
Y 2A Dg 133- Battery Hood kxh Van 219 DSL AUX NO01813
V 2A DG 15-B RN EXIk FAN I-3 219 081. AUX ND 131-3
Y 2A Og Sn 18-B Pnl Vent Fan 219 OSL AUX 30131I-3
Y 2A DO 131-31 48V RLIC BD 34 EX FAN 219 DSL AUX BD 131-3
N 2A i1 742 Corr:idor Stec Ntg IN 219 DSL AUX 3O 131-U
Y 2A Dg 13-3 Muffler Se Exh Fan 219 051. AUX BD 181-3
V 2A 0; 13-3 Rn Exh Van 2-B 220 DSL AUX ND 132-S1
H 2A D9 13-3 400V g1@ 34 Rn Ele Hit[ 220051. AUX 300132-3
N 2A 0; 13-3 Rn Nit A 220 051. AUX 30 132-3
H 2A 0; 13-B Rn Ntt 3 220 081. AUX BD 182-3

COMP? ZQUIPIDfO0 LOAD
No
is ON"I3-2/- 20.00
311 ONT11-31-129/3-11 3.00
9C 2-M11-31-463-9 3.00
9D 2-Ml-30-246F-8 3.00
Si 2-MTR-30-195-8 3.00
103 2-NTR-31-477-3 3.00
IOC 2-KS-31-286-3 0.50
100 0-HTh-30-156-3 50.00
113I 2-KT5-31-475-3 20.00
lic 2-M1-31-219-8 20.00
123 2-311-30-207-3 3.00
23 0-WM1-30-27 1.50
211 2-HTU-30-A13 10.00
212 0- M2-30-KrA 21.00
2F1 2-UTR-30-310 10.00
2F2 2-313-31-BRB 30.00
311 2-HTR-30-C1B 10.00
3i2 0-HTU-30-LFA 25.00
IF? 0-HTRI3I-91 25.00
431 0-HR-31-8S 10.00
4i2 0-MIS-30-PFA 25.00
4F1 2-HTR-30-SBU 3.00
0F2 2-11TO-30-U.113 3.00
511 2-HTR-31-19 10.00
SF1 0-HTS-)0-R34 5.00
MF 0-H11-30-UI 3.00
111 2-NTS-30-AD7 5.00
6FI 2-H1R-30-TIB 10.00
721 0-HTR-31-99 5.00
812 0-HTS-30-AI4 5.00
2A l-M?R-30-455-A 0.33
23 1-MTR-30-447-A 15.00
40 1-313-30-491-A 15.00
42 l-31R-30-459-A 2.00
5F1 O-NTR-10-479 7.50
6A 1-11T3-30-463 1.50
6F1 0-HR-30-483 10.00
23 1-3117-30-451-A 15.00
212 0-HTR-130-484 25.00
331 l-HTR-30-487 7.50
3F 1 lHTR-30-471 15.00
3F2 I-HTR-30-472 15.00
$91 0-HTR-30-465 15.00
6A 0-MTR-10-470 0.75
Zk I HIM-30O0457-3 0.33
23 1-HTR-30-449-3 15.00
40 1-1113-30-493-3 15.00
41 1-315-30-461-3 2.00
SF1 0-HTR-30-481 7.50
6A 1-11T3-30-465 1.50
23 1-313-30-453-3 15.00
321 1-UTI-30-489 7.50
3F1 1-HTR-30-473 15.00
3F2 1-HTR-30-474 15.00

FLI 1.3k SY OVLDS110(i1
SIZE TIML

25.00
3.90
4.6 0
4.70
4.00
4.10
1.00

10.15
25.00
25.00

4.10
2.15

12.30
30.10
12.30
31.09
12.30
30.03
30.06
12.03
30.10

3.70
3.*70

12.03
6.10
3.70
7.00

12.30
6.02
7.00
1.00

19.50
20.00
2.70
9.03
2.65

12.30
19.50
30.10
9.30

13.01
16.05
11.60
1.40
1.00

19.50
20.00

2.75
9.30
2.65

19.50
9.30
11.6.0
13.05

157.5 1.15 ?11

23.0 1.00 ?134
26.6 134
24.6 1.00 T32
21.0 1.00 T34
10.0 116s

156
142.0 1.15 T11
142.0 1.15 S11
27.0 1.00 T)2
20.0 126

10.0
113.4
113.4
22.1

20.0

113.4

12.5
10.0
1111.4
113.4

22.6

20.0
116.4

T19
1.15 149
1.00 148
1.00 129

128

1.15 149

T22
T18

1.15 149
1.00 148
1.00 ?29

?28
1.15 T14

mim

613-1.050
W-13-020
9fI-AOlO
2.13-AlOI
2FI-ACIO
t73-AOl 0
1F3-A00 3
Kyn -31100
It?]-1.050
M7-11050

213)-AOIO
373 ACOS
9f 1-3020
03311040
E3I3-3020
r273 9050
CIP3-3020
LV3-B040
273-3040
1173-31024
EF1-3040
If13 -3020
tiE) -3020
273-3020
til-11020
")I-8020
zr3-302
73-81020
IF 3-1020
EV3-B020
9F3-A005
IF 3-1.050
EF)-LOSO
K73-AOl 0
IF) -3020
VF3-AOOS
EFI-B020
IF -1.050
273-81040
E?3-11020
EFI-BO3O
EF 3-B301
if) 180300
zF3-AOO5
IF] -kO05
FY3-1.050
273-L1.01
313-AC 10
273-3020
iF3-AOOS
L73-1.050
L73-8020
F3 -30 30
EF3-8030

SI3 51T PIN
INS? POSIT
330 4

so 4
53 4
4S 3
15 4
21 HI

330 4
320 LO0
S1 4
41 111

GROUP 2A, 28, & 2C WON-EEB-MS-TIO11-0008



ONOP £.23 ~2C VIM13-1S-IO-00N ATTACHMENT1110446% SEC.ri o r4 A

OP 3140hITLt
a
I 2A D9 2£-A OttY Hood 9Xh Fan
YIA 2 00 2-A 3AM 1BAN AM I-A
I 2£ Og Am 2£-A PnI Vent fan
YIA 2£2-A 4601 ZLSC 30 O 14 V3 AM
N 2£ 11 742 Corr idor Bloc Htt ?£
I 2£ 09 2£-A Muffler In ltxb Fan
T 2£ DO 2£-A 3AM 114 FAM 2-A
N 2£ 09 2£-A 4801 Alec Ad Boom Ntt
N 2£ Oq 2£-A An Ntt A
N 2£ D9 2£-A Am lNtz A
T 2£ Oq 28-3 Etry Hood lAxi Fan
I 2£ 00 23-3 3AN 114 VAM 13
YIA 2£ Be 23-3 Pot Vent Van
Y 2£ Oq 28-3 4#OV'ZIec Od Am As Fa
N 2£ 31 742 Corridor Bloc Hite 25
YIA 2£q 21-3 Muffler Re lab Fan
Y 2£ DO 23-a IN 3AIR 7AM 2-1
N 2£ Dq 22-3 480V Bloc 3d to 141K
N 2£ Dq 23-3 3o Nit A
N 2£ Oq 23-3 Re Htt 3
N4 2£ D.C 314 314 FAN 2
N 2A D.C. EX4. 334 PAN I
F 2h 410V £13X ED AN4 314 FAN
F 2£ 6.931 30. 3ON
N4 2£ PIPE GALLERY 3AM 11R 2
N 2£ 6.9KV 3D 3IN 14112
r 2£ FUEL OIL vwsa113 AN4 114 FAM
N4 2A DO RM 1413 I
N4 2A DO AM4 143 2
M4 2£ FIRE PROTECT AM 1413

142£ TRANSFORtMER 3AN MIR1
7 2 Do MUtFFLER AN4 314 7AM
N 2£ 6.9Kv BD 3AN 14R I
N 2£ PIPE GALLERY AN4 UTR 1
14 2£ VESTIBULE 1MI3
r 2£ 480Y 30 3AM 113
Y 2£ lnogae lost On Cli ran IA
14 2£ lnoae Inst 3m Ch Utz Cp9Zs
T 2£ lnote Inst On Clit Pump IA
I 2£ 410V Ad to 1£ A/C Cptsr 1£-i
Y 2£ lnoae lost Am Cie fan 13
N4 2£ lnoae Inst Rm Ch Itr Cpthr
Y 2A lnoae Inst Rm Clic Pump 13
Y 2£ 410V Ad R. 13 A/C Cptst 18-B
It 2£ 401 N0 314 2£ A/C CPRSR 2£-A
R 2£ 480V 3d Am 23 A/C Cprat 23-8
I 2£ Spgeadlng Re Sply Fan
Y 2£ Spreading Am Eab Pan A
N 2£ Ruea Upper Compt CIe Fan IA
y 2£ aeac Upper Coopt Cit ran ic
I 2£ COMPUTER ROOM AHW NO. I
M 2£ leac Lvt Coapt Unit HI: 1£
14 2£ Cntot blfli Rm Unit HI: 1£
H 2£ Reac Upper Compt HtrIlk1

11001110 BOARD CONPI 30411P10.NO LOAD
NO

221 OIL AUX33 30 A1-£ 2£ 2-141-30-456-A 0.33
221 DAL AUX3 EO 2A1-A 23 2-1413-30-443-1 15.00
221 DEL AUX3 3D 2£I-A 40 2-13-042- -S00
221 OIL 113X 30 2Al-A 43 2-141130-460-A 2.00
I21 OIL £4X13 0 2AI-A 571 0-313-30-410 7.50
221 OIL, AUX 30 211-A 6A 2-1411-30-464 1.50
222 OIL AUX NO 2AI-A 23 I-141-30-452-A 15.00
222 OIL £41X 30 212-A 331 3-141-30-466 7.50
222 OIL813, AU 0 212-A 3i1 2-413-30-475 15.00
222 OIL £Aux so 212-A 312 2-141-30-476 15.00
223 OIL £AUX 30 231-I 2£ 2-14U-30-456-8 0.33
223 OIL141, AU A 231-3 21 2-M41-30-450-8 1S.00
223 OSIL £13 30 ?51-2 40 2-14M-30-494-3 15.00

n 223 OIL 113330 251-3 43 2-14171-310-462-31 2.00
223 OIL £41X AO 26L1-I 571 0-N13-w04 7.50
223 OIL £AUX 30 251-9 6£ 2-141-30-466 1.50
224 OIL AUX13 0 312-D 23 2-141T-30-454-1IS1.00
224 OIL £13X 3D 212- 331 1-11111-30-490 7.50
224 OIL £41X 30 232-3 3n1 -1412830-477 20.00
224 OIL £AUX 3D 282-3 313 2-1413-3-476 20.00
225 OIL £41X 3D Cl-I AN 0-1413-30-332-S 15.00
225 I £41, AU o C1-5 31 0-HIII-30-334-I 15S.00
225 OIL £AUX 30 Cl-I CA 0-11111-30-331-1 1.50
225 OIL AUX330 Cl-I CA 0-14713-30-330-S 10.00
326 OI011, AU O8 C2-8 AN 0-N411-30-321 7.510
226 OIL £13X 30 C2-11 t3 0-11111-30-319 7.50
226 OI1,£AUX 3o CI-3 CA 0-M41-30-329 0.50
226 OIL A41330 C2-S Cm 6-N411-30-317 20.00
226 OIL £133 30 C2-5 CA 0-N411-30-322 20.00
226 OIL £AUX 30 C2-8 CU 0-1113-30-325 7.50
226 OIL AU%3 AD C2-3 Cl 0-I17-30-)24 7.50
226 OIL A133 3D C2-2 B£ 0-1411-30-327 1.50
226 OIL 1413 3D C2-11 0£ 0-H11-30-31N 7.50
226 OIL A111 SO C2-11 00 0-141-30-320 7.50
226 OIL £13X BO C2-I 00 0-N411-30-323 7.50
226 OIL £131 NO CI-S CA 0-1111-30- 326 7.50
235 11401 30 IAI-A 16£ 1-1113-31-2651 3.00

LA 235 ANDYV RO 1Al-A 36721-1, -1-03 3.00
235 31401 A0 IAI-A tiC 1-14112-31-303/1 3.00
236 3A40Y AD WA-A 173 1--14-1-465-A 50.00
237 314Y 01D 131-3 16£ I-14M3-31-266 3.00

13 237 3140V ND 333-11 1772 I-MU-33-324/2 3.00
237 3140V 80 131-1 tiNc 1-14112-31-324/1 3.00
23113140Y 00 1112-11 16D 1-14112-31-447-11 75.00
240 314Y 0 SO 2£-A 173 2-413-6- $0.00
242 ANDYV SD 282-8 160 2-1413-31-447-3 75.00
243 1 31 VET3D IA-A 5£ 0-111-31-406 0.75
243 31 VENT BD 1£-A 6£ 0-1411-31-25 3.00
243 33 VEX4' AD lA-A 93 1--14-0-95 5.00
243 31 VENT 3D 1£-A 103 1-11711-10-91 5.600
24313111VENT 3D IA-A It3 0-1112-31-497 7.50
243 3X VINTM8 ID3-A hr7 3-141-30-7414 10.00
243 33 1VENT 30 1£-A 127 1-141-30-UNi 5.00
243 33 VENT 801 11-A ISA I-HTR-30-35H 50.00

nil

.2.20
19.50
20.00
3.70
9.30
3.6s
19.S0

11.30

13.05
1.00

19.50
30.00
2.70
9.30
2.65

19.50
9.30

24.70
24.70
15.00
15.00
1.95
13.00
9.03
9.03
1.00

26.25
24.06
9.03
9.01
3.9s
9.03
1.03
9.03
9.03
4.30
4.*60
4.20

S7.00
4.30
4.60
4.20

11.50
57.00
90.00
1.00
4.60
9.10
1.10
9.60
32.03
6.02

60.20

LII

9.3
116.4
116.4

22.6

20.0
1111.4

10.0
113.4
1111.4
32.6

20.0
116.4

105.2
105.2
13.4
73.9

10.0

12.5

26.7
32.0
30.1

150.6
26.7
95.0
30.1

$42.S
350.61
526.2

10.0
32.0
39.5
39.5
60.0

SF OVIDSTROKC 331 BKII S3T
size 13146 INS? POSIT

1.15 T49 By3 Loss 260 3
1.00 116 CIP3-Loso 160 3
1.00 729 313-£010 45 3

313-90 20

1.15 T49 273-LOSO 260 3

TIN 31-1005 32 3
1.15 149 E13-t.050 260 3
1.00 115 ff3-LOSS 360 3
1.00 T29 313)-h10 45 3

W-11-0 20
129 m1-5.005 41 At

1.15 T49 3FI13-LOS 260 3

L73-3030

1.15 C2253 ?11251

1.15 C261A "Si33
1.15 C16.311 135201

£4.115
£4335

C A 4wI4.y4OTRt$ 6F
£4330

1.15 C268A "3533

£43IS
1.15 ?33 913-A010 $11 4

313-3020
1.1s T33 313-A0IU so 4
1.15 733 Am2 750 Lo
1.1 3 13 173-A0I0 so 4

37319020
1.15 113 113-h030 so 4

M3-8125 1300 3
1.15 7`43-30110 750 LO
1.15 133-3175 1300 3

TII 313-1005 22 3
I34 313-A010 so 4
140 973-A025 75 LO
T40 913-A025 75 LO

1.00 141 313-A025 125 3
Z373-3020
973-3020
er3 007

PAN

its

G~)

/

11811-11911-MS-7101-00011GROUP 2A, 2B, I 2C



CHOJP A, 8, 2C VB-Eki M-TI3-00S ATTACHMENT K10448A S E£r Cr I o N A

OP ENGJTITLI N
B
R 2A Cntat Purge Air Sply Pan IA
N 2A Reac Upper Capt Kuz IC
Y 2A Cntat Purge Air 9xh Pin IA
Y 2A Incoze mIntt Ru Purge Sply Fin
N 2A Spreading So 9xh Pan B
Y 2A Incore Inatr Ra Purge Exh Pan
K 2A Reac Upper Compt Cie Fan 18
Y 2A Reac Upper Compt Cit Pan I0
N 2A Reac Lwr Coapt Unit Her 18
K 2A Cntat Instr Ra Unit Her It
N 2A Reac Upper Compt Her 18
N 2A Cntmt Purge Air Sply Fan IS
K 2A Reac Upper Coapt Htt 10
Y 2A Cntat Purge Alir Eh Pan 18
Y 2A COMPUTER ROOM AHU KO. I
N 2B Boric Acid Tank A Htr A-A
K 29 Boric Acid Transfer Pap IA-A
N4 28 Boric Acid Transfer Pop IA-A
K 25 RWST To RHR Pap Plow Cant Vlv
K 26 Boric Acid Tank C litr A-A
Y 28 CKTPGL CHARG PMP IA-A AOP
N 28 SIS Accum Tiank I Plow Isol V~v
K 28 518 Boron Inj Tank Heater iA-A
K 25 APV Pop A-A Lube Oil Pap A-A
K 28 RHA Sys Isln Vlv
Y 28 Seal Plow Ret lsln Vlv
Y 28 CHARGING FLOW ISLN VLV
R 28 515 Accum Tank 3 Plow 1:01 Vlv
K 29 CHARG PMP IA-A MIN PLOW
Y 2d Vol Cont Tank Outlet lisn VIv
K 28 SIS Accum Tank 1 Plow Isol VIv
Y 28 RYST To Charging Pup Ylv Cont
Y 28 515 PMP INLET TO CVCS CHO PHP
R 28 RWST To Spray Hdr IA FCV
R 28 RWST To RHR Pup Plow Cont VIv
K 28 SIS Pup Reclrc To RWST
Y 28 RHR Sys lisn VIv
N 28 ConE Spray Pup IA-A Reclic PCV
Y 28 SIS Pap Inlet To CVCS Chrq Pap
R 28 RHtA Hx A To CVCS Chrgr Pup
Y 28 SIB Boron Inj Tank Shutoff Viv
R 28 S15 BIT Inlet Shutoff Valve
Y 28 S15 Pup lA-A Inlet Viv
R 2B Cntmt Sump To RIIR Pup A-A
R 28 SIS To RCS Loops 243 FCV
Y 28 513 Pop lA-A Outlet PCV
Y 2B SIS Pup Out RCS Lp W8 Not Leg
R 211 Criatm Sump To Sprjy Hdc IA FCY
R 29 Cntat Spray Hdr IA 131n VIV
R 28 RHR Spray Hdr IA 131n VLv
R 28 RHR Pop lA-A Inlet FCV
N 28 RKH Pup lA-A hin Plow Vlv
Y 28 RHtA Hx LA Bypass Vlv
R 28 Boric Acid Batching Tank Htr 2

ODE-NO BOARD CON?? EQUIPID-NO
No

243 RI VENT BD lA-A 151) I-MTR-30-1
243 RI YIN? 9D lA-A 16A I-NTR-10-33H4
243 RI VENT BO, LA-A 110 l-NTR-10-l1
244 31 VEXT SO 18-B 53 I-NTR-30-1l
244 R1 VENT OD 111-11 6A 0-NR-31-26
244 RI VENT SO 18-8 61 I-MTR-10-119
244 RI VIMT SO 18-9 98 l-HTR-30-97
244 BE VENT B0 118-8110 loI-HTS-30-100
244 RI VCN? 80 118-81 l1P -HTR-30-76H
244 RI VENT 80 111-11 ar2 i-KTAo-i0
244 RI VEN? BD 18-8 ISA 1-NTR-30-37H
244 RX VENT B0 181-81 15D 1-HT-30-4
244 RI VENT BD I8-I 16A 1-NTR-10-IOOH
244 R11 VENT 8D 13-8 16D 1-WM7-30-41
246 RI VENT 80 28-8 1181 0-KTR-3l-4911
235 RHOY SO lAI-A 2A I-14TA-62-239-A
23S RNOY SD lAI-A 28 1-HTR-62-230-A
235 RMOY BD lAI-A 23 I-NTI-62-230-A
235 RMOY 80 IAI-A 211 1-PCV'63-1-A
238 AHOY SO IAI-A ]A 0-HTR-62-243-A
235 RMOV 10 IAI-A 391 l-M1R-62-AOf- A
235 RhOY 8ID lAl-A 3r2 1-PCV-63-111-A
235 AHOY BO0 IAI-A 4A l-11TH-63-37-A
235 RHOV 80 IAI-A 43 l-H1R-3-IISO-A
235 AHOY BD IAI-A 53 l-rcY-74-l-A
235 AHOY BD IAI-A 1A I-KVC-62-63-A
235 AHOY 3D lAI-A 78 i-rcv-62-90-A
235 AHOY 80 lA1-A 7D l-YCV-63-6O-A
235 RHOY 80 1A1-A BIA l-Fcv-62-93-A
235 RHOY BO IAI-A $11 1-LCV-62-132-A
235 RHOY 80 IAI-A OD I-rCV-63-118-A
235 AHOY S0 Ili-A 9A l-LCV-62-135-A
235 AHOY 80 IAI-A is l-rcv-63-177-A
235 AHOY SO IAI-A 9P i-rcv-72-22-A
235 RMOV 80 lAl-A IDA l-FCV-63-l-A
235 AHOY kiO lAl-A 1081 l-PCV-63-3-A
235 AHOY 80 IAI-A 100 l-PCV-74-1-A
235 AHOY O0 hAl-A lOP l-VCV-72-34-A
231 AHOY BD IAI-A IIA l-FCV-63-_7-A
235 AHOY 80 lAI-A 11e l-PCV-63-11-A
235 AHOY 80 IAI-A 110 l-FCV-63-26-A
235 AHOY 80 IAI-A Ill 1-PCV-63- 39-A
235 RHOY BD lAI-A 12A l-VCV-f,]-47-A
235 AHOY 8D lAI-A 128 I-VCV-63-72 A
235 AHOY OD 1AI-A 120 l-FCV-63-93-A
235 RHOY BD lAI-A 121 l-PCV-63-152-A
235 AHO0Y 80 IAI A H)A I-PCV-63-116-A
215 BHOY 111) IAI A 139 1 +LV 72 44-A
235 AHOY BD IAI-A 131 l-FCV-72-39-A
235 AHOY B0 1Al-A 14A l-rcv-72-40-A
235 AHOY BD IAI-A 148 1 FCV-74-1-A
235 AHOY 80 1AI-A 140 l-FCV-74-12-A
235 AHOY BD lAl-A 1491 -PCV-74-33-A
235 RHOV B0 lAI-A 17A 1-HWl-62-228/2

LOAD

50.00
50.00
50.00
0.28
3.00
0.33
5.00
S.00

10.00
8.00

50.00
50.00
50.00
50.*00
7.50
9.00
7.50

15.00
10.80
9.00
2.00

19.50
6.00
0.21
2.60
1.90
1.90

19.50
0.66
1.90

19.10
1.90
1.90
3.20

10.50
0.70
2.60
0.13
1.90
1.90
1.90
1.90
1.90

12.80
10.30
1.90
1.90
3.20
3.20
1.90

10.50
0.13
1.90

22.10

PL I

62.00
60.20
62.00

1.00
4.60
1.00
9.10
9.10

12.60
6.02

60.20
62.00
60.15
62.00
9.60
10.33
13.00
13.00
13.6 0
10.33
3.10

28.20
7.22
0.*56
4.73
3.50
3.50

25.20
2.30
3.10

25.20
3.50
3.10
5.20

13.80
2.30
4.73
0.45
3.10
3.50
3.50
3.50
3.10

13.10
15.10
3.10
3.10
5.20
5.20
3.50

13.600
0.45
3.50

27.07

LRA

350.0

312.0
10.0
32.0
10.0
39.5
39.8

SY OVLOST
SIZEU

1.00 TII

1.00 TSI
?is
T3 4
Tl 3
T40
T40

350.0 1.00 T56

312.0 1.00 T56
60.0 1.00 T41

1.00 T43
105.2 1.00 T48
113.1

22.6 1.11 731
203.0

3.5 T13
33.0
26.0 T29
26.0 T29

203.0 T48
12.0 T22
26.0 T29

203.0 T48
26.0 T29
26.0 T29
36.0 T12

113.1 T42
12.0 T22
38.0 733
2.6 T9

26.0 T29
26.0 T29
26.0 T211
26.0 T29
26.0 T29

144.4 1.00 T4S
116.4 1.00 T45
26.0 T29
26.0 T29
36.0 T32
36.0 TIZ
26.0 T29

113.8 T42
2.6 7S

26.0 T29

RHOKI: BKR
INMC

£73-AIOO
373-8070
R13-AIOO
X373 A00a3
113- AB10
173 -ADO03
E'3 -A025
5? 3-A025
?13-8020

M7-8020
EP3-8070
673-AICO
"1-9070
1F3-al 00
11l3-A025
E113-1020
E13-LaID
F13-LOSa
EV3-8040
813-8020
113 -AOIO

M1-11050
373-8020
IF3-ADO 3
M113-020

10 KP3-AOIO
10 gF3-AdOI
15 M7-LOSO
10 14P3-AO1O
10 XF3-AOIO
15 IfF3-B060
15 IEF3-ADIO
15 EF1-AOIO
20 EP3-AOlO
20 EF3-LOSO
10 EVI-AIOl
12M EF3-AOlO
10 F313A0O3
10 EF3-AOIO
15 EV3-AOlC
10 2P3-AOIO
10 E?3-AOIO
15. CF3-AOIO
22 ).W3-LOSO
103 EP-LOSO
ID 1EP3-A0l0
10 EFI-AOIO
1$ t*3 AOIO
'1 I7jAOIO
is 8:P3-AOIO
245 bk3- LOSO
10 Ef3-A003
15 373-AOIO

EY3-8040

BMR SET PEN
INST POSIT
750 3

630 2
21 NI
so 4
21 HII
75 LO T
75 LO T

\mC~mmcrm~s,

GROUP 2A, 2B, A 2C WbIl-EED mS-TIOS-0006



GHO~' 2, 2, &2C BN E9-S-T08-008 ATTACHMENT N10448A .$6C.r1ON A

GP ENGJTITLE N
a
Ni 29 SiS ACCua Tank 3 Flow Isol WIv
Y 29 Boric Acid Batch Tank Agitator
N 29 ERCW lid: A slin Viv
N 29 39RW NdK A 131n lVI
Y 29 ERCW lid: A lIsn VIv
Y 29 3RCV lidr A lIn~r Vlv
V 2B 5119 Sys laIn Bypass Viv
N 28 Boric Acid Tank A litg B-fl
N 2B Boric Acid Transfer Pop 18-B
N 29 Boric Acid Transfer Pap 19-9
N 28 $IS Pap Cold Leg mIn
N 2B Boric Acid Tank C Hit[ B-8
N 2B S13 ACCUM TANK FLOW ISOL VLV
N 29 SIS Boron Inlect Tank litr 19-3
Y 29 Cntfql Chgrq Pap 1B-B AOP
N 28 5115 Sys lisn Vlv
5 28 RHR Sys IsIn Bypass Viv
V 28 Seal Flow Ret lain Vlv
Y 29 CHRG FLOW ISLM VLV
N 28 CliRO PNP IA-A HIM FLOW
R 2B SIS ACCUN TANK FLOW ISOL VLW
Y 29 Vol Cont Tank Outlet lisn VIv
Y0 29 RWST To Charging Pap VIv Cant
N 29 SIS ACCUM TANK FLOW ISOL VLV
R 28 Saeer Boration Flow Cont Vlv
R 28 5KB To RCS li.L. 163 Flow Iso V
N 29 Cont Spray Pap 18-S Recitc FCV
Y 29 SIS lA-A DSH TO RWST SliTFr WLV
Y0 23 RWST To Sf3 Pump flow Cont Vlv
Y0 29 BHR Sys aIsn VIv
R 29 RUST To Spray lid: 18l 7G
Y 29 SIS 1'NP INLT TO CVCS CHRO PKP
R 2B 919 lix 8 To 313 Pop
Y 29 SIB Pap Cold Leg Inl
Y0 28 SIS Boron In) Tank Shutoff Vlv
R 28 SIS Bin Inl Tnk mint Shtf 0 Viv
Y 28 SI3 Pop 19-B Inlet VIv
R 2B Cntmt Suap To BliR Pap 9-9
R 29 SIS To RCS Loops 144 FCV
Y 29 SIS Pap 19-B Outlet FCY
'0 28 SIS PMP OUT RCS LP 2&4 H. LEG
Y 29 $IS lB-B Dsh To RUST Shtff Vlv
Y 29 Cntot Spray lidr 18 131n Viv
R 2B 9KB Spray lidr 19I lIsn Vlv
R 2B Cntut Sump To Spray lid: 18 FCV
R 29 RliR Pap lB-B Inlet FCV
N 28 RH11 Pup lB-B Nin Flow Vlv
Y 29 9119 lx 18 Bypass Vlv
N 28 SIS ACCUN TANK FLOW ISOL VLV
11 28 Bloric Acid Batch Tank lit: 1
N 29 AFU Pap B-8 Lube Oil Pap B-B
N 29 ERCW lid: B lsln Vlv
N 28 ERCW lid: B lisn Vlv
Y 29 ERCW ldid 9 laIn Vlv

003 NO1 BOARD COKP? EGUIPIDNO1
No

235 SNOW 3D IAI-A 1772 l-FcV-83-80-A
235 RNOW BD IAI-A 180) 0-1170-62-226
236 BuOY 90 lA2-A 2A i-rCV-3-118A-A
236 SNOV 8D lA2-A 28 l-FCV-3-1168-A
236 SNOW SD 1A-A )A I-FCV-3-136A-A
236 SNOY 3D 1A2-A 31 1-FCV-3-1363-A
236 RNOV 3D lA2-A 6D l-rCV-74-1-A
237 SNOV Ho 191-b 2A I-lITS-62-245-1
237 SNOY 30 191-B 28 1-1175 82-232-5
237 SNOV 90 191-8 29 l-NTt-62-2)2-B
231 SNOW BD 131-B 2v2 1-rcv-63-22-3
237 SNOW 90 181-B ]A 0-liTt-82-2116-3
237 RNOV 80 181-3 372 l-rCV-63-98-B
237 RNOV 3D 191-9 4A l-liTB-83-38-B
237 SNOV 3D 131-B 40 1-NTt-62-AOP-S
237 RNOV B0 191-9 59 I-VCV-74-2-0
237 SNOW 30 191-8 SC l-FCW-74-1-3
237 SNOW 90 191-B 6D 1-PCV-62-61-3
237 SNOV SD 191-9 7A 1-PCV&62-91-B
237 SNOW BO 131-3 73 1-PCV-62-99-3
237 RNOV BD 181-3 70 1-rCV-63-67-B
237 SNOW 3D 191-S SIA I-LCV-62-133-1
237 SNOW 3D 131-8 18 1-LCW-62-1368-
237 SNOW BD 131-3 ID 1-FCV-63-98-3
237 SNOW SD 181-8 1A I-FCV-62-1311-3
237 SNOW 30 131-9 33 l-VCV-63-172-S
237 SNOW 80 131-B 9F I-FCW-72-011-
237 SNOW 3D 131-S ICA l-VCW-63-4-B
237 SNOW 30 191 5 105 l-FCV-83 5-1
237 SNOW 90 131-8 I00 l-YCV-74-2-B
237 SNOW 3D 191-B 10r l-FCW-72-21-B
237 SNOW BD 191-3 IIA 1-PCV-63-6-0
237 SNOW 90 191I-8 119 i-FCV-83-l1-B
237 SNOV 3D I91-S 110 l-YCV-63-22-0
237 SNOW S0 191-9 l1t l-FCV-63-25-3
237 SNOW BD 131-9 12A l-FCV-63-40-B
237 SNOW BD 191-B 123 l-FCW-63-48-3
237 SNOW 90 191-3 120 l-FCW-'3-73-11
237 SNOW BD 191-B 123 I-FCW-63-94-3
237 SNOW 90 181-3 13A l-FCW-63-153-3
237 SNOW B0 1111-3 139 l-FCW-83-157-B
237 SNOW 80 1191-8 130 I-VCW-63-175-3
237 SNOW BD 181-B 14A I-rcv-72-2-8
237 SNOW 90 1911-8 140 l-FCV-72-41-B
237 SNOW BD 191-B 141 1-FCV-72-45-B
237 SNOW B0 191-9 15A l-FCW-74-21-B
237 SNOW O0 191-B 158 1-FCV-74-24-B
237 SNOW 90 181-9 ISD 1-PCV-74-35-9
237 SNOW BD 1B1-B 16172 I-FCV-63-67-B
237 SNOW 90 191-9 17A 1-IHTR-62-278/1
237 SNOW 90 191-8 170 1-NTR-3-12OD-B
238 SNOW 90 192-B 2A l-FCV-3-126A-8
238 SNOW 80 192-3 2b l-FCV-3-1263-B
238 SNOW 80 1912-B 3A 1-FCW-3-119A-B

LOAD

19.50
1.00
0.13
0.13
0.33
0.33
1.'0
9.00

15.00
7.50
1.90
9.00

19.50
8.00
2.00
2.60
1.60
1.90
1.90
0.66

13.50
1.90
1.90

19.50
1.30
2.60
0.13
0.70
1.90
2.80
3.20
1.90
1.90
1.90
1.90
1.90
1.90

12.30
10.30
1.90
1.90
0.70
3.20
1.90
3.20

10.50
0.13
1.90

19.50
22.50
0.25
0.13
0.13
0.33

FL I

25. 10
2.05
0.45
0.45
0.75
1.75
4.00

10.83
18.00
13.00
3.50

10.83
25.20
7.22
3.10
4.73
4.00
3.50
3.50
2.30

25.20
3.50
3.50

25.20
2.40
4.73
0.45
2.80
3.50
4.73
5.20
3.50
3.50
3.50
3.50
3.50
3.50

18.10
Is.10o
3.50
3.50
2.30
5.20
3.50
5.20

13.80
0.45
3.50

25.20
27.07
0.58
0.45
0.45
0.75

LIA

208.0
12.5
2.8
2.8
5.7
5.7

25.0

105.2

28.0

208.0

22.8
38.0
25.0
26.0
28.0
12.0

208.0
28.0
28.0

208.0
18.0
38.0
2.6

18.0
28.0
38.0
38.0
26.0
28.0
28.0
26.0
26.0
26.0

144.9
116.4
26.0
28.0
16.0
36.0
28.0
38.0
1111.5

3.2
26.0

208.0

3.5
2.6
2.6
5.7

SIP OVLDSTSOVIL 3911 315 33 PIN
8123 71111 INST POSIT

?26

713

1.00 748
1.00 743

1.15 TI1

731
723
?29
720
?48
729
729
740
724
?33

T9
T24
T29
?33
732
729
T29
729
729
729
T29
745
T45
729
729
T24
T32
T29
732
?42
T9

T29

713
T9
T9

713

tri3-8050
U? 3- A005

4 9173-5.00
a W7-A0O)
Is 973-5.003
1$IS 77-ACO0

12l- ar3-AOIO
tri-9020
873-LOSb
[73-1,O5O
&F 3-5010

LV-020
tr3-liOSO
tr3-s90 2
t73-5.010
t73-9020

1211 t73-ACIO
10 IPI-ACOl
it tr3-AlO1
10 973-5.O1O

173-11050
10 373)-5.10
I! BIF3-A01O

KV3-3800
is zr3-5.010

iz0 K73-A010
lv gfI-ACO)
10 373-ACOl
11 113-A010

120 1171-A010
I( 173-AolO
1t 173-5.010
1!0 117.14010
10 EF3-AOIO
1o Er3-AOIO
1v zr3-AOIO
15 Er)-AO1O
21 tr3-LOSO
10 Ej173-LO1f
10 EF3-ACIO
10 Er3-AOIO
10 EF3-AOIO
1S EV3-AOIO
15 E73-AOIO
15 EF3-AIOl
20 E73-LOSO0
10 EF3-A003
1S EFI-AOIO

EF3-B0502
£7 3-9040
EF3-5.003

6 EF3-5.003
( EF3-A003

15 E73-5.003

CROUP 2A, 2B, & 2C VBN-ELB-MS-TIOS-0008

\ "'M Wr., nq



WEN-ER9-MS- 7106-0006

GP 9110_ýITLS
b
Y 2B Eucv Hd: Isla Viv
H 23 Boric Acid Tank 3 fiLt A-A
H 23 Boice Acid Transfer Pap 2A-A
H 29 Boric Acid Trhansfhr Pop 23-A
7 23 Vol Cont Tank Outlet Ilan VIv
R 23 Boric Acid Botching Tank litg 4
N 23 Boric Acid Transfer Pop 23-8
H 2S Boric Acid Transfer Pop 2B-3
N 2B Bor ic Acid Tank 3 lHt: B-B
Y 23 Vol CooL Tank Outlet Ilan Vlv
N 2B Bozic Acid Botching Tank Ntc 3
Y 2C St Gen Ho I FV Ilan Vlv
Y 2C Loop I Deaeration Line Vlv
Y 2C Loop 2 Deactation Line Viv
R 2C St Gen Ho 3 FW Ilan Vlv
R 2C ST GEN No 2 FV ISLN VLV
Y 2C Loop 3 Deaeration Line Vlv
Y 2C Loop 4 Deacration Line Vlv
I 2C St Gen Ho 4 FW Ilan Viv
N 2C Hydrogen Det Sys
H 2C Hydrogen Dot Sys

A?TMMZNT N10448A S Cc r Ieo A

1003)0 BOARD CONPI LUUIPIO)0o

236 INOY so 132-$ 33 l-7CV-3-i7991-
239 ENOY 30 23-A 2A 2-H~T- 62-239-A
239 AMOY 30 231-A 23 2-N71-62-230-A
239 BOVO 30 231-3 23 2-HM-62-230-A
239 RHOV 30 2A1-A is 2-LCV-62-132-A
239 3J40V So 231-A 17A 2-H17-62-221/4
241 BKOV, 3o 231-3 23 2-1173-2-232-2
241 IMOV 30 231-3 23 I-1173-62-232-5
241 *Hov So 231-3 )A 2-NT3-62-245-9
241 IHOY RD 251-1 $A 2-LCV-62-133-0
241 RHOY BO 231-8 173 2-ifl3-62-226/3
236 RHOY 30 132-3 )D 1-MC-3-33-A
236 RHOY 3D 132-3 43 1-PCV-3-191
236 RHOY BD 132-A 43 I-FCV-3-192
236 RMOV S0 132-3 40 I-FCV-3-97-A
236 RMMV 3D 132-5 3D l-YCV-3-47-3
233 3110V 3o 132-3 43 1-FCV-3-193
233 shoY 3D 132-3 43 I-TCV-3-194
236 3HOV SD 132-3 40 I-MAV'-1OO-8
243 IX VENT 3D lA-A 271 l-H1235-43-200
244 32 VIT? So il-a 271 1-142AN-43-210

LOAD Vt!

0.33 0.75
9.00 10.33
7.50 13.00

15.00 16.00
1.90 3.S0

22.50 27.07
7.10 13.00
11.00 16.00
9.00 10.63
1.90 3.10

22.50 27.07
39.40 46.10
1.60 4.00
1.60 4.00

39.40 43.10
39.40 46.10
1.60 4.00
1.60 4.00

39.40 46.10
6.00 9.63
6.00 9.6)

Lm& sr OVLDST9ONt Bm SKI SIT PEN

5.7 713 is 373-DOo) 12 3

1.00 T43 W7-L05O 210 2
105.2 1.00 T46 W7-1,05 210 2
26.0 T29 10 3V3-A010 5o 4

JC373-540
1.00 743 13-L,05 210 2

101.2 1.00 74O 37-LOSb 210 2
373-9020

26.0 T29 1t C73-Ao10 56 4
1.73-3040

494.0 753 6.! 173-AlOO 930 4
25.0 720 30 273-3010 53 4
21.0 723 3C 123-3010 53 4

494.0 T53 6.5 17-MOO 930 4
494.0 TS3 6. 373-MOO 930 4
25.0 726 30 173-3010 58 4
25.0 728 it W7-AOlO 53 4
494.0 T53 6.! tr3-AIoo 910 4

6111-0020
373I-3020

CRiOUP 2A, 2B, & 2C I
'I

I
4

C)

FOP



~1

ATTACIWIT NO. flh644&A - SECTION B
WBN EEB-MS-TIO8-1118

401Y W1JDOW BOARD CLASS IE CABLE PROTECTION

BKR
TYPE SEWSO LDPIJ LDTD SDPU SDTD INST FUSE RTG

CABLE BKR
CABLE NO CABLE SZ PROT COORD

481Y SHDN BD IAI-A
1 -?TR-31-S3/l -A

I-11TR-31-74-A

I -MTR-30-83/2-A

VM11R-3 1-369-A
I -P¶TR-31-38 -A

451V SHDN 80 1A2-A
I-IITR-31 -86/2-A

1 -fTR-31-88/1 -A

1S 0 -77-A

I -1TR-31-88/2-A

481V SHDN BD 181-8
3-I¶TR-31-3 18-B

1 -lTR-31-92/1 -B

1-11TR-31-75-B

I-MTR-30-92/2-8

MY6 SHON BD 182-8
6-MTR-31 -96/2-B

49/2-81-816/1-B

IPL4811A 4/1
IPL4S1lA 1/1

IQ f.95 4

111 3.95 9

151 1.95 4

IPL4751A
IPL.4751A
IPL 481SA
IPL4817A

IPL4511A
IPL487SA
ift4C 1tA

6.55 4
3.75 16

611 1.73 4

M15 6.95 4

116 3.95 9

156 6.95 4

153 3.93 8

IPL4522A
IPL4$2IA
IPL4821A
IPL4821A

IPL4775A
IPL4776A
IPL4836A
IPt.4837A

#2
12

4/"
1/1

4/1

1/1

PASS

PASS

PASS

PASS
PASS

PASS

PASS

PASS

PASS

IP15181A 4/1 PASS

111 6.91 6

156 6.95 4

113 1.95 9

156 3.95 4

IPL4461B 1/1 PASS

IPL4839B 4/1
IPL4841B 1/1

IPL 476 48
IPL4 76 5B
IPL 4853B
IPL4854B

611 1.71 4

6.88 4
1.95 4

IPL 44298
IPL4431B
IIPI52118
1PL 48568
IPL 4857B

4611MCM
4631 1CM
311MCM1
4/1
1/6

CABLE IPL4811A
RE-LACED (DCN
M1-9761-A)
CABLES REPLACED (ECN
1133 14RI)
CABLE IPL4815A
REPLACED (DCN
M1-9763-A)

CABLE IPL4875A
R1Y"LA0L (DCM
11-#9638-A)

PARALLEL CONDUCTORS

CABLE IPL4821A
REPLACED (DCN
M1-9756-A)
CABLES REPLACED (ECN
111114RI)
CABLE IPL4836A
REPLACED (DCN
M1-9761-A)
12 PIGTAIL. CABLE
REPLACED (0CN
M1-9663-A)

#2 PIGTAIL. CABLE
REPLACED DCN
(M1-9766-A)
CABLE IPL4839B
REPLACED (DCN
M1-9760-A)
CABLES REPLACED (ECN
111114R6)
CABLE IPL4853B
REPLACED (DCN
M1-9766-A)

PARALLEL CONDUCTORS.
#4/1 PIGTAIL

CABLE IPL48560
REPLACED (DCN
7-19 756-A)

PT LOAD N01 ES



ENO. 4S

ATTACOfT NO. M111449A - AECTION B
WON EED-MS-TllOO-0118

M8Y SFRJTDOWI BOARD CLASS IE CABLE PROTECTION

TYPE SENSOR LDPU LDTD SDPU SOTO INST FUSE RIG
CABLE SKR

CABLE ND CABLE Si PROT COORD

1-t¶TR-31-78-0

1 -ITR-30-39-B

I-11TR-31-55-B

I-f¶TR-31-81/2-B

101V SHDN B0 2AI-A

161V SHON BD ?A?-A
MIT-3 1-128/2-A

0 -J36I7-A

I-MTR-31-44-A

MVY SHON BD ZB1-B
I-111R-31 -31D-8

181Y SHDN BD 282-8
0fMTR-31-12912-B

0-11TR-31 -61-B

III 0.95 9

200 6.75 11

15O 1.91 S

ISO 0.95 4

151 I.i* 4

I?

10

IPL4789P
IPL47990
IPL 48505
iPLIOSIB
1PLS52,l

4,
02
50wo
25y"f
4/1

IPL48730 4/1
IPL40748 1/1

PAs

PASS

PASS

PASS

AZFL45"~A ZWltlAl M

611 0.70 4

400 0.88 4

ISO 0.90 8

2PL45?SA
2PL4522A
2PL51 21A

4/1
4/.
s9wo

2PIS186A 4/1 PASS

111 0.90 6 ZPL44618 259010

600 0.70 4

150 0.90 6

2PL 44418
2PL 44438
2PLS5ZIB

PASS

PASS

CABLES REPLACED (ECN
1100 14R0)
CAK~ES REPLACED (DCN
M191-938-A)
CABLE REPLACED (DCN
M1-9162-A)
(ABLE IP148738
REPLACED (DCN
M1-9616-A)

li rI3'%ML. LAWL
REPLACED (DCN
M1-9701-A)

PARALLEL CONDUCTORS

30111C?¶ PIGTAIL.
CABLE REPLACED (DCN
M1-9663-A)
12 PIGTAIL. CABLE
REPLACED (DCN
M1-9663-A)

#? PIGTAIL. CABLE
REPLACED (DCN
M1-9700-A)

PARALLEL CONDUCTORS

CABLE REPLACED (DCN
M1-9662-A)

T LOAD NOTES



ATTACHMENT NO. 1111449A - SECTION B
WBN EEB-MlS-TIOB-1115

451V MCC CLASS IE CABLE PROTECTION

BREKE
BKR TYPE SETTING

CABLE BKR
FUSE RTG CABLE NO CABLE SZ PROT COORD

:&A VENT BD IAI-A
I -ITR-3S-183-A
I-11TR-31-196-A
1-r¶Tk 30-211-A
1 -1TR-31 -478 -A
I -fTR-31 -461-A
I-F¶TR-31-12-A
1-MTR-31 ,"5-A
S-11TR-31 -6-A
I -1TR-31 -296-A

EF3-A6?5?
EFI-Al16
EF3 -AilS
EF3-A116
EF3-AI25Z
EF3 -A~lS
EF3-Al13
EF3 -AIlS
EF3-LISS

I-1¶TR-31-8-A EF3-L356
I-I¶IR-31-493A-A EF3-A616
1-11TR-31-186-A EF3-ASII
I-11TR-31-177-A EF3-A6252
I-11TR-31-?8-A EF3-A616
6-MTR-31-493B-A EF3-A665
hd&65-23-A EF3-LSS6

IW3-192 -A
1 -ITR-36 -196-A
I-I¶TR-3 1-64-A
1-HTR-6 5-17-A
1-flTR-31 -287-A
1 -111TR-31-151 -A
1-11TR-36 -194-A
I -1TR-31-?44G-A
I -1TR-31-?44H-A
I-11TR-31 -86/3-A
1 -P¶TR-31-175-A
I-r¶1R-31-81/1-A
1 -1TR-31 -462-A
1 -MTR-31-244F-A

CIA VENT BD 181-8
I-11TR-38-18?-B
I-11TR-31-477-B
I -1TR-31 -286-B
I-IITR-31 -5-B
I-MTR-3 1-475-B

1 -fTR-31 -289-B

I-11TR-3 1-11-B

2 9 1-2-B
314/-

EF3-AI25Z
EF3-LSSI
EF3-AllI
EF3 -8636
EF3-A$03
EF3-A625Z
EF3-Alll
EF3 -AilS
EFI-Al16
EF3-81?I
EF3 -AI25Z
EF3-L651
EF3 -Al 13
EF3-Al11

EF3-Al25Z
EF3-A~ll
EF3 -Al13
EF3-Al15
EF3 -H651

EF3 -Hl51

EF3-A1SS
EF3-All6
EF3-8II
EF3 -AI?5Z

IPL3111A
IPL3111A
IPL3171A
IPL3481A
IPL41666
IPL4121A
IPL3571A
P1P3787A

:pl. "Z!: I

IPL3301A
1PL6441A
IPL3131A
IPL3151A
1PL2"885A
IPL6445A
IPL.35?SA

IPL 3151IA
IPL3191A
IPL3611A
IPL3541A
IPL3561A
IPL?981A
IPL3191A
IPL2854A
1PL?837A
IPL3820A
IPL31331A
IPL3825A
1PL3471A
1PL?846A

1PI 31119
IPL3495B
IPL3575B
IPL 3795B
IPL4I71B

PASS
PASS,
PASS
PASS
PASS
PASS
PASS
PASS
PASS

r A
PASS
PASS
PASS
PASS
PASS
PASS
PASS

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

PASS
PASS
PASS
PASS
PASS

IPL4190B 12 PASS

IPL 46469
IPL32498
IPL3761B
IPL 33168B

PASS
PASS
PASS
PASS

CABLE REPLACED (DCN M1-9612-A)
CABLE REPLACED (DCN M1-6413-A)

68 PIGTAIL. CABLE REPLACED
(DCN M1-9685-A)

1U PIGTAIL. CABLE REPLACED DCN
M1-9616-A

CABLE REPLACED (DCN M1-9779-A)

CABLE REPLACED (DCN M1-9668-A)

CABLE REPLACED (DCN M1-9779-A)

18 PIGTAIL. CABLE REPLACED
(DCN 11-09661-A)
18 PIGTAIL. CABLE REPLACED
(DCN M-1-9661 -A)
CABLE REPLACED (DCN M-09778-A)

r LOAD NO-Is



higeNo. +17._
"6/135191 ~~~' a

ATTAODNT MD. lI6144tA - SECTION 8
WON EEB-l'S-T'18-O308

481V M1CC CLASS 1E CABLE PROTECTION

,r wZA
LOAD BKR TYPE SETTING FUSE RT6 CABLE ND

CABLE BKR
CABLE SZ FROT COORD

I -11TR-31-197-8
I-1¶TR-31-49/1-8

1 ITR-35-2I?-8
I -lTR-30-178-8
I-11TR-31-29-8
I-IITR-65-4?-0

E-11TR-31-193-0
I-flTR-31-191-B
I-I¶TR-31 -67-B
0-HTR-65-37-9
I-l¶TR-31-496A-B
I-MTR-31-?58-B
1 -1¶T-31-179-B
1-r¶TR-31-157-B
I-11TR-30-?48F-B
1-1¶TR-31-2456-B
141TR-31 -96/i -B

I-I¶TR-31 -4968-8
I-l¶TR-31-413-B
I -1TR-31-24BE-B
I-l¶TR-31-195-8

It CIA VENT BD 2A1-A
l1D S-HTR-3S-147-A
11A 2-M1TR-31475-A
1IC ?-flTR-31-461-A
12A 2-ffiR-31-285-A
12C ?-I¶TR-31-291-A

13F1 I-1¶TR-31-36/3-A
3A S-1¶TR-31-36/1-A

3D 2-TITR-30-146-A

4A 2-11TR-3S-?0S-A
5E '-M1TR-31-184-A
5A I -PfTR- 31- 62-A
7B ?-MTR-31-287-A
8B 2-I¶TR-31-194-A
SC 2-!¶TR-30-25IF-A
SD 2-11TR-31-251G-A

98 R-31-I28/I-A
9C W-MTR-31 -462-A

EF 3-All 1 4
EF3-LSSS HI

EFI-ASIE
EF3 -AI25Z
EF3-ASII
EF 3 -LESS

EF3 -AS?5Z
EF34-LES
EF34-A1l

EF3 -AS ES
EF3-ASI3
ff ?15Z
EF3-ASIS
EF3-AS1E
EF34A111
EF3-LS5I
ET3-8121I
EF3-A125Z
EF3 -A115
EF3-ASII
EF34-A1l
EF3-AIIS

EF3-81IS
CF 3-A~lS
EF3 -A#25Z
EF3 -A113
EF34-LES

EF3 -8323
EF34-LES

I1L3121B Ml
1PL41333 1/1

IPL31818
IPL3161B
IPL?81.z
IPL 3530B

IPI 31619
IPL32118
1PL 36118

IPL6 4538
IPL.3565B
1PL29918
IPL 314 1B
IPL28 78B
IPL2B6ZB
1IP3835B
IPL 38338
IPL3141B
1PL 64559
IPL3487B
IPL 2873B
IPL3111B

2PL3697A
2PL3481A
?PL4S6IA
2PL3571A
2PL418SA

?PL3771A #11
2PL4121A 14

EF3-AiSE 2

EF3-A1lS
EF34-LOS
EF3-ASII
EF3 -A8SS
EFI -Ails
EF3-AOIII
EF3-A1II
EF3-BEI2
EF3 -L55
EF3-ASIO

PISS
PASS 12 PIGTAIL. CABLE REPLACED

(DCN 14-19614-A)
PASS
PASS CABLE REPLACED DCN (M1-9614-A)
PASS
PASS 18 PIGTAIL. CABLE REPLACED

(DCN M1-9695 -A)
PASS CABLE REPLACED DCN (11-19614-A)
PASS CABLE REPLACED (DCN M1-9778-A)
PASS
N ee
PASS

PASS CABLE REPLACED (DCN 11-19614-A)
PASS
PASS
PASS
PASS CABLE REPLACED (DCN M1-9719-A)
PASS
PASS CABLE REPLACED (DCN M1-9178-A)
PASS
PASS
PASS
PASS

PASS
PASS
PASS
PASS
PASS

PASS
PASS

TPL3746A 1/1 PASS

2PL3774A
2PL3151A
?PL3611A
2PL3561A
2PL3191A
ZPL2854A
ZPL2837A
2PL3525A
?PL 455 A
2PL3471EA

CABLE REPLACED (DCN P-15451-A)
CABLE REPLACED (DCN M1-9512-A)

18 PIGTAIL.- CABLE REPLACED
(DCN M1-9685-A)

#8 PIGTAIL. CABLE REPLACED
(DCN M1-9663-A)
12 PIGTAIL. CABLE REPLACED
(DCN 11-09616-A)

CABLE REPLACED (DCN M1-9779-A)

CABLE REPLACED (DCN M1-9701-A)

NOTES



,age No. *9*1

ATTACHMENT MD. ?¶11448A - SECTION 8
WBN EEB-MlS-TISO-1118

481V M1CC CLASS IE CABLE PROTECTION

BREAKER
BKR TYPE SETTING FUSE RT6

z: CABLE BKR
CABLE NO CABLE SZ PROT COORD

;D 2-MTR-31-?SSE-A

?C&A VENTBD0 281-0
-18 2-i-R-31-477-8
.1C ?-1¶TR-31-?86-B
111 3-HTR-31-156-8
18 2-11TR-31-475-B

IC Z-r¶TR-31-289-B

28 2-flTR-31-?37-B
D L2-11TR-31-157-B
A I-11TR-31-27-B
E '-MTR-31-185-B
ýA I-MIR 31-68-0
9 '-MTR-3I-288-B
C '-M¶TR-30-246G-8
D 2-11TR-31-246H-B
E I11TR-31-129/I-B
Fl 9R31-129/3-B

E ?-11TR-31-195-B

051 AUX 8D IAI-A
A I-11TR-31-455-A
8 1-11TR-31-447-A
0 I-111R-31-491-A
E I-11TR-31-459-A

051 AUX BD lA?-A
3 I-111R-31-451-A

051 AUX BD 181-8
A I-P1TR-31-457-8
3 I-11TR-30-449-B
) I-MTR-31-493-B

- -MTR-31-461-B

051 AUX BD0182-B
3 1-11TR-31-453-B

051 AUX 80 2AI-A
A 2-r¶TR-31-456-A
I 2-f¶TR-3S 448-A

--30-461-A

EF3-AIII 4 ZPL2846A 117 PASS

EF3 -AlIl
ET3 -Al31
EF3-BSif
E1-1351

2PL 34958
2PL 3575SB
2PL386r,
2PL4171B

EF3-H$51 10

PASS
PASS
PASS
PASS

ZPL41918 #? PASS

EF3-AlII
EF2 AlII
EF3-Aill
EF3 -1356
EF3-Alll
EF34A135
EF3 -A~ll
EF3 -A~lS
EF3-L151
EF3 -B121
EFI-AlIl
EF3 -Al I
EF3-A311

EF34-AS5
EF3-1353
EF34L 56
EF3-Alll

?PL32118
2FL13'668
?PL?8959
2PL31618
2PL 36118
2PL 35658
2PL 28788
2P1 25628
2PL3981B
2FL 38358
2PL3487B
ZPLA'8 738
2PL3111B

PL2581A
PL2621A
P1L34 44A
P1 252 IA

EF3 4151 3

EF3-AS15
EF3-1350
EF3-L351
EF3-AIII

PASS

pAllS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

18 PIGTAIL. CABLE REPLACED
(DCN 11-19661 -A)
16 PIGTAIL. CABLE REPLACED
(DCN M1-9651-A)

CABLE REPLACED (DCN M1-9779-A)

CABLE REPLACED (0CNM-1-9761-A)

PL2629A #8 PASS

PL 25 91B
P126568
PL 345 28
PL2531B

EF3-1515 3 PL26558 18 PASS

EF3-A015
EF3-L151
EF341351
ZF3-A611

P1L25 85A
PL 26 38A
PL3445A
PL2525A

PASS
PASS
PASS
PASS

'40TES



Page No. -4-11

ATTACHMENT NO. M11448A .SECTION B
W9I EER-flS-TISI-4168

481V M1CC CLASS IE CABLE PROTECTION

BREAKER
BKR TYPE SE77IIN6 FUSE RT6

CABLE BKR
CABLE NO (ABLE SZ PROT CWORD

AUX 80 Z2A-A
2 -flTR-31-452 -A EF3-L156 3

I 051. AU.' BD 281-B
?A 2-I¶TR-31-456-B
is 2-MTR-30-451-B
QD 2-1TR-31-494-8
IE ?.flTR-11-462-B

IDSL AUX 8D, 282-B
'8 -ITR-31-454-B

USL AUX 8D Cl-S
IN S-l¶TR-31-33?-S
3S I-MTR-31-334-S
'A 6-flTR-31-331-S
1 6-MTR-31-331-S

RMOV 80 IAI-A
1A W -63-1 -A
68 VY-63-3-A
ID "CV -74-1-A
IF I-FCY-7?-34-A
IA I -FCV-63-7-A
18 1-FCV-63-S-A
'*D 1-FCV-63-26-A
lE 1-FCV-63-39-A
2A 1-FCV-63-47-A
28 1-FCV-63-72-A

20 1-FCV-63-93-A
ZE 1-FCV-63-152-A
3A I-FCY-63-156-A
3B I-FCV-72-44-A
3E I-FCV-7?-39-A
4A 2-FCV-7?-41-A
48 I-FCV-74-3-A

4D I-FCV-74-1?-A
4E I -FCV-74-33-A
7F2 1-FCV-63-81-A

A 1-HTR-62-239-A

3 I-MTR-62-730-A

EF3-A115
EF3-L156
EF3 -! 156
EF3 -AI~l

P1.2595B
PL1.274B
P1.3456B
P1.25359

EF3-L656 3

PASS
PASS
PASS
PASS

PL.2683B #8 PASS

TRS2SR
TRS?5R
TRS3R
TRSZ6R

EF3-L151
EF3-A611
EF3-A616
EF3-AIg3
EF3-A616
EF3 -AIlS
EF3-AIII
EF3 -Al 11
EF 3-All I
EF3-LI51

EF34-151
EF3-AI1I
EF3-AIlI
EF3-AIII
EF3-Alll
EF3-A61 I
EF3-L151

EF3 -A963
EF3-A611
EF3 -8656

EF3-B12I

EF3-1651 2

-63-1-A EF3-B141

PL3376S
PL.3371S
PL3395S
PL3385S

SHAYMUT
SHAWMUT

SHAWMUT

lY?966A 112 PASS
PASS

IV3161A 112 PASS
IY?3?6A #1? PASS
IV3171A #11 PASS
1Y26SIA 812 PASS
IV2695A #11 PASS
1V2338A #12 PASS
1V3131A 66 PASS

IV2374A
IV2362A
IV2386A
IViI8SA
IV2521A
IV2743A
IVI921A

IV1935A
IV2616A
IV2 728A
1V?733A
IPL6171A

PASS
PASS
PASS
PASS
PASS
PASS
PASS

PASS
PASS
PASS

PASS

IPL6118A 12 PASS

IVZIZ6A 16 PASS

FUSES
FUSES
FUSES
FUSES

TO COMPI ZEI

10 COMFT 58

CABLE REPLACED: 86 MINIMUM1
(REF. 3.2)

CABLE REPLACED: #6 MINIMUMI
(REF. 3.2)

IV2733A REPLACED: 1? MINIMIUM
(REF. 3.?)
Ill PIGTAIL. CABLE REPLACED
(DCN 11-11689-A)
2/.7C CABLE. 88 PIGTAIL. CABLE
REPLACED (DCN M11-1689-A)
CABLE REPLACED: 16 MINIMUMR
(REF. 3.?)

LOAD

I DSI
u28

4OTES

PL2647A #8 F8



ge No. j1

ATTACWW OfT?. !¶11443A -SECTION 8
'WN EEB-MS-TIOS-IIIS

481V M1CC CLASS IE CABLE PROTECTION

BREAKER
BKR TYPE SETTING FUSE RIG CABLE ND

ICABLE 8KR
CABLE S2 PROT COORD

I-HTR-62-?43-A

I -ffR-62-AOP-A
? 1-F.N 63-118-A

1 -HTR-63-37-A
1-flTR-3-118D-A
I-FCV-74-1 A

I-FCV-62-63-A
I -FCY-62-90-A
1 -rcv4'-8I-A
I -FCV-6?-98-A
1 -LCY-62-13?-A
I-FCY-65-11S-A
I -LCV-67-135-A
1 -FCV-63-177-A

F C' 72-2 ?-A

4A Rk31465-A
1-F CV-3-116A-A
1-F CV-3-116B-A
I-FCV-3-136A-A
1-FCV-3-136B-A
I -FCV-3-33-A

EF3-8121 IPL6187A #6

EF3-Alll 3
EF3-H151 2

IPL6145A
1V27IIA
IV2711A
1PL6159A
IPL6323A
1YVSI1A
IV2781A
1YSI1A
IV2747A

EF3-81?I
EF3 -A 113
EF 3-8121

EF3-ASII
EF3-AIII
FF'-IIJ~f
EF3-AIII
EF3-AIII
EF3 -BI6S
EF3-ASIl
EF3-AI1I

lV2?32A #12
IV2716A #12

IV2171A #12
IV2112A #11

EF3-AlII HI

PASS
PASS

PASS
PASS
PASS

PASS
PASS

PASS
PASS

FASS
PASS

IVIO71A #11 PASS

FJ33-8125

EF3-A113
EF3 -AIS3
EF3 -A113
EF3 -A113
EF3-AIII

I-FCV-3-S1-A EF3-AISI 4

1-FCV-74-8-A EF3-AIlI 4

RIOV BD 181-B
I-FCV-63-4-8
1 -FCV-63-5-B
1 -FCV-74-?-B
1 FCV-72-?1-B
1 -FCV-63-6-B
I-FCV-63-11-B
1 -FCV-63-22-B
I -FCV-63-?5-B
I -FCV-63-40-B
I -FCV-63-48-B

IPL2955A
IV2931A
IV2951A
IV1951A
PdV1961A
IV2981A

IV2991A 4/1 PASS

IV2141A 112
IV2141A #12

IV29188 #12
IV2332B #12

EF3-AIIl
EF3-AIIl
EF3-A111
EF3 AIlS
EFI-AIiI
EF3-ASIl
EF3-AIlI
EF3 -All I
EF3-AIII
EF3-AI1S

IVISSIB
IV2321B
IV3 1858

IV2687B
IV2713B
IV2351B

63-73-B EF3-LI53 I

63-94-B EF3-L151 3

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

IV3140B 14 PASS

IV2361B 16 PASS

III PIGTAIL. CABLE REPLACED
(DCN fl-11109-A)

IV2711A REPLACED: 17 MIINIMUMI
(REF. 3.?)
CABLE REPLACED (DCli 1-11189-A)

'AI

TO COMT 3FZ

CABLE REPLACED: #11 MINIMUM1
(REF. 3.2)

CABLE REPLACED: 4/1 MINIMUMR
(REF. 3.2)
CABLE REPLACED: 411 MIINIMUMI
(REF. 3.?)

TO COMPT 5B

TO COMPT 2F2

CABLE REPLACED: 18 MINIMUM.R
(REF. 3.2)
CABLE REPLACED: 14 MINIMUMI
(REF. 3.2)

NVES



je No. 4-ZI
'6Qv9I

ATTADIMENT NO. t¶11441A -SECTION 9
WBN EEB-flS-TIII-11S8

481V M1CC CLASS IE CABLE PROTECTION

BREKE
BKR TYPE SETTING FUSE RIG CAMLEND

CABLE
CABLE SZ PROT

BKR
WOORD NOES

I-FCY-13-153-8
1-FCV-13-157-8
I-FCV-63-175-8

1-FCY7-2?4-8
1-FCV-72-41-8

I -FCV-74-21 -B

I-FCV-74-?4-0
l-FCV-74-35-B
1 -FrV-63-67-B

I-?¶TR-3-128D-8
I -HTR-62-245-B

I-?¶TR-62-232-B

I -FCV-63-22-B
h~6? -246-B

EF3-AlIlI
EF 3-All u
EVY1-AOI
EF3-AIII
ET3-Al1I
EF3-AIII
EF3-L051

EF3 -Al13
EF3-AIII
EF3-BI5IZ

EF3 -Al33
EF3 -8121

IV23688
IV?392B
IV2921B
IV2831B
IV?7S?9
ly181lB
IV19118

1vIg159
IV26 12B
1Y32169

IPL6331B
IPL6176B

EF3-L151 2

PASS
PASS
PASS
PASS
PASS
PASS
PASS

PASS
PASS
PASS

PASS
PASS

1PL61148 12 PASS

EF3-AIII
EF3-8121

1V23569 112
IPL61888 #6

63-98-B EF3-H653 2

1-HTR-63-36-B
1-M`TR-6?-AOP-B
1 -FCV-74-2-B

EF3-BII
EF3-AIII
EF3 -8626

I-FCV-74-9-B EF3-Allf 4

1 -FCV-62-61 -8

I -FCY-62-91-8
1 -FCV-6?-99-B
1 -FCV-63-67-B
1 -LCV-62-133-B
I-LCV-62-1A36-B
1-FCV-63-98-B
I-FCV-62-138-B
I -FCV-63-172-8

I -FCV-72-13-B

?M1V BD 182-8
I -MTR-31 -447-8

IV 7? 18
IV2 7258
IPLI1658
IPL6157B
1V?841B
IV2841B
1V2151B
IV2151B
IV2818B
IV2819B
IV2 255B
IV2241B

EF3-AIII 4

EF3-A~ll
EF 3-All I
EF3-H351
EF3-A316
EF3-AIIU
EF3 -8161
EF3-AI1I
EF3-AlII

lV27718 112
1V?11I9 #12

IV2975B 612
1V2343B #11

EF3-Al13 LO

FJ3-8125 3

EF3-A133
EF3-A113
EFi-AI13
EF3-Afl3

PASS
PASS

PASS

PASS
PASS
PASS

PASS
PASS

PASS
PASS

PASS
PASS

1V3151B 112 PASS

IPL3861B 411 PASS

IV?94I8
IV29 61B
IV23181
IYZ2133B

CABLE REPLACED: 14 M¶INIMUM1
(REF. 3.?)

CABLES REPLACED: 17 !IINIMJI

III PIGTAIL. CABLE REPLACED
tDCN ?1-11188-A)
2/3C. 18 PIGTAIL. CABLE
REPLACED (DCN l1-11188-A)

III PIGTAIL. CABLE REPLACED
(DCN 11-19188-A)
CABLES REPLACED: 02 MlINIMUM1
(REF. 3.2)
CABLE REPLACED DCN (11-11188-A)

TO COMFIT 16F2

TO COMFIT 3F7

CABLE REPLACED: Il111MINIMUM?
(REF. 3.2)

12 PIGTAIL. CABLE REPLACED
(DCN 11-19611-A)

IT LOAD



4.2.2.

PT LOAD

I -FCV-3-47-B

I-FCV-3-111-B

RMOV 8D 2A1-A
2 -HTR-6?-?39-A

2 -MTR-6?- 236-A

t-LCV-621-13?-A

RMOV 0BD*2-A
2-HTR-31 -465-A

R11OV BD 281-B
Z-?¶TR-62-Z 32-B

RMDV BD 202-B
2 -FTR-31 -447-B

RX VENT 9D IA-A
1 -HZAN-43-211

RX VENT BD010-B
1 -HAN-43-?11

BREAKER
BKR TYPE SETTING

EF3-A133

EF3 -AlSI

ATTACHMENT NO. M11448A - SECTION 8
WON EED-115-TI13-1338

481V M1CC CLASS lE CABLE PROTECTION

CABLE
FUSE RTG CABLE NO CABLE Si PROT

IV31118

1V33111B

EF 3-B321

EF34-L53

EF3 -AI~l

ZPL61 71A

2n§P16A

2V2761A

FJ33-0380 LO

BKR
COORD

PASS

PASS

16 PASS

32 PASS

612 PASS

NVES

CABLE REPLACED: 33111CM M¶INIMUM1
(REF. 3.2)
CABLE REKACED: 4/1 M1INIMUM
(REF. 3.?)

I13 PIGTAIL. CABLE REPLACED
DCN M11-1839-A
2/3C. 18 PIGTAIL. CABLE
REPLACED (DCN M11-1389-A)

ZPL2955A 1? PASS

EF3-L056

EF3 -0123

EF3-A313

ZPL61148

2PL61 760

ZV2 773B

F33-B175 3

PASS

PASS

PASS

2Pt3363B 433 PASS

EF3 -8123

EF3 -0323

2/3C. 18 PIGTAIL. CABLE
REPLACED (DCN M11-1388-A)
#13 PIGTAIL. CABLE REPLACED
(DCN 11-19388-A)

NEW CURVE. 12 PIGTAIL. CABLE
REPLACED (DCN !I-19611-A)

1M211243 #11 PASS

11124130 #1S PASS
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Xn#,ocuc+cw- /PURPOSE
The purpose of lthis Attachment is to evaluate oi~d 5upport
the modificat ions to be im~plemented under DCN M-10755-A.

The modifications involve the addition of~ a 466V brat-.e
assembly to the following valve--: I-FCV-.1 33 A. 47-8,
-87--A, and -110-B.

The f...'owJinq baseline calculation- ~~~t the N
modifications for their impact. These evaluz.tions are
identified by the Attachment No. M118755A and are included in
the calculations noted.
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CALCULATI ON VBN-EEB-MS-TIOM-c0oO R(, PG

'ATTACHMENT M10755A

1.0 PURPOSEý.

THE PURPOSE OF THIS CALCULATION IS TO SUPPORT THE
MODIFICATIONS TO BE PERFORMED AND IMPLEMENTED BY
DCN M-10755-A

THE MODIFICATIONS ADD 460V BRAKE ASSEMBLIES TO VALVES
1-FCV-3-33-At -47-B, -87-A, & 100-B. CABLES AND
CONTROLS FOR OPERATION OF THE BR&XE ASSEMBLIES ARE
REQUIRED.

2.0 ASSUMPTIONS

RE FER TO SECTION 5 FOR DOCUMENTATION AND JUSTIFICATION
OF ASSUMPTIONS.

PAGE



ý TTACHMENT fl10755A

3.0 SOURCES OF DESIGN INPUT INFORMATION (REFERENCES)

3.1 CALCULATION WDN-SEB-MS-TI06-0002 RD

3.2 TVA DRAWINGS
45W`751-4 R21
45W751-10 R24
4511760-3-6 Rll
4511760-3-7 Eli
4591767-3D Rev 8
45B1767-4D) Rev 2
4591769-3D Rev R
45B1769-41) Rev E
47E235-76 R3

3.3 ELE CTRICAL DESIGN GUIDE DG-E2.4.6

3.4 PR WITH ATTACHMENT A (ATTACHMENT A)

3.5 DATA ON SON BRAKES (ATTACHMENT B)

S3.6 ELECTRICAL DESIGN STANDARD DS-E12.6.3

3.7 ELECTRICAL DESIGN GUIDE DG-E12.6.2

CALCULATION WBN-EEB-MS-TIai3-c008 Rf-6 pLr.r A



CALCULATION VBN-EED-MS-Tlo,8-ooo8 tG~

OATTACHMENT M10755A
4. DESIGN INPUT DATA

4.1 ELECTRICAL CHARACTERISTICS OF BRAKE

MIN1I1Jt1 PICKUP VULLTAGE 368 VOLTS (REF 3.4)

4.2 MINIMUM MCC BOARD VOLTAGE 432 VOLTS (REF 3.1)

4.3 CABLE DATA (REF 3.3 & 3.6)

4.4 POWER CABLE LENGTHS TO VALVES (REF 3.1)

VALVE
1-FCV- 3-33-A
1-FCV-3-87-A
1-FCV-3-47-B
1-FCV-3-100-B

FEET
530
508
824
724

CABLE NO.
1V2980A
1V29 9 A
IV3 000OB
1V301OB

4.5 MAXIMUM AMBIENT TEMPERATURE 130F (REF 3.2)

PAGE9



CALCULATI ON VBN-EEB-MS-TIO8-ýcoo50 R~h, PAGE /0

ATTACHMENT M1075SA

5.0 ASSUMPTIONS

5.1 THE BRAKE INRUSH CURRENT REQUIREMENTS 'ARE LESS THAN
6.0 AMPFRES. ThI3m 1JniPIZ: mIL f~iarg Leit Ate b.

5.2 THE BRAKE SEATING (STEADY-STATE) CURRENT REQUIREMENTS wol
ARE LESS THAN 1.0 AMPERE. ?!II3 A33U9tItPfl W~bLL flEIRS

-Sw-e 4&Jp.i.. 1.o.
5.3 .THE BRAKE POWER FACTOR AT INRUSH IS LESS "'HAN 0.9.?

&HAS A33LJMPTI38 WJILL RBOURau 'EfIC. o.

4,70U4VA ,j endo~ 7kc Z2770 vfLtp

/5 2851* X-ro2 0

(#~.9)

-5' so&~~



CALCULATION WBN-EED-HS-TIos-ccof5 R( PA039I

ATTACHMENT ?t10755A

6.0 COMPUTATIONS & ANALYSIS

VALUES FOR THE BRAKE INRUSH AND SEATING CURRENTS OBTAINED
FROM SON WERE 2.6 AND 0.3 AMPS, RESPECTIVELY. THE CORRESPONDING
VALUES ASSUMED FOR THE WEN BRAKES ARE 6.0 AMPS AND 1.0 AMPS.
FROM REFERENCE 3.4j, THE MINIMUM PhXUP VOLTAGE IS 368 VOLTS,
AND FROM REFER~b%;& 3.1,r VALVE 1-FCV-3-47-B CABLE (lV3000B)
HAS THE MAXIMUM LENGTH OF 824 FEET. USING A LENGTH OF 2000
FEET,, THE VOLTAGE AT THE BRAKE'S TERMINALS VAS CALCULATED
FOR MINIMUM MCC VOLTAGE (432 VOLTS), AND FOR POWER.FACTORS
FROM 0. 3 TO 464 IN INCREMENTS OF 0. 1 USING A #312 CABLE.

tooI

6.1 CABLE SIZING

i'LI LOAD MAX TEMP RACEWAY REQUIRED
FACTOR TEMP FACTOR FACTOR AMPACITY

1 2 55C 0.84 0.44 5.4

112 IS RATED FOR 6.0 AMPERES IN A TRAY.

6.2 BRAKE VOLTAGE

INRUSH POWER Z R X CABLE TERMINAL CABLE
CURRENT FACTOR LOAD LOAD LOAD LENG VOLTAGE SIZE

6 0.3 76.67 23.00 73.14 2000 414.25 #12
6 0.4 76.67 30.67 70.27 2000 410.10 312
6 0.5 76.67 38.33 66.40 2000b 406.09 112
6 0.6 76.67 46.00 61.33 2000 402.21 112
6 0.7 76.67 53.67 54.75 2000 398.48 112
6 0.8 76.67 61.33 46.00 2000 394.88 312
6ý 0.9 76.67 69.00 33.42 2000 391.44 312

1o .0 '74.4-1 '76~.4,7 0.00 .200 zeo .ss. e ~/ZIR 4,



CALCULAT I ON WBjN-EEE4-MS--1 I 08O-c~oo IC.,,,~ /

6.3 *4 CONDUCTOR SHORT CIRCUIT PROTECTION

FIGURE 1 ASSUMES THAT THE CABLE IS OPERATING AT RATED
CURRENT AND TEMPERATURE. HOWEVEV!, THE BRAKE IS ONLY
ENEIr.GIZED WHENEVER THE MDV IS OPERATING. USING THE
EQUATION IN SECTION 5.2 OF ELECTRICAL DESIGN GUIDE
DG-E12.6.2, THE INITIAL CONDUCTOR TEMPERATURE IS

.4-1-•SVC

=(A Xo27) ½(C•o+2 s49

= 0.0/ Z~34O4

-74- /00 ro0

-7-,4-ek 17.. 1-7 .5" DI

Ae~I~ es sv{c~c'~cd'c.

F 'Ai.-3E /Z
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10 --

EF3ý-AIOm
E*s i-- 1-1 ]

#4- --

0
N

.0-5

.02 . _

.01~ IL I
.5 1 25 10 20 50 1 2 5 1 2 5 1

0 0 0 0 0 0 00 0 0 0 0 0 0
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0 0
DlRAWING EF3A100 PLOT ELL: 480 SCALE: 10"11



CALCULATI ON WBN-EEB-HS-TI6S008 .Z(- AG /,

8.0 SUMMARY OF RESULTS

ADEQUATE VOLTAGE IS AVAILABLE TO OPERATE THE MOV' S BRAKE
USING A 012 CABLE FOR THE ASSUMED CONDITIONS. A 112 CABL.
ALSO SATISFIES THE ANPACITY REQUIREMEN4TS OF THE LOAD.

CABLE LENGTH SHOULD BE LESS THAN 2000 FEET (CIRCUIT
LENGTH 4000 FEET).-

A #4 CABLE.-CONNECTED TO THE STARTER' S POWER LUGS I S
PROTECTED FOR SHORT CIRCUIT CONDITIONS.

9.0 CONCLUSIONS

THE PRESENT POWER CONDUCTORS TO THE VALVES ARE TO BE
REPLACED DUE TO EXCESSIVE CABLE VOLTAGE DROP. USE
THESE EXISTING CABLES FOR THE BRAKES AND SAVE PULLING
NEW CABLES.

lV2980A
1V29 9 A
IV3000B
1V3 010 B

PAGE /4
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,EpjXCnmXh'7 M=OOR BRW=E FOR
rFMWATER IS OL~TZON V3LIV7ES

E'CHh-ZC1L noQRZHE=S

ru-.nish replacement brakets and hubs; meetiuig the following requirements:

3.. Replacement brakes shall be 
manufactured:

a. with a cast iron housing

b. Waterproof

do with ±norganic flon-asb.E brake pads

*2. The power Siml Shall be 4WC vJolt JACD. phase.

3. The coil shall:at+020
a. oerat at+10/20%of the rated volt.age.

b. Rave 5 ft continUous (no splices) coil leads, sleeved t'o

allow brake ±nstallat~ofl v3ithout abrasion damage. This

sleeve shall be designed to be removed after

installationl

Magnetic brakeg, serial no . 157010.

Vale ti ~Serial BrakdelReliance

I-FC-3-33 -6305-4 5218-6 75 t-ls IA477806-G3-UC

I-F-CV-3-087 68054 21- 5f-t 470-2U

l.-FCV3"O 6~ O5-46 52718-4 75 Pt-lbs IMA477806-G4inUC

5. Additional DOCUMentation

a. Vendor shall subMi:

(3.) Outline drawings

890510. 001
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(2) Wiring. diagra5S

(3) Weight &cente~r of graiti? calculations

(4) Complete parts list shovin~g pa-rt* number and natarial
of conlstruction

(5) Instructionl Manuals suitable to allov proper *.---

installati on -* *

(7)

ma intSnancB uiia.

cat~ificate of Co~form~c*CS ertifyingJ "imila ty t

br-kALS tested in Limitorqlft test repore 600198

890510. 002.
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DIVISION OF NUCLEAR ENGINEERING

jJJ~~~ W. ~ 4ITERNAL USE ONLY)
-r. -L -ý~.

NEP-3.3
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FWAII I OP It

4A Kord
TO B ICVF , 2-1,61 -W iDOCUMENT NUMBER
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-ITYPE OF DOCUMENT DATE
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SYSTEMS AFFECTED 02 A UNID/ISYSTEM tD

QUALITY INFORMATION REDUESTED I RELEASED
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with your W T Holbert indicate that due to the small magnitude of
these numbers, the power factors will no longer be required.
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ATTACHMENT NO. P04966A
CALC NO. WBN EEB-MIS-TI08-0068

PAGE 1

PREPARED:_____ DATE:___
VERIFIED:_____ DATE: ___

PURPOSE

The purpose of this Attachment is to evaluate and support
modifications to be implemented under DCN P-64S6@-A.

The modifications involve feeding the Hydrogen Detection
System from a different power source which will require
rerouting sections of the cables listed below.

lhr ruiiowing Daseline calculations evaiuate the DCN
modifications for their impact. These evaluations are
identified by Attachment No. PS4S6OA included in the
calculation noted.

BASELINE CALCULATION CALCULATION NO.

48@VAC 1E COORDINATION/PROTECTION........ WBN EEB-MS-TI@8-0008

AUXILIARY POWER SYSTEM ANALYSES.......... WBN-EEB-MS-TI@6-0002

TELAS...................................... WBN EEB-MS-TI@5-00S1

CABLE AMPACITY - NV4 and NV5
CABLES in CLASS 1E RACEWAYS............... WBPEVAR89S9910

DIESEL GENERATOR LOADING ANALYSIS........ WBN EEB-MS-TI@3-0012

CABLE NO. LOAD

IM2408A 1-H2AN-43-200-A

(1 -PNL-43-L448-A)

IM241SB 1-H2AN-43-21@-B
(1-PNL-43-L449-B)

EXISTING
POWER SOURCE

REAC VENT BD
lA-A, COMPI 2F1
(NODE 243)

REAC VENT BD
18-B, COMPT 2F1
(NODE 244)

NEW
POWER SOURCE

REAC MOV BD
1A2-A,COMPT 5DI
(NODE 236)

REAC MOV BD
182-8,COMPT 11F1
(NODE 238)



ATTACHMENT P40460A PAGE 2
CALC NO. WBN EEB-MS-TI@8-0008PRAEDDT;

VERIFIED:______ DATE:_____

1.6 SCOPE

This attachment Pvaluates and verifies that the proposed
design is adequate and meets the guidelines applicable to
the baseline calculation.

2.0 ASSUMPTIONS

See "Assumptions" identified in the base calculation
(Section 2.6).

3.0 SOURCES OF DESIGN INPUT / REFERENCES

3.1 TELAS, WBN EEB-MS-TI96-0601

3.2 Cable Ampacity - NV4 and NV5 Cables in Class 1E-

Raceways, WBPEVAR89S901S

4.0 DESIGN INPUT DATA

4.1 LOAD DATA (Ref. 3.1)

KVA: 4.16 FLI: 5.22A

4.2 PROTECTIVE DEVICE DATA (Ref. 3.1)

The existing compartments/protective devices located on
480V Reactor Vent Boards 1A-A, Compartment 2F1 and 18-B,
Compartment 2F1 will be relocated to the following motor
control center compartments.

486V Reactor MOV Board IA2-A, Compt 5D1: EF3-8920
489V Reactor MOV Board 182-B, Compt 11F1: EF3-8020

4.3 CABLE DATA (Ref. 3.2)

BOARD/COMPT CABLE SIZE
------------------------------- ------- -------

REAC MOV BD 1A2-A/5D1 1M2460A *10 AWG

REAC MOV BD 182-8/11F1 IM2418B11AW #10 AWG



ATTACHMENT P04166A PAGE 3
CALC NO. WON EEB-MS-TIO8-66086

PREPARED:______ DATE:____
VERIFIED:______ DATE:____

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 to verify proper circuit breaker
selection.

7.0 GRAPHICS

Not applicable.

8.6 SUMMARY OF RESULTS

The results of this analysis are shown on the accompanying
sheets identifying the loads and circuit breakers

#10 AWG cable protection is addressed by referring to Curve
No. EF3B920 (Attachment No. M@8663A, Revision 1 of this
calculation). This plot shows that the breaker will
adequately protect a minimum conductor size of *14 AWG.

9.6 CONCLUSION

Circuit protection is ensured with the existing ITE
Model EF3-B620 circuit breakers (relocated as noted in
Section 4.2).

16.6 TABULATION ATTACHMENTS

Load and protective device tabulation............... Page 4
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ATTACHMENT NO. m11413A
VBN-EEB-MS-TIOS-OOO8 Rt9

PURPOSE

THE PURPOSE OF THIS AliACHNENT IS TO EVALUATE AND SUPPORT
MODIFICATIONS TO BE IMPLEMENTED UNDER DCH M-11413-A.

THE MODIFICATIONS INVOLVE ERCV VALVE CHANGES.

THE FOLLOWING BASELINE CALCULATIONS EVALUATE DCN M-114513-A:

BASELINE CALCULATION CALCULATION NO.
-----------------------------------------------------

480VAC lB COORDINATION/PROTECTION ........VDN-EEB-MS-TIOB-0008

AUXILIARY POWER SYSTEM ANALYSIS........ .WDN-EEB-HS-TI06-0002

CONTAINMENT PENETRATION PROTECTION
STUDY, VOLTAGE LEVEL V4 AND V5 ........... WRN-REB-MS-TI08-0015

480V NON-CLASS 1E POWER CABLE
ASSOCIATED CIRCUITS..................... WBN-EEB-MS-TI15-OO11

TELAS. . ........................ .. ... .WBN-EEB-MS-TI08-OOO1



ATTACHMENT NO. M11413A
VBN-EEB-K5-TI08-0008 P9

1.0 SCOPE 4i

THIS ATTACHMENT ADDRESSES THE IMPACT THAT DCII M-11413-A
HAS ON THE BASS CALCULATION.

2.0 ASSUMPTIONS

SEE ASSUMPTIONS
2.0).

IDENTIFIED IN THE BASE CALCULATION (SECTION

3.0 SOURCES OF DESIGN INPUT / REFERENCES

3.1 DCN M-11413-A

4.0 DESIGN INPUT DATA

NEW VALVE NUMBERS WERE OBTAINED FROM 3.1.

5.0 JUSTIFICATION OF ASSUMPTIONS

SEE JUSTIFICATION OF ASSUMPTIONS IN BASE CALCULATION
(SECTION 5.0 )

6.0 METHODOLOGY

THE VALVE NUMBERS WERE CHANGED IN ACCORDANCE WITH DCN
M-11413-A (SEE ATTACHED TABLE FOR THE NEW VALVE NUMBERS).

7.0 GRAPHICS

NONE

8.0 SUMMARY OF RESULTS

THE RESULTS OF THIS ANALYSIS ARE TABULATED IN THE ATTACHED
TABLE.

pa.1 e z



ATTACHMENT NO. M11413 A
VBN-2ED-KS-TIOO-OOO6 R9

9.0 CONCLUSION

DCli H-1141 3-A ONLY CHANGES THE VALVE NUMBER AND DOES NOT
IMPACT VALVE PROTECTION.

10.0 SECTION REFERENCES

SECTION A - TABLE H11413 VALVE NUMBER CHANGES



VE NUMBER CHAIWEB VBN-nV-NI-T10S-000I R9 DATE 31-hug-9t

OP EHO....TTL1 HODI
NO.

LVW COMP? IB CLRS ISLN VLV
LWR COMPT 1D MLRS KILN VLV
Lvr Cntmt 1A Clz Sply Kiln Vlv
Lvr Cntmt IC Clr Iply tiln Vlv
LWR COMP? IA CLRS KILN VLV
Lv? Cntmt 19 Cl: $ply Kiln Vlv
Lvr Cntmt ID Clt $ply Kiln VIV
LVI COMPT 1C CLRS KILY VLV

UNOV 3D
UNOV ID
KNOV so
RNOV BD
alloy OD
RNOV ID
RHOV ID
RNOV ID

BOARD

111-A
11-A
112-A
112-A
132-S
132-3
112-3
112-3

VOMP? IT 9001P10J10
No 3123

Sc I 1-VcY-67-97-A
LSD I 1-FcV-67-39-A
is 1 1-Fc-67-107-A
9A I I -icv-iP-99-l
SC I I-Mc-61-113-1
10A I I-Mc-67-91-0
101 1 1-PCV-67-6234
110 I l-Mc-67-IS&-1

LOAD FLi

0.13
0.13
0.33
0.*33
0.13
0.*33
0.33
0.*13

0.6
0.6

0.95
0.95
0.6

0.95
0.35

0.6

LIA It OVLD;,TRmg
31 Z?! 1

us KI SIT 00 CALC
in8? P0811 cm BEV

66 173-4003
66 3173-1003
66W343-003
66 123-1003
66 3123-A003
66 3173-A003
66 W1-1003
6631r3-&003

7
7

12
{~12
.7
.12
12
7

LO 311001132
Lo 31100111*2
3 N-03663-4
3 U-08663-A

LID 311001132
3 "-0663-A
3 3W.N63-1,

14 £11H11122

v R9
T193
N 39
0 39
it 39
3 9

R93
1 39

TABLE Hi



ATTACHMENT NO. M12212A P'AGE 1
CALC NO. WBN EEB-'MS-TIO8-@@S8, RIO

PURPOSE

The purpose of this Attachment is to evaluate and support
modifications to be implemented under DCN's M-12212-A (Group
4), M-12825-A, F-13654-A, M-13005-A, M-12064-A, and identify
the necessary changes for Groups 5 and 6.

The following baseline calculations evaluate the DCN(s) for
their impact if required. The evaluations for these
modifications may be identified by "ATTACHMENT NO. M1221?A"
OR Lhte ý.culatiuii will otherwise ideritiry the DCN(S) anrd
the revision in which the modifications are evaluated.

BASELINE CALCULATION CALCULATION NO.

----------------------------------- --------------------

TELAS...................................... WBN EEB-MS-TIS5-9@S1

AUXILIARY POWER SYSTEM ANALYSIS.......... WBN-EEB-MS-TI96-@002

489VAC lE COORDINATION/PROTECTION ........WBN EEB-MS-TI@8-0008

486V NON-CLASS IE POWER CABLE
ASSOCIATED CIRCUITS....................... WBN EEB-MlS-TI15-0011

DIESEL GENERATOR LOADING ANALYSIS ........WBN EEB-MS-TI@3-0012

CONTAINMENT PENETRATION PROTECTION
STUDY, VOLTAGE LEVEL V4 AND V5........... EEB-MS-TI@8-0015

CABLE AMPACITY - NV4 and NV5
CABLES in CLASS 1E RACEWAYS............. WBPEVAR8909010
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W ~ATTACHMENT NO. H1221.2
WBN-EEB-KS-TI08-0008 Rev 10

1.0 SCOPE

THIS ATTACHhENT ADDRESbig THE 480V CLASS 1E PROTECTIVE DEVICLS,
COORDINATION, AND CABLE PROTECTION FOR SYSTEM GROUPS 4, 5, AND
6 THAT RECEIVE POWER FROM THE CLASS 1E BOARDS LISTED WITHIN THE
BASE CALCULATION.

2.0 ASSUMPTIONS

IN ADDITION TO THE ASSUMPTIONS LISTED BELOW, SEE ALSO THE
ASSUMPTIONS IDENTIFIED IN THE BASE CALCULATION (SECTION 2.0).

2.1 IN ORDER TO ELIMINATE THE OVERLOADED BOARDS IDENTIFIED
IN WBN-EEB-MS-TI06-0002 RO,IT IS ASSUMED THAT THE FOLLOWING
LOADS WILL BE MOVED FROM THE PRESENT BOARD TO THE NEW BOARD.O (REFERENCE DCN M-13005-A)

LOAD PRESENT BOARD NEW BOARD

CVC SYS

CVC SYS

STANDBY

STANDBY

STAN DBY

STANDBY

125V SP

125V SP

125V SP

125V SP

HT XFKR

HT XFMR

LTG CAB

LTG CAB

LTG CAB

LTG CAB

BAT CHGR

BAT CHGR

BAT CHGR

BAT CHGR

C&A~ hlVT B

C&A VT BD

C&A VT BD

C&A VT BD

C&A VT BD

C&A VT BD

C&A VT BD

C&A VT BD

C&A VT BD

C&A VT BD

2A1-A

2B1-B

1Al--A

1BI-B

2Al-A

2B1-B

lAl-A

lBl-B

2A1-A

2Bl-B

RMOV

RMOV

RMOV

RMOV

RMOV

RHOV

RMOV

RMOV

RKOV

RMOV

£d-f'W ( -AI

2A2-A

2B2-B

1A2-A

1B2-B

2A-A

2B2-B

1A2-A

1B2-B

2A-A

2B2-B

JI qs-
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2.2 IT IS ASSUMED THAT CURRENT-LIMITING REACTORS WILL BE
ADDED TO EACH 480V SHDN BD, AND THAT THE BUS TIE BREAKERS WITH

-ýý1.ýTHEIR-LASSQCIATED~tCURRRN.LINITING.:FUSES 4WILLnIDLTDA
RECOMMENDED IN THE BASh CALCULATION.(REFERENCE DCV M-12064-A)

rn13 is AU UNERWtieb hasZuH
IR15

2.3 IT IS ASSUMED THAT THE CABLE PROTECTORS IN THE MICC AND
CONTROL POWER FEEDER CIRCUITS WILL BE DELETED AS RECOMMENDED
IN THE BASE CALCULATION.(REFERENCE DCN M-12064-A)

TIIIC iVA~ UN~tiIflE~J ~CUW7-ZW.

2.4 IT IS ASSUMED THAT A VARIANCE WILL BE APPROVED FOR THE
LARGER SIZE OVERLOAD HEATERS FOR THE FOLLOWING MOTORS:

0-MTR-3 1-5-B
o -MTR -31-6-A
o -MTR -31-7- B
0-MTR-31-8-A

qpi1a ; IN .aM111a f -- m u f
V†CL ~ CW~VS~ S *J*~ ~ &.7, ' A ~.A

2.5 IT IS ASSUMED THAT THE MINIMUM LENGTH OF THE REPLACEMENT
MCC FEEDER CABLES WILL BE GREATER THAN OR EQUAL TO THE
MINIMUM LENGTHS SPECIFIED IN REFERENCE 3.9, Apftm1~lx ý-J.

TpisI is AUi UNE'ipifiUE AflCutWTioH.

2.6 IT IS ASSUMED THAT THE ALTERNATE FEEDER CABLES TO THE
MCC'S WILL NOT BE REPLACED.*Ai 7nM~t ,u..i Or mbt ALTERNATE FEEVER
Dflfl?(EflS ON L'Y93 WifL BE OEN (InRIPPwj WHNrx mriu IT ub.

:IIT If'IiiilrnrnnTI~fl -.I..V~T

2.7 IT IS ASSUMED THAT THE COMBINATION MOTOR STARTERS HAVE AN
OVERALL RATING OF 22,000 AMPS.

2.8. IT IS ASSUMED THAT THE POWER FACTOR OF ALL OF THE LOADS
IS THE SAME IN CALCULATING THE APPENDIX R LOADING.

2.9 IT IS ASSUMED THAT THE OVERALL RESULTS OF THE APPENDIX R
LOADING WILL NOT BE ADVERSELY EFFECTED WHENEVER THE CHANGES/
CALCULATIONS THAT EFFECT BOARD LOADING ARE INCORPORATED.

IRI
wr /1/2

Ik4" bfi

RXSCOPE
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2.10 IT IS ASSUMED THAT THE ACCELERATION TIMES FOR PUMPS a
AND DIRECT DRIVEN FANS ARE LESS THAN OR EQUAL TO FOUR SECONDS
AND FOR BELT DRIVEN FANS EIGHT SECONDPS.

2.11 IT IS ASSUMED THAT THE TRIP SETPOINT FOR THE BREAKER
ASSOCIATED WITH THE HIGH IMPEDANCE FAULT IS AT THE UPPER
TOLERANCE (+10%).

2.12 IT IS ASSUMED THAT THE CSST'S C & D WILL BE REPLACED WITH
TRANSFORMERS THAT HAVE AUTO-LOAD TAP CHANGERS ON THE SECONDARY
SIDE. (REFERENCE DC!N M-12051-A)

THISI IC AN UNYBRIFIED .'.CUtNeT4oN. A06- dmi4// f¶1ere5

2.13 E- .s -A&4- 4Le 4w-,S -,&k ýb Acb

4U0 3IA ,,t-cA a4'o ,a . we a7 'ppencj,-,x 04?
leads ~ ~ ~ ~ & amIE-,ei&P#~745',.e An06e Zo',e Cs)

h~e kv'4,~Ac motL i~s 4. a-40 &- 4

?loads~
CUA Ve-7+ 86o~, dIA 2 A

18.2-8 1

Re~~& Vei+&a' A2-A
15-82-

2A-A
18-8

* &UA

RXSCOPE
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3.0 SOURCES OF DESIGN INPUT /REFERENCES

3.1 TVA CALC~JLATION, AUAILIARY POWER SYSTEMS ANALYSES,
WBN-EEB-MS-T106-0002,REV 11.

3.2 ATTACHMENT 1 OF THE BASE CALCULATION

3.3 TVA ELECTRICAL DESIGN STANDARD DS-E12.6.2, REV 0

3.4 SKM SYSTEMS ANALYSIS, INC. COMPUTER AIDED PLOTTING FOR
TIME OVERCURRENT REPORTING (CAPTOR), VERSION 2.1,
ELECTRICAL ENGINEERING COMPUTER SOFTWARE.

3.5 UL STANDARD 489, MOLDED CASE CIRCUIT BREAKERS AND

CIRCUIT BREAKERS ENCLOSURES.

3.6 TVA CALCULATION VBN-EEB-MS-TI06-0010 REV 0

3.7 TELECOPY FROM J. RICHARDS TELEMECANIQUE INC, (ATTACHMENT. 1412212-1)

3.8 TVA CALCULATION, TELAS, VBN-EEB-MS-TI05-0001 REV 6

3.9 TVA CALCULATION CABLE AMPACITY - NV4 AND NV5 CABLES
IN CLASS 1E RACEWAYS VBPEVAR8909010 REV -1-. lJi#zeinAalql

'-/f'l
3.10 DESIGN CRITERIA VB-DC-30-13
11, AND III CIRCUITS" REV 2

3.11 TVA APPENDIX R CALCULATIONS

3.12 DESIGN CRITERIA WB-DC-30-28
POWER SYSTEMS" & DIM-WB-DC-30-28-1

"1OCFR5O,APPENDIX R, TYPE I,

WBPEVAR900 4001
WBPEVAR9004002
VBPEVAR9004003
WBPEVAR9004004
WBPEVAR9004005
WBPEVAR9 004006
WBPEVAR9004007
WBPEVAR9004008

"LOW AND MEDIUM VOLTAGE

fIns1
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4.0 DESIGN INPUT DATA

THE DEC13N iNPUT DATA ZOES.ISTS OF THE FOLLOWING:

LOAD DATA REFERENCE 3.8

PROTECTIVE DEVICE DATA WAS TAKEN FROM REFERENCE 3.2

CABLE DATA WAS TAKEN FROM REFERENCES 3.1, 3.3, & 3.9

SHORT CIRCUIT CURRENT VALUES FROM REFERENCE 3.6

APPENIf)X R LOADS REPFRRENCE 3.11

RXDESDAT
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5.0 JUSTIFICATION OF ASSUMPTIONS

But JUSTIFICA11iON OF ASSUMPTIONS IN BASE CALCULATIG.A
(SECTION 5.0 ).

5.1 MOVING THE LISTED LOADS IS THE PROPOSED CORRECTIVE ACTION
TO ELIMINATE THE OVERLOAD ON THE IDENTIFIED BOARDS.
filiC r"GUNP919Nt flEOVIARG 6 LBAT '!EPMIl'GT!9l;.

eo owe De-M M7-L4ooS-A
5.2 ADDING CURRENT LIMITING REACTORS TO THE LVSG IS THE
PROPOSED CORRECTIVE ACTION TO REDUCE THE AVAILABLE. SHORT
CIRCUIT CURRENTS TO VALUES THAT ARE WITHIN THE EQUIPMENT'S
RATINGS.THE CURRENT LIMITING REACTORS WILL ELIMINATE THE NEED
FOR THE BUS TIE BREAKERS AND THEIR ASSOCIATED CURRENT LIMITING
FUSES.

~- ~i. I*.

t?&4 ~'gc& Milo n1io6s/-A
5.3 ELIMINATION OF THE CABLE PROTECTORS IS THE PROPOSED
CORRECTIVE ACTION FOR SELECTIVE COORDINATION BETWEEN THE
PROTECTIVE DEVICES ON THE MCC'S/CONTROL POWER LOADS AND THE
LOAD FEEDER BREAKERS ON THE LVSG.
11110s AOJsuHpTiG R~euiREZJ LATER VERIFICATIZtt 6o77/./f

5.4 THE FOUR MOTORS ARE SIMULTANEOUSLY STARTED WITH SEVERAL
OTHER MOTORS BY A SAFETY INJECTION SIGNAL. FOR A SAFETY
INJECTION SIGNAL WITH LOW GRID VOLTAGE, THE MOTORS MAY
NOT RECEIVE SUFFICIENT VOLTAGE TO START FOR 5 SECONDS, AND
PRIOR TO THE MOTOR REACHING RATED SPEED, THE OLD OVERLOAD COULD
TRIP THE MOTOR. THE PROPOSED OVERLOAD WILL ALLOW SUFFICIENT
TIME FOR THE MOTOR TO START UNDER THE ABOVE STATED CONDITIONS
(SAFETY INJECTION SIGNAL & LOW GRID VOLTAGE). CIA petwn

W019sa~I ASSUMPTION IREQUfRBS ELTER VERlFICAtTt~ff. .0cJ(A'*/7-,798-A

5.5 VERIFICATION OF CABLE LENGTHS WILL BE REQUIRED WHEN THEY

5.6 ALTERNATE FEEDERS TO MCC'S ARE NOT BEING RESIZED DUE TO
THE 480V SHDN BDS BEING OVERLOADED IF THE MCC LOADING IS
NOT LIMITED.BREAKER SETTINGS ASSOCIATED WITH THE M1CC ALTERNATE
FEEDERS WILL BE SET TO PROTECT THE FEEDER CABLE FROM OVER-
LOAD. THIS ASSUMPTION DOES NOT REQUIRE LATER VERIFICATION.

d.?N

05/

X.n#V4 3

5.0

RXJUST
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5.7 PER ATTACHMENT M12212-11 THE LZ.itBINATION MOTOR STARTERS
USED AT VBN aaA*M BEEN TESTED FOR 22,000 AMPS AT 48G. VOLTS AND
THE RESULTS OF THE TESTS WERE ACCEPTABLE PER THE CRITERIA IN
UL 845. THIS ASSUMPTION DOES NOT REQUIRE LATER VERIFICATION.

5.8 ASSUMING THAT-ALL LOADS HAVE THE SAME POWER FACTOR IS
CONSERVATIVE. THIS ASSUMPTION VILL GIVE THE MAXIMUM LOAD
CURRENT THAT A BREAKER WILL BE REQUIRED TO CARRY WITHOUT
TRIPPING. THIS ASSUMPTION DOES NOT REQUIRE LATER VERIFICATION.

5.9 THERE ARE SEVERAL OUTSTANDING CALCULATIONS ON DESIGN
CHANGES THAT HAVE OCCURRED DURING AND SINCE THE ELECTRICAL
SYSTEM WALKDOWNS. SOME OF THESE OUTSTANDING ITEMS MAY EFFECT
THIS CALCULATION AND SHOULD BE INCORPORATED. S.-A/w 4a .h7e
'THI8 ASS!MPTION ARQUIIU3D LATIf1

aat~4wec 'We-ra pir 16'9

5.10 IEEE 387-1987 PROVIDES A TYPICAL MOTOR ACCELERATION TIME t

RANGE OF 2.5 TO 4 SECONDS FOR A 460V MOTOR. THE MAXIMUM VALUE trf
FROM IEEE 387-1987 IS BEING USED FOR PUMP AND DIRECT DRIVEN
FANS AND DOUBLE THAT FOR BELT DRIVEN FANS. THIS ASSUMPTION DOES
NOT REQUIRE LATER VERIFICATION.

5.11 USING THE UPPER LIMIT OF THE BREAKER TOLERANCE TO
CALCULATE THE MAXIMUM CURRENT THAT COULD RESULT WITHOUT
THE BREAKER TRIPPING FROM A HIGH IMPEDANCE FAULT IS CONSER-
VATIVE. THIS ASSUMPTION DOES NOT REQUIRE LATER VERIFICATION.

5.12 PLANS ARE TO REPLACE CSST'S C & D WITH TRANSFORMERS
HAVING AUTO-LOAD TAP CHANGERS ON EACH SECONDARY WINDING.
TII46 AGCUHPTION RlIeUIR68 LA*R.T MTEIIFC.TIOA;N. ?s

S. 13 C4,Ile, fo I4 ese /)i(c/' noe lo~

due /*v;0. 44M( sow iew;*

/4-11378-A &4/3qA

RXJUST



PAGE _

ATTACHMENT NO. 1412212
WBN-EEB-MS-TI08-0008 Rev 10

6.0 COMPUTATIONS & ANALYSES

METHODOLOGY
REFERtNct ...10 (APPEN.Ax R DESIGN CRITERIA) HAS IMPOSED
ADDITIONAL REQUIREMENTS THAT ARE MORE STRINGENT THAN THE
AUXILIARY POWER SYSTEM CRITERIA (REF 3.12). PARAGRAPH 3.1
IN REF 3.10 REQUIRES THAT SELECTIVTR COORDINATION BE DEMO-
NSTRATED FOR ALL CIRCUIT PROTECTIVE DEVICES ON REQUIRED POWER
DISTRIBUTION BOARDS. THE APS CRITERIA ALLOWS AN EXCEPTION TO
THIS WHEN CURRENT LIMITING FUSES ARE REQUIRED TO LIMIT DOWN-
STREAM FAULT CURRENTS TO EQUIPMENT RATINGS. COORDINATION
CURVES THAT SHOW SELECTIVE COORDINATION ARE PLOTTED IN SECTION
B. THE RESULTS OF SECTION B WERE INCORPORATED INTO THE BREAKER
SHTTI4GS lIn SECTION A. PARAGRAPH 3.1 OF REP 3.12 ALSO REQUIRES
THAT UPSTREAM FEEDER BREAKERS SUPPLYING A BOARD OR PANEL BE
EVALUATED FOR A HIGH IMPEDANCE FAULT. APPENDIX C EVALUATES THE
FEEDER BREAKERS FOR A HIGH IMPEDANCE FAULT BY CALCULATING
THE MAXIMUM BOARD LOADING FOR NORMAL OPERATION, SI PHASE A AND
SI PHASE B. APPENDIX B CALCULATES THE OVERLOAD HEATER TRIP
TIMES FOR FANS AND PUMPS MOTORS THAT ARE BLOCK STARTED.
THESE TIMES ARE THAN COMPARED WITH THE ACCELERATION TIMES OF
THE MOTORS AND THE RESULTS FROM REF 3.6 TO DETERMINE IF THE
MOTOR WILL START AND RUN.
THE BREAKERS' OVERLOAD SETTINGS FOR THE FIRE PUMPS ARE SET AT 300%
TO PROTECT THE MOTOR'S FEEDER CABLES AND NOT THE MOTOR. THIS IS
ACCEPTABLE PER THE NATIONAL ELECTRICAL CODE TO SET THE OVERLOAD
OF A MOTOR AT A HIGHER VALUE WHEN THE IMMEDIATE SHUTDOWN OF
A MOTOR BY A MOTOR OVERLOAD WOULD CREATE ADDITIONAL HAZARDS.
VERIFICATION OF CABLE PROTECTION IS SIMOLAR TO THAT UTILIZED IN
ATTACHMENT M08663A ADDED ON REVISION 1 OF THIS CALCULATION.

6.1 SECTION A
THE BREAKER TYPES, SETTINGS, FUSES, AND OVERLOAD HEATERS
WERE SELECTED PER THE CRITERIA FORMULATED IN REVISION 0 OF THIS
CALCULATION. ORlOR IN THE REVISION COLUMN IN THE TABLES LOCATED
IN SECTION A IDENTIFIES CHANGES MADE BY THIS ATTACHMENT TO THE
BASE CALCULATION.THE TABLES IN SECTION A ARE A COMPOSITE LISTING
OF THOSE LOADS THAT HAVE BEEN IDENTIFIED AS BEING REQUIRED FOR
UNIT 1 SAFETY/OPERATION. THE LINE ITEMS IN THE TABLES IN
SECTION A EITHER DUPLICATE OR SUPERCEDE (IF RIO IS IN THE REV
COLUMN) ANY PREVIOUS LISTING IN THE BASE CALCULATION OR
SUBSEQUENT REVISIONS.

THE LVSG TABLES LIST THE FEEDER AND LOAD BREAKERS WITH THE
SENSOR/SETTINGS THAT EACH BREAKER SHOULD HAVE AFTER THE
IDENTIFIED DCN HAS BEEN WORKED.

IN THE M4CC LISTINGS, THE FOLLOWING CODES HAVE BEEN USED TO
IDENTIFY THE PROTECTIVE DEVICE MODIFICATIONS:

RXKETH
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COLUMN 'H' (OVERLOAD HEATERS)
IN'= NO CHANGE
'Y'= REPLACE OVERLOAD HEATER WITH );'AT SPECIFIED IN

COLUMN *OVLD SIZE'

COLUMN 'B' (CIRCUIT BREAKER/FUSE)
'N'= NO CHANGE
'Y': RESET BREAKER AS SHOWN IN COLUMN 'SET POSIT'-
'R': REPLACE & SET BREAKER AS SHOWN IN COLUMNS 'BKR'

'SET POSIT'
'F'= REPLACE POWER FUSES WITH THAT SHOWN IN COLUMN

'BKR'

6.2 SECTION B
TIME-CURRENT PLOTS TO SUBSTANTIATE THE BREAKER SETTINGS IN
SECTION A FOR THE LVSG BREAKERS ARE PRESENTED IN SECTION B.
SECTION B-i CONTAINS THE MOTOR FEEDERS, AND SECTION B-2
CONTAINS THE COORDINATION STUDY FOR THE MCC/CONTROL POWER
FEEDERS. THESE TIME-CURRENT PLOTS WERE GENERATED USING
REFERENCE 3.4.

6.3 SECTION C
THE BREAKER TYPES, SETTINGS, AND OVERLOAD HEATERS SELECTED/
IDENTIFIED IN SECTIONS A AND B OF THIS ATTACHMENT WERE
TABULATED ON THE ACCOMPANYING LISTS WHICH IDENTIFIES THE
BOARD, COMPARTMENT, PROTECTIVE DEVICE DATA, AND CABLE DATA.

TIME-CURRENT PLOTS WHICH WERE DEVELOPED IN ATTACHMENT NO.
M08663A ADDED ON REVISION 1 OF THE BASE CALCULATION AND
ADDITIONAL PLOTS WHICH WERE ADDED VIA ATTACHMENTS ON
SUBSEQUENT REVISIONS WERE USED IN THE EVALUATION OF CAF4LE
PROTECTION.

THE CIRCUITS ARE CONSIDERED ADEQUATELY PROTECTED IF THE
CABLES ARE PREVENTED FROM REACHING THERMAL DAMAGE FOR TEN
SECONDS FOR A LOW IMPEDANCE FAULT.

BY COMPARISON OF THE PROTECTIVE DEVICE DATA, CABLE DATA, AND
THE TIME CURRENT CURVES FOR THE DEVICE IT WAS DETERMINED
WHETHER THE CIRCUIT PASSED OR FAILED AND NOTED IN THE 'CABLE
PROT' COLUMN.

6.4 APPENDIX A
APPENDIX A CONTAINS A LISTING OF DATA EXTRACTED FROM REF 3.6
CAPS BOARD, AVAILABLE SHORT CIRCUIT CURRENT, X/R RATIO, AND
X/R MULTIPLIER).THE SHORT CIRCUIT CURRENT THAT A BREAKER MUST

RXKETH
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BE CAPABLE OF INTERRUPTING IS CALCULATED BASED ON THE SHORT
CIRCUIT CURRENT AVAILABLE AND THE XIR RATIO AT THE BOARD.

6.5 APPUi.DIX B
APPENDIX B IDENTIFIES THE PUMP AND FAN MOTORS THAT ARE BLOCK
STARTED. THERE ARE SEVERAL MOV'S THAT ARE ALSO BLOCK STARTED
BUT THEIR OVERLOADS ARE BYPASSED FOR AN ACCIDENT. THEREFORE,
TRIPPING OF OVERLOADS DURING BLOCK START IS NOT A CONCERN FOR
NOV'S. THE OVERLOAD HEATER TRIP TIMES ARE CALCU[.ATFD BASED
ON THE HEATER SIZE AND THE MOTOR'S LOCKED ROTOR CURRENT AT
THE STARTING VOLTAGE.THESE TIMES ARE COMPARED WITH THE
ACCELERATION TIMES OF THE MOTORS AND THE AVAILABLE VOLTAGES
CALCULATED IN REFERENCE 3.6.-S.ce-,4Jm.+O7 ~ ~ jJ
.4.,, +h;3 i',4e'_.g6d4;o-%.

6.6 APPENDIX C 47 ¼39a
APPENDIX C CONTAINS A LISTING OF THE APPENDIX R LOADS WHICH '- 4/ifrz
WERE EXTRACTED FROM REF 3.11.

6.7 APPENDIX D
APPENDIX D CALCULATES FOR EACH APPENDIX R REQUIRED DISTRIBUTION
BOARD THE OVERALL BOARD LOADING WITH A HIGH IMPEDANCE FAULT
AS A RESULT OF A FIRE. FOR EACH REQUIRED BOARD, THE APPENDIX R
LOADS AND THE LOADS THAT COULD BE OPERATING WERE IDENTIFIED.
THE NON-REQUIRED APPENDIX R ENERGIZED LOAD WITH THE LARGEST
DIFFERENTIAL BETWEEN THE NORMAL LOAD CURRENT AND THE
PROTECTIVE DEVICE SETTING/RATING WAS ASSUMED TO BE SUBJECT TO
A HIGH IMPEDANCE FAULT SUCH THAT ITS CURRENT RISES TO JUST
BELOW THE TRIP SETPOINT OF ITS ASSOCIATED BRANCH CIRCUIT
BREAKER. THE TOTAL CURRENT FOR EACH REQUIRED BOARD WAS
EVALUATED TO ENSURE THAT THE UPSTREAM FEEDER BREAKERS SUPPLXING
THE BOARD WILL NOT TRIP AS A RESULT OF THE HIGH IMPEDANCE
FAULT.

7.0 GRAPHICS

GRAPHICS FOR COORDINATION, MOTOR AND CABLE PROTECTION CONSISTS
OF THE TIME-CURRENT PLOTS DESCRIBED EARLIER AND SHOWN IN
SECTIONS B & C OF THIS CALCULATION. THESE PLOTS WERE GENERATED
USING COMPUTER SOFTWARE (REF.3.4). EACH CURVE WAS CHECKED
FOR ACCURACY USING THE MANUFACTURER'S PUBLISHED CURVES FOR
THE PROTECTIVE DEVICE. MINOR DEVIATIONS NOT ADVERSELY AFFECTING
THE RESULTS OF THIS CALCULATION WERE IGNORED.

RXMETH
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8.0 SUMMARY OF RESULTS

8.1 THE PROTECTIVE DEVICES IN THE CONTROL POWER LOADS WILL
NOT COORDINATE WITH AN "L1m (LONG TIME AND INSTANTANEOUS
SETTINGS) TYPE AMPTECTOR BUT WILL C'OORDINATE WITH A "LS"
(LONG TIME AND SHORT TIME SETTINGS) TYPE.

8.2 WITH THE EXCEPTION OF THE DIESEL AUXILIARY BOARDS, THE
AVAILABLE SHORT C[RCUIT CURRENTS AT THE REMAINING SAFETY-
RELATED MCC'S EXCEED THE THERMAL MAGNETIC BREAKER INTERRUPTING
RATINGS (14,000 AND 18,000 AMPS3).

8.3 THE USE OF ALTERNATE FEEDERS TO MCC'S AND NON-lE LOADS IS
LIMITED DUE TO LVSG NORMAL LOADING, CABLE FEEDER AKPACITY, LOAD
VOLTAGES AND APPENDIX R CONSIDERATIONS. RESTRICTIONS ON THEIR
USE ARE NEEDED.

8.4 AS IDENTIFIED IN RD OF THIS CALCULATION, SELECTIVE
COORDINATION BETWEEN THE MCC FEEDER BREAKERS ON THE LVSG AND
LOAD BREAKERS ON THE MCC'S CANNOT BE ACCOMPLISHED IF THE CABLE
PROTECTORS REMAIN IN THE CIRCUIT. ALSO, RO IDENTIFIED THAT
COORDINATION BETWEEN THE LVSG FEEDER BREAKER AND THE CURRENT
LIMITING FUSE IN THE TIE BREAKER ABOVE 14,000 AMPS CANNOT BE
ATTAINED.

8.5 THE AVAILABLE FAULT CURRENT AT THE LVSG'S 1600 AMP BUS
WILL EXCEED THE LOAD BREAKERS' INTERRUPTING RATINGS WITH THE
TIE BREAKER AND ASSOCIATED CURRENT LIMITING FUSE ELIMINATED.

8.6 ADDING THE CURRENT LIMITING REACTORS WILL RESULT IN
DECREASED VOLTAGES AT THE MCC'S, ESPECIALLY THE DIESEL
AUXILIARY BOARDS THAT ARE SEVERAL HUNDRED FEET AWAY.

8.7 THE LVSG AND MCC TABLES IDENTIFY CHANGES TO BREAKER
SETTINGS, OVERLOAD HEATERS, ETC,THAT NEED TO BE IMPLEMENTED
FOR SELECTIVE COORDINATION AND PROTECTION FOR GROUPS 4 AND 6
LOADS.

8.8 BLOCK STARTING OF SEVERAL LOADS OCCUR UPON THE INITIATION
OF A SAFETY-INJECTION (SI) SIGNAL, AND BLOCK STARTING RESULTS
IN THE SYSTEM VOLTAGE TO BE SUPPRESSED DURING THE ACCELERATION
OF THE MOTORS THAT ARE BLOCK STARTED. THE VALVE 'S OVERLOADS ARE
BYPASSED BY THE SI SIGNAL BUT PUMPS/FAN MOTORS ARE NOT.
THE OVERLOADS OF FOUR (4) FANS MAY TRIP THE MOTORS OFF BEFORE
THE MOTORS CAN ACCELERATE THE FAN TO FULL SPEED DURING THE
BLOCK START TRANSIENT.

8.9 EVEN THOUGH THE TWO DIESEL AUXILIARY BOARDS (Cl-S & C2-S)
FEEDER BREAKERS ARE AUTOMATIC, COORDINATION EXISTS BETWEEN THE

RXRESULT
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PROTECTIVE DEVICES ON THE DIESEL AUXILIARY BOARDS AND THE LVSG
FEEDER BREAKERS DUE TO THE LOW AVAILABLE FAULT CURRENTS.

8.10 PROThLTION FOR TnZ 480V CLASS 1E CABLES WITHIN THE SCOrE
PREVIOUSLY OUTLINED HAVE BEEN DETERMINED TO PASS OR FAIL AS
INDICATED ON THE ACCOMPANYING LISTINGS FOR CLASS 1E LVSG AND
11CC' 5.

9.0 CONCLUSIONS

9.1 THE PRESENT AMPTECTORS ASSOCIATED WITH THE CONTROL POWER
FEEDER BREAKERS IN THE LVSG SHOULD BE REPLACED WITH "LS
TYPE.

9.2 EXCEPT FOR THE DIESEL AUXILIARY BOARDS,, ALL THERMAL
MAGNETIC CIRCUIT BREAKERS ON SAFETY-RELATED MCC'S MUST HAVE AN
INTERRUPTING RATING OF 22,000 AMPS OR GREATER OR HAVE A
CURRENT LIMITING FUSE TO LIMIT THE CURRENT THAT THE BREAKER
INTERRUPTS .THIS REQUIREMENT WILL ALLOW THE M1CC RATING TO BE
22,000 AMPS SINCE THE BUSES ARE BRACED FOR 22,000 AMPS AND
THE COMBINATION MOTOR STARTERS HAVE BEEN TESTED FOR 22,000
AMPS (REF 3.7).

9.3 THE LVSG BREAKERS ASSOCIATED WITH ALTERNATE FEEDERS SHOULD
BE MAINTAINED IN AN OPEN (TRIPPED) POSITION WHEN NOT IN USE
AND WHEN BEING USED, A TECH SPEC CONDITION SHOULD EXIST DUE TO
THE REASONS CITED IN 8.3.

9.4 THE RECOMMENDATION MADE IN RO OF THIS CALCULATION TO
ELIMINATE THE CABLE PROTECTORS IN THE M1CC AND CONTROL POWER
FEEDER CIRCUITS AS WELL AS THE CURRENT LIMITING FUSE
ASSOCIATED WITH THE LVSG TIE BREAKER SHOULD BE IMPLEMENTED IN
ORDER TO HAVE SELECTIVE COORDINATION BETWEEN PROTECTIVE
DEVICES AS REQUIRED BY REF 3.10.

9.5 AVAILABLE FAULT CURRENTS ON THE 1600 AMP BUSES IN THE
LVSG EXCEED THE LVSG LOAD BREAKERS'INTERRUPTING RATINGS.
ADDING CURRENT LIMITING REACTORS WILL LIMIT THE AVAILABLE
FAULT CURRENTS TO AN ACCEPTABLE LEVEL AND ALLOW THE ELIMINATION
OF THE TIE BREAKER.

9.6 THE DIESEL AUXILIARY BOARDS D)0 NOT HAVE A SHORT CIRCUIT
CURRENT PROBLEM AND TO AVOID A VOLTAGE PROBLEM THE DIESEL
AUXILIARY BOARD FEEDERS SHOULD BE MOVED TO THE HIGH SIDE
OF THE CURRENT LIMITING REACTORS (3200A BUS).

RXRESULT



ATTACHMENT NO. )112212
VBU-S&B-MS-TI08-0008 Rev 10

9.7 DCW M12212 VILL. IMPLEMENT THE CHANGES FOR GROUP 4 AND
ANOTHER DCN WILL BE INITIATED FOR GROUP 6 LOAb3 ChIANGES.

9.8 ADDITIONAL ACTION(S) ARE NEEDED TO SUBSTANTIATE THAT THE
PRESENT MOTORS WILL OPERATE. THESE ACTIONS COULD CONSIST OF
ONE OR A COMBINATION OF THE FOLLOWING:

9.8.1 TIGHTEN THE TOLEANCES ON THE MCC FEEDER CABLE LENGTHS
AND CURRENT LIMITING REACTORS.

9.8.2 MEASURE ACCELERATION TIMES OF THE MOTORS.
9.8.3 WALKDOWN THE FEEDER CABLES TO THE MOTORS.
9.8.4 REPLACE THE MOTORS/CABLES.

9.9 DIESEL AUXILIARY BOARDS Cl-S & C2-S MAY REMAIN AS IS
SINCE THE CURRENT LIMITING FUSES ON THE DIESEL AUX BOARDS
REDUCE THE FAULT CURRENT TO A VALUE LESS THAN THE INSTANTANEOUS
SETTING OF THE FEEDER BREAKER.

9.10 THE PROTECTIVE DEVICES INSTALLED WILL PROVIDE ADEQUATE
CABLE PROTECTION AGAINST THERMAL DAMAGE FOR CIRCUITS WITHIN
THE SCOPE OF THIS ATTACHMENT.

atI 1  7Z~c .. o .. 4ec'1sc 0 3i1  f 4 SE fi~;.
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480V SHDN BD 1A-A VBN-EEB-KS-TI03-0008 ReV 18 AE1-p-2Pg S

ENG_~TI TLE BOARD

4 460V SNIJTDOVN BOARD 1AI-A 4SOV
4 Fdr From Xfar WA-A 480V
2A Aux Bldg Gen Sply Fan 1A 480V
1 COMPONENT COOL SYS PUMP lA-A 480V
4 Alt Fdr From Xfmr lA-A 480V
6 Spent Fuel Pit Pup C-8 (SPARS) 480V
2A CR011 ClI Fan IA-A Mtr 1 480Y
2A Reac Lvi Coupt CIr Fan lA-A 480V
2A CR0ON ClI Fan IA-A Ntr 2 480V
6 ALT FOR 250V BTRY CHOR NO0 1 480V
4 R. NOV 3d lAl(Nor)&I A2(Alt)-A 480V
4 Dal Aux Bd 1Al(Nor)11A2(Alt)-A 480V
4 Nor Fdr Reac Vent Bd lA-A 480V
2A Elec Bd RaAHU A-A 480V
4 ALT FOR CHANNEL 11 480V
4 ALT FOR 125V VITAL DIRY CHOR 2 480V
4 ALT FOR 120VAC VITAL INV 1-11 480V
4 ALT FDR 12OVAC VITAL INV 2-11 480V
4 ALT FOR INST PVR DIST PANEL 13 430V
4 Nor Fdr C&A Bldg Vent Bd 1Al-A 480V
2A Cntmt Air Rtn Fan lA-A 480V
4 Alt Fdr C&A Bldg Vent Bd 1A2-A 480V
4 BUS TIE 48OV

ik1-A
IA1-A
iLl-A
iA1-A
lAI-A
1A1-A
Ilk-A
lId-A
1A1-A
lIA-A
IAl-A
lid-A
Ikl-A
lAi-A
Il-A
lIM-A
lki-A
Il-A
lki-A
lid-A
W~-A
lAi-A
IdI-A

CORP CQUIPID-.NO
NO.

13
2C 1-111-30-103
39 1-NTR-70-46-A
43 1-017-212-A-A
7A 0-KTR-73-35-3
73 1-NT3-30-33/1-A
IC 1-1119-30-74-A
7D 1-MTS-30-33/2-A
MA 0-CHOR-239-1
I3 1-NCC-213-Ai-A

1-MCC-215-Al-A
9B 1-NCC-232-A-A
9C 0-MT-31-303-A
LOA
1OAAO-CNGR-236-9
IOABI-INV-235-29
IOAC2-INV-235-2E
10ADl-DW-2 37-B
103 I-NCC-214-A1-A
IOC 1-WTR-30-33-A
100 1-NCC-214-A2-A
12D bus TIC 3KR

FL? LEA S1,1- LONG
Scut TIME

set.

2000.0
100.0 1.15
350.0 1.15

2000.0
100.0 1.15

7S.0 1.15
60.0 1.00
75.0 1.15
82.6

500.0
300.0
500.0
50.0 1.15

200.0
25.6

0.0
0.0
0.0

500.0
100.0 1.00

1333 .0

2405.0
120.0
3389.0

2405.0
115.0
97.0
73.3
97.0

150.0
600.0
360.0
600.*0

56.5
240.0
53.0
42.0
42.0

104.2
600.0
115.0
350.0

1600.0

622 200
2034 602

647 209
413 150
571 100
413 1S0

300
600
6CO
600

395 150
400
M/A
NIX
N/A
VIA
'Co

869 200
600
SIR

I LONG INSYSNOB?
(PU) TINE set.TZNE

see set.

0.90 130.0
0.95 570.0

0.10 160.0
0.95 142.5
0.95 95.0
0.95 142.5
0.70 210.0
1.10 660.0
0.75 450.0
1.10 660.0
0.55 32.5
0.35 340.0

1.10 660.0
0.75 150.0
0.60 360.0

7
6

12
6

6
4
6

6

SNOBT
TIME
ate

0.13
0.*13

0.13

0.13

0.13

0.13

DC11 CIUR
NO. REV

11-10441-A 1 30
11-08663-A 2 30

N-12212-A is R13
11-10448-A 5 30
3110014 3
N-10148-A 5 30
N1-12212-A Rio
N1-12212-A 111-3 RI0
11-12212-A 111-2 110
N1-12212-A 111-3 Ri0
N-10448-A 63
N-12212-A 111-1 313

111-1 R16
111-1 Rio
111-1 R13
111-1 313

11-12212-A 111-3 310
11-10448-A 4 M0
11-12212-A 111-7 310

Preparcri~n. Date

ChcvkJ Ct

LVSG\LVSGSET * AMPACITY OF ALTERNATE FEEDERS IS LIMITED DUR TO CABLE 0R BOARD LOADING

page /So'DATE 11-Apt-92



480V SDN 3D A2-A BN-EEB-NS-TIOB-O008 Rev 16SAE1-p-9 aeI~

FLI LRA SF36- LONG
5(8 TIME

set.

I LONG INSTSHOBT
(PU) TIME set.TIWE

scC set.

SHORT 0CM CURVE
TIME NO. REV
sec

4 480V SHUTDOWN BOARD WA-A
4 Fdr From Xtar IA2-A
2A CONT RK A/C A-A CPRSR
1 COMPONENT COOL SYS PUMP C-B
I AUX CCNT & SERY AIR CPRSR A
4 Fdr From Xfwr lA-A
4 Station Fire Pap LA-A
2A CRD Mech Cli Fan ic-A Mtr 1
2A Aux Bldg Gen Exhaust Fan IA
2A Reac Lvr Compt Clr Fan iC-A
2A CR0 Mech Clr Fan 1ic-A Nt: 2
4 R.MOV BD lk2(NOR) & lA1(ALT)-A
4 DSL AUX BD WA-A, 1A1-A ALT
4 NOR FDR CHANNEL I
4 NOR FDR 125V VITAL 3TRY CMOS 1
4 NOR FDR 120VAC VITAL INV 1-1
4 NOR FDR 120VAC VITAL INV 2-1
4 INST PVR DIST PANEL IA
4 Alt Fdr CIA Bldg Vent 3d 1A1-A
4 Nor Fdr C&A Bldg Vent 3d 1A2-A
2A 480y Shutdown Bd Ru AHU A-A
4 Altn Fdr Reactor Vent Bd lA-A
4 BUS TIC FDR

480V SHOO
480V SHDN
480V SHOO
480V IMND
480V SOWD
48OY SHOW
480V SNOW
4SOV SHOW
48OV SHOW
4S0V SHOW
48OV SHOW
4SOy SHOW
48OV SHOW
480V SIMW
4SOY SHOW
4SOy SHNO
48OV SOON
480V SUNW
480V SHOW
4SOV SHOW
480V SHNO
480V SHOW
480V SHOO

WA-A
1A2-A
Ik2-A
11.2-A
IAI-A
1A2-A
IA2-A
1A2-A
IA2-A
11.-A
11.-A
11.2-A
WA-A
112-A
11.-A
11.-A
11.-A
11.2-A
11.2-A
11-A
11.2-A
WA-A

1A2-A

13 l-OXY-212-A2-A
2C 0-NTR-31-S0/2-A
33 0-1173-70-51-S
3D 0-MTR-32-25
43 1-OXF-212-A-A
4D 1-KTR-26-l-k
7A 1-NTR-30-SS/1-A
73 1-KT73-30-159
7D 1-11T1-30-77-A
$A 1-NTR-30-8S/2-A
1B 1-MCC-213-A2-A

I-MCC-215-AZ-A
9A
BAA 0-CNOR-236-1-D
91. I-INV-235-1-D
9AC 2-INV-235-10
BAD 1-DVF-237-A
93 1-MCC-214-AI-A
BC 1-MCC-214-A2-A
90 0-1173-31-45-A
IOA 1-MCC-232-A-A
120 BUS TIE

2000.0
250.0 1.15
350.0 1.15
125.0 1.15

2000.0
200.0

75.0 1.15
125.0 1.15

60.0 1.00
75.0 1.15

500.0
300.0
200.0
25.6
0.0
0.0
0.0
2

500.0
75.0 1.15

t

1333.0

2405
275.0
359.0
162.0

2405
230.0

97.0
147.0

73.1
97.0

600.0
360.0
240.0

53.0
42.0
42.0

104.2
600.0
600.0
92.0

210.0
1600.0

51W
1525 650
2034 610
770 300

SIM
1400 600
413 1S0
957 340
571 110
416 1"0

610
600
400
N/A
N/A
MIA
mix
660
6t0

592 19.0
3t0
Sig

0.70 420.0
0.95 570.0
0.76 221.0

1.25
0.95.
0.70
0.95
0.95
1.10
0.75
0.35

1.00
1.10
0.*90
0.70

11-10445-A
11-01663-A
P-03065-8

11-12212-A
11-10449-A
11-10446-A
9110014
11-10441-A

0.11 11-12212-A
0.16 11-12212-A

1'0.16 11-12212-A

750.0
1(2.5
210.*0

95.0
142.5
660.0
450.0
340.0

600.0
660.0
135.0
210.*0 0.16

11-12212-a
11-12212-A
11-10 446-A
11-12212-A

IChe.LM..W.Dote_4t!&I

INSG\LVSGSE? * AHPACITY 01? 4LTERNATE FERDERtS IS LIMITED DUE To CABLE OR BOARD LOADING

ENGJITL2 BOARD COMP
NO.

ZOUIPIDJIO

7 30
230O

10

14

3

11-

111-7
111-2

91-
III-$

480V SHDH BD W-A DATE 11-Apr-92 Page /(a



4d0V 514DN B0 181-B WBN-9EB-Ms-T106-0008 Rev 10 DT 6Sp9

ENO-.TITLE

4 480V SHUTIDOWN4 BOARD 181-B
4 NOR FOR FROM XFMR 181-B
2A Aux Bldg Gen Sply Pan 19
28 RECIPROCATING CHARGING PUMP
I COMPONENT COOL SYS PUMP 111-9
1 AUX CCNT 4 SERY AIR CPRSR B
4 Alt Fdr From Xfmr 18-B
2A Elec Bd Rna A11U C-B
2A CRD Mach Cir Fan 19-B Mtr 1
2A Reac Lwr Compit CUr Pan 1B8-
4 R1. NOV Bd 161(Nor)&IB12(AltI-B
4 DsI Aux Bd 1B1(Nor)&192(Alt)-9
4 Alt Fdr C&A Bldg Vt Sd 192-9
4 Not Fdr Reac Vent Bd 19-9
4 ALT FDR CHANNEL 1
4 ALT FOR 125V VITAL BTRY CHGR 1
4 ALT FOR 120VAC VITAL INV 1-1
4 ALT FDR 120VAC VITAL INV 2-1
4 ALT FOR INST PVR DIST PANEL IA
4 Nor Fdr C&A Bldg Vent bd 191-B
2A CR0 Nech Cli Fan 19-9 Mtr 2

BOARD

480V SHDN
480V SHDN
480V SHON
480V SHDN
480V SHON
480V 511DM
480V 511DM
480V SHON
480V 8140K
480V 811DM
480V SHDlI
460V 811DM
460V 31101
400V 911DM

480V SHDN
460V 811DM
480V 811DM
48OV 811DM
480V 511DM
48OV 814DM

181-B
191-3
131-B
191-3
181-8
131-n
131-3
191-9
131-3
181-B
131-3
131-3
131-3
131-3

191-9
151-3
191-3
191-3
191-3
131-3

COuP EQUIPIDNO
NO.

is
2B 1-NTR-30-102
33 I-HTI-62-101
3C l-NTR-70-36-0
3D 0-NTR-32-26
43
7A 0-NTR-31-319-B
7C l-NTR-30-92/1-8
70 1-I4TR-30-75-B
I3 1-MCC-213-31/B

1-MCC-215-31-B
9A I-NCC-214-B2-3
93 1-IICC-232-B-0
IOA
lOAAO-CHGR-236-l -D
IOAB1-INV-235-1-D
IOAC2- INV-235-2D
lOADI1-DVr- 237-A
103 1-KCC-214-B1-9
IOD 1-MTR-30-92/2-8

uIp Sr FLI LIA

2000.0
100.0 1.15
200.0 1.15
350.0 1.15
125.0 1.15

2000.0
50.0 1.15
75.0 1.15
60.0 1.00

500.0
300.0

50.

500.0

25.6
0.0
0.0
0.0

500.0
75.0 1.15

2405.0
120.0
221.0
369.0
162.0

2405.0
62.5
97.0
73.6

600.0
360.0
350.0
600.0
240.0

53.0
42.0
42.0

104.2
600.0

97.0

83K- LUNG
SOR TIME1

31L.

Sim
624 200

1579 400
2064 600

770 300
Sim

360 100
413 150
571 100

600
600
400
600
400
N/A
N/A
N/A
N/A
600

413 IS0

I LONG INSTB11ORT SHORT
(PU; TIM& set.TIME TIM&

sec set. sac

0.90 160.0
0.60 320.0
0.95 570.0
0.76 221.0

0.90 90.0
0,9$ 142.5
0195 95.0
1.10 660.0
0.75 450.0
0.90 360.0
1.10 660.0
0.65 340.0

1.10 660.0
0.95 142.5

DCN CURVE CALC
M0. CHI

M-104 48-A
M- 10522-A
M-0666 3-A
P-03065-8

M-10448-A 6
M-10448-A 5
2110014 3

6 J.18 M-12212-A 111-3
4 0.16 M-12212-A 111-2
6 0.16 N-12212-A 111-9
6 0.16 M-12212-A 111-3
I 0.16 M-12212-A 111-1

6 0.16 M-12212-A 111-3
N-10448-A 5

.VS(;\.VSGSiET * AJIPACITY OF ALTERNAtTE FEEDERS IS LIMITED DUE TO CABLE OR BOARD LOADING

REV

N 10

N N0

N 10

Y I
Y 110
Y RI0

1 RI0
1 11

OATS 08-Sep-90



180V SHDN1 BD 182-B WBN-EEB-NS-TIOS-0008 ReV 10

EN G-TITLE

4 480V SHUTDOWN BOARD 182-B
4 Fdr From Xfmr 182-B
2A CONT RN A/C B-B CPRSR
6 Unit 1 Reac Bldg Crane
2A 480V Shdn BJ 3m Chler B-B
6 Emerg Fdr 480JV Aux Bldg Coon Bd
4 Fdr From Xfmr lB-B
4 StaLion Fire Pop 18-B
2A Aux Bldg Gen Exhaust fan II8
2A CRD Nech Cdr Pan ID-B Htr 1
2A Re~ac Lwr Compt CIr Fan lD-B
6 ALT? FDR 250V SPARE BTR? CIIGR
4 FDR REAC NOV 8D IB2-BALTIBI-B
4 FDk DSL AUX BD 182-B ALT IBI-B
6 Spent Fuel Pit Pop B-B
4 Alt Fdr C&A Bldg Vent Bd IB1-B
2A Cntmt Air Rtn Fan 1B-B
2A 480V Shutdown Bd Rm ANU C--B
4 NOR FOR CHANNEL [11
4 NOR FOR 125V VTL BYRY CHGR 2
4 NOR FOR 120VAC VITAL INV 1-11
4 NOR FDR 12OVAC VITAL INV 2-11
4 NOR INST PWR 01S? PANEL III
4 Fdr C&A Bldg Vent ad 182-B
2A CR0 Nech Cir Fan ID-B Ntr 2
4 Altn Fdr Reactor Vent Bd 18-B

BOARD

480V SHDN
480V 811DN
480V 8110K
480V 511DN
480V SHON
480V 811DM
480V 811DM
480V SHDN
480V 811DM
480V 811DM
480V 811DM
490V 811DM
480V 81101
480V 811DM
480V 811DM
480V 811DM
480V SHDN
480V 811DM

480V 811DM
480V 811DM
480V 811DM
480V 811DM
480V 811DM
480V 811DM
400V 811DM

182-B
182-B
182-B
1112-11
182-B
1B2-B
1112-B1
182-B
182-8
1112-B1
182-B
182-B
182-B
132-B
182-B
182-B
1112-B
182-B

1812-B1
1812-81
182-B
1112-B1
182-B
182-B
1112-11

COKP ROUIPIDHNO
NO.

18 I-OXV-212-812-D1
20 0-NT3-3i-96/2-8
30 I-CRN-271-RI
IC 0-14TR-31-49/2-B
30 0-80-206-A
48 1-OXF-212-8-B
4D 1-1171-26-4-8
7A 1-MTR-30-162
7B 1-HTR-30-80/1-0
70 l-1173-30-76-8
$A 0-CHO1R-239-S
86 1-11CC-213-82-B

I-MCC-2 15-812-B1
9A 0-1113-76-S-B
9D 1-11CC-214-111-11
SC 1-1111-30-39-B
90 O-11?3-31-55-B
10A
1OAAO-CJICR -236-2-3
10AD 11-1MV- 235-2-3
10AC2-INV-235-29
IOADI-DWF-2 37-B
108 1-NCC-214-B2-8
IOC 1-1171-30-80/2-8
10D 1-MCC-232-B-B

DATE 06-Sep-SO

HP Sp FLI

2000.0 2405.0
250.0 1.15 275.0
152.2 228.5
240.0 247.0

0.0 0.0
2000.0 2405.0
200.0 230.0
125.0 1.00 147.0
75.0 1.15 97.0
60.0 1.00 73.6
62.9 150.0

500.0 600.0
300.0 360.0
100.0 1.15 115.0
1 600.0

100.0 1.00 115.0
75.0 1.15 92.0

200.0 240.0
25.6 53.0
0.0 42.0
0.0 42.0
0.0 104.2

500.0 600.0
75.0 1.15 97.0
f 210.0

LRA 8311- 104G I LONG
80R TI19 (PU) T1IME

set. sec

51M1
1625 600

300
1209 400

300
Sim

1400 600
654 100
413 150
571 100

300
600
600

647 200
600

626 200
592 150

400
N/A
K/A
N/A
N/A
600

413 150
300

0.10 420.0
1.00 300.0
0.14 352.0
1.00 300.0

1.45 750.0
0.65 195.0
0.45 142.5
0.15 95.0
0.10 210.0
1.10 660.0
0.15 450.0
0.30 160.0
1.00 600.0
0.15 150.0
0. ý0 135.0
0.65 340.0

1.10 660.0
0.95 142.5
0..10 210.0

INSTSIIORT
set .7111

set.

SHIORT
7111E

sec

DCH CURVE CALC
NO. CH

11-10448-A
11-12212-A
11-10446-A

6 0.16 11-12212-A

11-12212-A 14
11-10446-A 12
11-10446-A 5
2110014 3
11-12212-A

6 0.18 11-12212-A 111-1
4 0.16 11-12212-A 111-2

11-12212-A 15
6 0.16 M-12212-A 111-7

11-10446-A 4
11-10446-A 9

6 0.16 11-12212-A li

6 0.16 11-12212-A 111-4
11-10446-A 5

3 .3. 11-12212-A 111-8

'/SG\LVSGSET 11 AlIPACITY OF A.LTERNATE FEEDERS IS LIMITED DUE TO CABLE OR BOARD LOADING

ý30
RI0
30
RIO0

30
30
30

30
RI0
R10
30
R10

mo
RIO

RIO
30
1110



480V 511DM 3D 2A1-A VBN-EED-NS-TIOS-0008 ReV 11 AE1-pr3 aej

IF ni. LRA BEN- LONG0
Solt TINS

sat.

I LONG INSTINOB? SNORT
(PU) TIME set.TI113 TINS

sac got. sac

00 CURVE
NO. 111

4 480V SHUTDOVN BOARD 2A1-A
4 Fdr.From XFMR 2A1-A
2A Aux Bldq Genm Sply Fan 2A
1 COMPOENT COOL SYS PUMP1 2A-A
4 Alt Fdr from Xfar 2A-A
7 CRD Mech Cl: Fan 2A-A Ntr 1
7 Reac Lvr Compt Cl: Fan 2A-A
7 CRD hach Cl: Fan 2)-A Ntr 2
6 ALT FDR 250V MYt CMOS 30 2
4 FDR REAC NOV 3D 2A1-A, 1301)
4 Dsl Aux 3d 2A1(vor)I2A2(Alt)-A
4 Pdr Reac Vent Rd 2A-A
2A E10C Id Ru AMU U-A
4 ALT IDR CHANNEL, IV
4 ALT FDA 125V VTL 313! CHOR IV
4 ALT FDR 120VAC VITAL INV I-IV
4 ALT FDR 120VAC VITAL INV 2-lY
4 ALT FDR INST PVR DIST PAME 23
4 Nor Idr C&A Bldg Vent Ed 2)1-A
7 Cntst Air Rtn Fan 2)-A
4 Alt Idr C&A Bldg Vent 3d WA-A
4 BUS TIE FDR DIR

480V 311DN BD 2A1-A
480V 31101 3D 2)1-A
480V 3110130 2)1-A
460V INN0 30 2A1-A
480V 81101 NO 2A1-A
480V SUN0 30 2)1-A
480V 31101 30 2)1-A
480V 3SUD 30 211-A
4S0V ENDS1ED 2)1-A
480V 3110130 2)1-A
480V 31101 NO 2A1-A
480V 311DM SO 2A1-A
480V 311D BD 2A1-A
410V 811DM SO 2)1-A
480V 311013O 2)1-A
4$OV OWND 30 2A1-A
480V 811DM B0 211-A
480V 311DM AD 2A1-A
480V 811DM 30 211-A
480V 31101BD 2A1-A
480V OWN0130 2&1-A

I3 2-OXF-212-Al-A
2C 2-1113-30-104
33 2-111-70-59-A
45 2-OXF-212-A-A
73 2-HU1-30-33/1-A
XC 2-111-30-74-A
7D 2-111-30-03/2-A
$A 0-CMGR-239-2
i3 2-NMCC-213-A1-A

2-N1CC-215-AI-A
93 2-=c-232-A-A
9C 0-KTU-31-300-A
IOA
IOAAO-CUM-236-4 -G
1OADI-IUV-235-"-
10Ac2-IMv-235-4-G
10102-D17-237-5
103 2-11c-214-AI-A
IOC 2-111-30-31-A
100 2-NcC-214-A2/A
120 BUS T1E

2000.0
100.0 1.15
350.0 1.15

2000.0
75.0 1.15
40.0 1.15
75.0 1.15
83.8

500.0
300.0
500.*0
50.0 1.15

200.0
25.6

0.0
0.0
0.0

500.0
100.0 1.00

9
1333.0

2405.0 5six
120.0 630 209
383.0 2034 601

2405.0 513
97.0 413 1IN
47.0 310 1ot
97.0 413 153

150.0 304
600.0 600
360.0 600
600.0 600

56.5 395 150
240.0 400
53.0 N/A
42.0 N/A
42.0 N11%
104.2 U/A,
600.0 6D6
115.0 200
350.0 600

1600.0 513

0.90 130.0
0.95 570.0

0.35
0.*70
0.95
0.*70
1.*10
0.75
1.10
0.*55
0.65

142.5
70.*0

142.5
210.*0
660.0
450.*0
660.0

32.5
340.0

4 7
438

11-10446-AL 10O
11-01663-A 2 N0

U2 N0
U2 30
U2 s0
11-12212-A 310

0.13 11-12212-A 111-3 R10
0.13 11-12212-A 111-2 910
0.13 11-12212-A 111-3 R10

11-10441-A 63
0.11 11-12212-A 111-1 &1$

111-1 R1o
111-1 113
111-1 A16
111-I 31l

0.16 11-12212-A 111-3 310
V2 to0

0.13 11-12212-A 111-7 R10

Prepc vert?-w cwote2ia-

6VSG\LVSGSBT ' AI4PACITY OF ALTERNATE FEEDERS 1S LIKITED DUE TO CABLE OR BOARD LOADING

ZNGTIThI BOARD COM,
NO.

BOUIPID-10P

page 19DATE 11-Apr-92

1.10 660.0
0.75 150.0
0.60 360.0



480? 811DM BD 21.-A vRIE-EU-Ns-T108-0008 Rev 10 8l1-p-9 ae .,

37 nil LEA stN- 1.010
SOR TIHU

set.

I 1.6 INITSHMOT SHORT
(PU) ?I118 set.TINE TIlE

sac set. see

Do CUa Vi
N0. IRV

4 480? IHUTDOOV BOARD 21.-A
4 Nor Fdr Prom liar 2A-A
2A Bloc 3d In A/C A-A Cprsr
2A 480V Shdn 3d Rs Chit A-A
4 Alt Pdr Pro& XE ar 2A-A
4 Station Fire Pup 2A-A
7 CID HICH CLI PAN C-A WMI 1
2A Aux Bldg Gen Exzhaust Fan 2A.
2A Fuel Handling Zxhaust Iran A
7 RIAC LVI COMPT CIA PAY 2C-A
7 CID Mech cl: ran 2C-A Ntr 2
4 7DR MAC Nov B0 2A2-A, (3011
4 7DB DSL AUX1 3D 21.2-A, (NOB)
2A 480V IHUTDOYN 3D IN AHU 3-A
4 NOB 7DB CHANNEL III
4 NOR 7DB VT!. BTRY C101 III
4 NOB FDR 120VAC VITAL INV 1-111
4 NOB 7DR 120VAC VITAL INV 2-111
4 NOR 7DB INST PVB DIST PANE9L 2A
4 Alt Pdr CAL Bldg Vent 3d 21.1-A
4 Nor Pd: C&A Bldg Vent 3d WA-A
6 Spent Fuel Pit Pop A-A
4 Alt Pd: Reactor Vent 3d 2A-A
4 BUS TIE FDRBKI

480?
480?
480V
410V
480?
480?
480?
400?
480?
480?
410?
480?
480?
480?
480?
480?
480?
480?
4 80V
480?
480?
480?
480V

21.2-A
21-A
21.-A
21-A
2&.2-A
21.-A
212-A
212-A
21.-A
21.-A
21.2-A
21.-A
21.-A
21-A
21.-1
21.-A
21.2-1.
21.2-A
21.-A
212-A
21.-A
21.-A
21.-A

13 2-011-212-1.2-A
2C 0313-31-128/2-A
3C 0-313-31-36/2-A
43 2-011-212-A-A
4D 2-1113-26-9-A
71. 2-N13-30-10/1-A
73 2-M1-30-274
7C 0-M1-30-136
7D 2-M1-30-77-1.
U1 2-N13-30-18/2-A
83 2-NCC-213-A2-A

2-C=-2 15-1.2-A
ID 0-1113-31-44-A
91.
91.1 0-CUOB-236-3-F
91.3 1-INV-235-3-F
9AC 2-INV-235-37
91.0 2-DXF-?237-A
93 2-MCC-214-A1-A
9C 2-KCC-214-A2-A
9D 0-NT-78-12-A
101. 2-NCC-232-A-A
12D BUS TIR

2000.0 2405.0
250.0 1.15 275.0
240.0 247.0

2000.0 2405.0
200.0 230.0
75.0 97.0
125.0 1.00 147.0
100.0 1.15 129.0
40.0 1.15 54.0
75.0 1.15 97.0

500.0 600.0
300.0 360.0
75.0 1.15 92.0
200.0 240.0
25.6 53.0
0.0 42.0
0.0 42.0
0.0 104.2
2 600.0

500.0 600.0
100.0 113.0
a 210.0

1333.0 1600.0

5ill
1625 600
1209 410

SIN
1400 680

413 ISO
066 300
624 2M
307 110
413 150

600
600

592 ISO
400
N/h
N/A
NIA
IdA
600
600

647 2CC
3800
SIN

0.70 420.0
0.88 352.0

1 * 25
0.95
0:65
0.* 0
0.* S
0.95
1.* 0
0.*75
0.*90
0.85

4 7
4 7

750.0
142.5
19S.0
150.0

60.0
142.5
660.0
450.0
135.0
340.0

1.00 600.0
1.10 660.0
0.80 160.0
0.70 210.0

6

6

7

N-10448-1. 7 10
11-10448-A 11

11-12212-A 14 10
U2 10
N-10441-1. 112
N-10448-A 110O
U2 N0
U2 10

8.18 3-12212-1. 111-3 R10
0.18 N-12212-A 111-2 R10

11-10441-1. 9 s0
0.18 11-12212-A 111-1 R1g

111-1 B1g
111-1 11o
11l-1 R1o
111-1 Rif

0.13 N1-12212-1. 111-7 R10
0.18 3-12212-1. 111-3 RI0

N1-12212-A 1530o
0.18 N-12212-1. 111-1 RI0

LVSG\LVSGSET * AMPACITY OF ALTERNATE FEEDERS IS LIMITED DUE TO CABLE OR BOARD LOADING

too-Tin:E BOARD
N0.
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130V SHDN SO 281-B WBN-898-MS-T108-0000 Rev 10 O~ 6Sp9

ENG TITLE

4 480V SHUTDOWN BOARD 281-B
4 Fdr From Xfmr 2B1-3
2A Aux Bldg Gen Sply fan 28
7 Reclprociting Charging Pap
1 COMPONENT COOL SYS PUMP 231-B1
4 FOR FROM XFNR 23-B
2A Elcc Bd Rm AHU 0-9
6 Spent Fuel Pit Pup C-S ALT FOR
7 CR0 Mach Cdr Pan 23-3 Mtr 1
7 Reac Lwr Compt ClI Fan 29-3
4 FOR REAC NOV BD 261-3d (NOR)
4 FOR DSL AUX BD 291-B,4N0R1
4 Alt Fdr C&A Bldg Vent 3d 2B2-8
4 NOR Fdr Reac Vent 3d 291-11
4 ALT FOR CHANNEL III
4 ALT FOR 125V VIT BTRY CHGR III
4 ALT FOR 120VAC VITAL INV 1-I11
4 ALT FOR 120VAC VITAL INV 2-111
4 ALT FOR INST PWR DIST PANEL 2A
4 Nor Fdr C&A Bldg Vent Bd 291-9
I CR0 MECH CIR FAN 211-8 NYR 2

BOARD

480V SHDN
480V SIION
480V SHON
480V SHDN
480V SHON
480V SRON
480V SRON
480V SHON
480V SHON
480V SHOW
400V 514DN
480V SHOWM
480V SHDN
480V 514DM
480V 5140W
480V SHOW
480V SHOW
480V SHDN
480V SHON
480V 511DM
400V 514DM

2111-11
2111-3
2111-11
2311-11
231-B
281-3
281-fl
231-B
2B1-3
2311-31
231-3
2311-11
231-fl
2311-11
2 31-9
231-3
2B1-3
291-B
231-3
291-3
231-3

COMP EQUIPID_.NO
NO.

13 2-OXV-212-B1-D
23 2-MTR-30-105
33 2-MTR-62-101
3C 2-KT3-70-33-3
49 2-OXF-212-B-B
7A 0-NTR-31-31D-8
78 0-MTR-78-35-B
7C 2-NIR-30-92/1-3
7D 2-MTR-30-75-3
6B 2-MCC-213-31-D

2-NCC-2 15-B1-B
9A 2-MCC-214-B2-3
9B 2-NCC-232-3-9
10A
IOAAO-CNGR-2 36-3-F
10A31-INV-235-3-Y
IOAC2-INV-235-3-Y
IOADZ-DXF-2 37-A
103 2-NCC-214-Bl-0
100 Z-MTR-30-92/2

HP SF rI' LEA SEN- LONG
SOR TINE

set.

2000.0
100.0
200.0
350.0

2000.0
50.0

100.0
75.0
40.0

500.0
300.0

a

500.0
200.0

25.6
0.0
0.0
0.0

500.0
75.0

1.15
1.15
1.15

1.15
1.15
1.15
1.15

2405.0
120.0
221.0
369.0

2405.0
62.5

115.0
97.0
54.0

600.0
360.0
350.0
600.0
240.0

53.0
42.0
42.0

104.2
600.0

97.0

626
1576
2064

360
647
413
307

I LONG INSTSHORT SHROTl DUN CURVI
(PU) TINE set.TINE TINE No.

sac set. sec

0.10 160.0
0.10 320.0
0.$5 570.0

o.$0
0. bO
0.15
0.10
1. :0
0.75
0. to
1.10
0.15

90.0
160.0
142.5

60.0
660.0
450.0
360.0
660.0
340.0

1.10 660.0
0.95 142.S

N-10446-A
U2
-086663-A

N-bEGS$-A 6
N-12212-A 15
U2
U2

6 ...18 M-12212-A 111-3
4 6.16 H-12212-A 111-2
6 0.16 N-12212-A 111-7
6 0.16 N-12212-A 111-3
6 0.16 M-12212-A 111-1

6 0.18 N--12212-A 111-3
U2

CALC
CHI

N 30
If g0
N 300

N 30
N g0
31 30
31 Ro
Y Rio
I 310
Y RI0
1 310
Y RIO

Y RIO
N R0

ýSG\LVSGSET * AMPACITY OF AL.TERNATE FEEDERS IS LIMITED DUE TO CABLE OR BOARD LOADING

DAT9 01-Sep-90



400V SHDN BD 202-B WBN-EEB-MS-T108-0008 Rev 10

ENO-TITLE

480V SHUTDOWN BOARD 282-B
Fdr From Xfmr 292-B
Elec Bd 8. A/C B-S Cprsr
COMPONENT COOL SYS PUMP C-S
UNIT 2 REAC BLDG CRANE
Emer Fdr 48UV Aux Bldg Co. Bd
Fdr From Xfmr 2B-8
Station Fire Piup 23B.-
Aux Bldgj Gen Exhaust Fan 28
CRD Mech Clr Fan 2D-B Ntr 1
Fuel Handling Exhaust Fat, 8
Reac Lwr Compt Cdr Fan 20-B
FDR REAC NOV BD 2B2-B, (NOR)
Dsi Aux 3d 2B2(Nor)&2B1(Alt)-B
Alt Fdt Reactor Vent 3d 29-a
Alt Fdr C&A Bldg Vent Rd 231-B
Cntmt Air Rtn Pan 23-B
480V Shutdown 3d Rm AHU 0.-3
NOR FDR CHANNEL IV
NOR FDR 125V VTL BTRY CHOR IV
NOR FDR 120VAC VITAL INV I-IV
NOR FOR 120VAC VITAL INV 2-IV
NOR FDA INST PWR DIST PANEL 23
Nor Fdr C&A Bldg Vent 3d 232-B
CRD Nech dir Fan 2D-B Ntr 2

BOARD

480V SHDN
480V S11DN
480V SHDN
480V SHDN
480V SHDN
480V SIIDN
480V SHDN
480V SHOW
480V SHDN
480V SHDN
480V SHDN
480V SHDN
480V SHDN
480V SHDN
480V SHDN
480V 811DM
480V SHDN
480V SHDH
480V SHOW
480V 811DM
480V 511DN
480V SHDN
480V SHOW
480V SHOW
480V SHDN

202-B
282-B
232-B
2112-11
282-B
232-3
2B2-3
2112-3
282-8
2112-Bl
282-8
2112-11
2B2-8
222-11
2B2-8
232-3
2312-a
292-a
292-3
232-fl
232-a
232-3
232-a
232-a
292-a

COKP SQUIPID...O
NO.

III 1 OXF-212-02-1
23 ONTR-31-129/2-8
2D 0-HTH-70-51-S
33 2-CRN-271-Rl
3D 0-3D-206-A
43 1-OXV-212-8-B
4D 2-MTR-26-11-D
7A 2-HTR-30-278
73 2-MTR-30-I0/1-B
XC O-NTR-30-139
70 2-NTE-30-78-a
68 2-MCC-213-82-e

2-1NCC- 215-912 -1
9A 2-MCC-232-B-8
9B 2-MCC-214-D1-8
9C 2-HTR-30-39-a
9D 0-NTR-31-61-D
10A
IOAAO-CHOR-2 36-4-0
10ABI -INV-235-4-0
I0AC2-INV-235-4-0
10OADl -DXF-237-B
10B 2-NCC-214-02-D
IOC 2-NTR-30-80/2-8

DATE 06-Sep-90

HP B? FLI

2000.0
250.0 1.15
350.0 1.15
152.2

0.0
2000.0

200.0
125.0 1.00

75.0 1.15
100.0 1.15

40.0
500.0
300.0

100.0 1.00
75.0 1.15

200.0
25.6
0.0
0.0
0.0

500.0
75.0 1.15

2405.0
275.0
369.0
22.86

0.0
2405.0

230.0
147.0

83.0
120.0

54.0
600.0
360.0
210.0
600.0
115.0
92.0

240.0
53.0
42.0
42.0

104.2
600.0

97.0

LEA SUN- LONG
SOR TIRE

set.

SiN
1825 600
2084 600

300
300
Sim

1400 600
M5 300
307 100
624 200
307 100

600
600
300
600

1002 200
592 150

400
N/A
N/A
N/A
N/A
600

626 150

I LONG INBTSHORT
(PU) TIME set .TIKE

sac set.

0.?0 420.0
0.95 570.0
1.00 570.0
1.00 300.0

1.ZS 750.0
0.65 195.0
0.66 60.0
0.13 180.0
0.00 60.0
1.10 660.0
0.75 450.0
0.16 210.0
1.00 600.6
0.75 150.0
0.90 135.0
0.65 340.0

1.10 660.0
0.15 142.5

SHORT DCH CURVE
TIME 00.
sec

H-104 48-A
N-08663-A
U2

6 0.16 M-12212-A

M-122 12-A
N-10G468-A
U2
N- 10446-A
U2

6 0.18 H-12212-A
4 0.16 H-12212-A
6 0.16 M-12212-A
6 0.16 M-12212-A

11 U2
M- 104 46-A

8 0.16 N-12212-A

6 0-46 M-12212-A
U2

7
2

14

111-2
13112
111-7

9

XSC-\LVSGSET * AMPACITI OF ALTERNATE FEEDERS IS LIMIITED DUE TO CABLE OR BOARD LOADING

CALC
CH REV

Y RIO
N RO



480 D~ AU SPPL SDC-BM-6EES-MS-TI06-000B Rev 10 DATE 06-Sep-90

ENO.T ITL8

4 480V DSL AUX SUPPLY SD C-S
4 DSL SUPPLY BREAKER
4 BUS TIE BREAKER
4 NORMAL SUPPLY BREAKER

BOARD

480V BOARD C-S
460V BOARD C-S
480V BOARD C-S
480V BOARD C-3

COMP EQUIP!D-NO
NO.

uIp B? FLI LRA 89V- LONG
SOR TIM&

art.

0-BD-2 15-C-S
52-DSB
52-TB
52-NSB

225 1.10
225 0.%0
225 1.10

I LONG INSTSHOB? SHORT
(PU) TIME set.TIN9 TIME

sac set. 3ec

247.5
180.0
247.5

8 6
3 4
6 6

0.32
a. 17
0.*32

DCH CURVE CALC
No. CH

M-12212-A 111-6 T
N-12212-A 111-6 Y
M-12212-A 111-6 T

,VSG\LVS3GSET A AMPACITY OF ALTERNATE FEEDERS IS LIMITED DUE TO CABLE OR BOARD LOADING

480V DSL AUX SUPPLY BD C-S



GROUP 4 C A A VENT BOARD li-A WBX-ESB-TIOS-0008 Rev 10 DT 4Sp~

GP ENG-.TITLK NO
NO.

BOARD COKPT ST 80U1PID_.NO
No SIZE

LOAD FLI LRA SF OVLDSTROK
BIZ9TIKR

2A Cant Bldg gmerg Ait CU Fan A-A 203
2A 5th Vit Batt Rm Intk Fan li-A 203
2A PUN Rh IL 692 CLI FAN IA-A 203
4 Pui Makeup Vtr Pon 1A 203
6 Safety Inject Sys Ht Tt Has A 203
6 IDN, BapIg, A fire Prot (I. Ph) 203
2A Cnts Spray Pup lA-A Ru Clr ran 203
6 Cond Vac Pap Air Bxh Mon 203
6 VLV AND STR RNSUMP APHP IA 203
2A Btry Ra 51 692 Kxh ran A-A 203
2A STH ViTm BATT.RN.EX. FAN 191-A 203
2ý Emeig Gas Trtmt Sys Van A-A 203
1 ERCW Str WAA backwash Vlv 203

2A SFP Pap A-A&1fl Bat P. SpClrFan 203
6 AUX DIST PHIL FOR XFMR 203

2A CCS & AFV FlIPS SP CLR FAN A-A, 203
6 Serv Bldg Vt Mon 203

2A Shutdown Bd Rm A Press Fan A-A 203
1 ERCW STRAINER lA-A 203
1 Traveling Scin lA-A 203

2A EO Trtat Sye A-A Humidity Htts 203
1 ERCW Btr lA-A flush Vlv 203
6 Cntmt Bldg Lwr Compt Air Mon 203
2A 125V Vt1 Bat Ru I ExhFan 1Al-A 203
4 High Press fire Pap Str A-A 203

2A Safety mIn Pap IA-A Ru Cdr Fan 203
2A Pen Ra 31 737 Cdr Fan lA-A 203
2A 480V Hfat Ru IA Exh Fan 1A2-A 203
2A 480V Xfuz Ra 1A Exh Fan 1A3-A 203
2A Cont Ru A/C Sye Oil Pop 203
2A LIII Pap LA-A Ra Cdr Fan 203
2A Cant Ru A/C Circ Pap A-A 203
2A 480V Bd Ru 1A Pr Sup Fan IAI-A 203
2A 480V XLmr Ru IA Exh Van IAI-A 203
6 Perm Hydrogen Mitigationt Sys 203
6 Cant Ro, Intake Mon 203
2A Cntlg Chrg Pap LA-A Ru dIr Fan 203
2A PEN RH EL 713 CLR FAN IA-A 203
2A Pipe Chase CIr Fan lA-A 203
6 Aux Bldg Vent Mon 203
2A 480V BD RN lB PR SUP FAN 191-A 203
2A 480V Bd Ru IA A/C Ahu IA-A 203
2A Cant Ru Aihu A-A 203
2A 125V Vtl Bat Ru 11 BxFan 1Bl-A 203
2A Cant Bldg Kaerg Press Fan A-A 203
2A 480V Bd Ru 1A A/C Cond lA-A 203
2A Cant Bldg Press Fan A-A 203
6 Gasseous Efl Radn Mna 203

IlA-A
li-A
LA1-A
lAid-A
LA1-A

AId-A
IA1-A
1AL-A
Ihl-A
lAl -A
1AI-A
lA1-A
IA-A
lA1-A
1A1-A
IAl -A
1.A1-A
IA1-A
IAI-A
lA1-A
LAI-A
1Al-A
IAI-A
1A1-A
1AL-A
lI - A
lI A-A
1hL-A
1IA-A
Ild-A
iAi-A
lid-A
1A-A
IlA -A
IA-A
lid -A
1 Al-A

kld-A
1A1-A
WA-A

1AI-A
lid-A
IlA-A
lAI-A
IAl-A
1Al-A
1A-A
1AL-A

2A
211
2C
2D
2F1
2F2
3C
3VI
3F2
4 A
48
40
49
5A
5B
5E
SF1.
6A
68
6C
6D
69
6F1
79B
7C
0 A
88
8C
8D
SF1
9A
9 B
9C
9D
99
9F1.
10A
108
boc

lOFl
I IA
11 C
110
1 2A
I12B
1 2C
120

1231

I0-NTR-31-6-A
I 0-MTt-31-493A-A
I 1-NTB-30-186-A
3 1-11TR-81-3

ODXF-234-A1/SIS
I-DXF-242-1

I I -M~it-30-177-A
1-R3-90-119
I -NTRt-40-3A

I 0-NTR-31-21-A
I 0-NTR-31-4938-A
2 0-MTR-65-23-A
I I-FCV-67-9A-A
1 0-1471-30-192-A

2 I-MTR-30-190-A
0-RE-90-132

I 0-NTR-31-64-A
I L-NIR-67-9A-A
I1l-MTR-67-434-A
2 0-HTR-65-17-A
I L-FCV-67-98-A

1-13-90-106-A
I I-MTR-31-207-A
I 0-MT73-26-7-A
I I-NTR-30-180-A
I 1-1173-30-194-A
I I-14T3-30-2440-A
I 1-MTR-30-244H-A

O-NTR-31-80/3-A
I 1-1471-30-175-A
2 Q-NTI-31-80/1-A
I 1-MTR-31-462-A
I l-IITR-30-244F-A
2 1-017-265-1-A

0-RE-90-205-A
I 1-NTR-30-183-A
I 1-MTR-30-196-A
I I-MTR-30-201-A

0-RE-SO-l0b
I 1-NTS-31-478-A
1 1-HTR-31-461-A
4 0-NTR-31-12-A
1 1-MTR-31-285-A
I 0-MTR-31-6-A
2 1-NIR-31-290-A
I 0-MTR-31-1-A

I-PNL-90-L398

10.00
1.*50
3.*00

30.00
9.*00

37.50
7.*50
0.75
1.50
1.00
1.50

20.00
0.*33
7.50
1.50

20.00
3.00
3.00
3.00
5.00

20.00
0.33
3.00
0.*50
0.75
5.00
3L0n
3.00
3.00
3.11
5.00

15.00
3.00
3.00

35.75
0.75
5.00
3.*00
3.00
3.00
3.00

10.00
60.*00
0.50
1.00

15.00
2.00
5.00

12.20
2.50
4.00

36.10
10.53
71.20
9.00
1.40
2.65
2.20
2.50

25.00
0.75
9.00
3.13

24.50
4.60
4.60
6.00
6.80

24.06
0.75
4.60
1.10
2.05
6.10
4.00
4.70
4.70
3.90
6.10

20.00
4.60
4.70

43.00
1.40
6.10
4.00
4.00
4.60
4.60

12.00
72.00
1.LIU
1.70

21.00
3.65
7.25

110.0 143 913-LOSO
15.0 1.00 128 373-.AOIO
25.0 1.00 T32 B373.AOI

236.6 1.15 T52 E13-'I050
173-5020
FXD6 33125

62.0 1.00 T40 373-A0251
12.5 313-3020
20.0 373-5020
19.5 T27 373-AlOo
14.5 1.00 T28 373 A005

132.0 1.00 150 373 L050
5.7 114 20 E73-K003

62.0 1.00 140 K73-AO2Sz
373-5020

139.9 1.00 T50 W7-1,050
32.0 373-3020
26.0 1.00 134 173-AO1O
30.1 1.00 T36 Z73-AOIO
41.1 1.15 138 Rr3-A025Z

T50 373-3030
5.7 114 20 EF3-A003

32.0 373-3020
5.1 T20 Kr3-A003
8.5 1.00 T26 2F3-A0flS

45.0 1.00 137 &F3-AVJJSZ
25.3 1.00 T32 373-ADIQ
26.6 134 R373-AGI
26.6 T34 ZF3-ADLO
31.0 W-13-320
45.0 1.00 137 3F3-AO25Z

113.4 1.15 149 W7-LOSO
26.0 1.00 134 373-AlO1
26.8 T34 E73-AOIO

T56 373-3070
12.5 3F3-11020
45.0 1.00 T37 RF3-AO25Z
26.0 1.00 T32 Efl-AOIO
25.2 1.00 132 z73-ACIO
32.0 173-31020
23.0 1.-00 T34 sr3-A010
76.9 1.15 T44 &73-AO25Z

413.0 1.15 159 KF3-A100
5.1 T20 373-A003

15.0 1.00 125 2F3-AOOS
111.0 1.15 149 37r3-LO5O
27.0 1.00 T31 273-AOIO
46.0 E73-11020

210
36

475

1200
125

45
29

260
12

125

260

56
5$

105

12

10
16

105
55
5$
55

105
260
5.

105
56

-so

56
170
930
10
29

260
58

14-10443-A T 110
M-30441-A N
14-10443-A N
11-12212-A N

N
M- Y RIO
M-1044S-A N

14-10448-A N
N-10448-A N

N
14-08663-A V
14-10445-A N

N

14-08663-A N

14-10446-A N
14-12212-A N
14-10448-A N
14-10441-A N

14-10448-A N
14-L0448-A N
14-10443-A

N

14- 0448-A N
-14-0446-A N

14-10445-A N

N
14-10443-A N

14-10446-AN

14-10446-A. Y R100

14-10446-A N G

H B
BKR S3T
INST POSIT

CALC
CH REV

DATE 14-Sep-90



;iOiup 4 C A A VENT BOARDW1A-A WBN-ENS-TIOS-0008 Rev 10 DT 4Spi

GP' ENO T1TLN NODS
of 8 NO.

Clitaut Pugge At[ Radii Exit moil
Aux Chgzig Pap IA
Aux Chqrtq Bstr Pmp
Cntat Annulus VJc Fdta IA
ERCV Scrn W~jt& Pap IA-A

BOARD

CIA VENT BD
CIA VENT 3D
CIA VENT 3D
C&A VENT 3D
CIA VENT 3D
C&A VENT BD

CIJWT WCr EQUIPIDENO
No SIZEk

IAI-A
WA-A
WA-A
W~-A
1IA-A
WA-A

i -RE-90-130-A
I -MTR-84-16
U -NTR- 64-6
1I-NTR-65-17
I -NTR-67-431-A

TOTALS

LOAD FLI LRA Sir OVLDBTEOK
SIZETINg

0.75
1.00
1.00
5.00

40.00

1.40 12.5
1.80 12.5
1.60 11.3
7.25 46.0

49.S0 315.8
585.7? '2679.2

1.00 T25
1.15 T25

T38
1.00 T54

DXI BAR 8ET
INST POSIT

)F3 .9020
R373A005
M734005
R73-A025Z
B3 .1116.00

2 M-10448-A
2 M-08661-A

it Y HCLDS

CALC
C11 RRV

4

DAT9 14-gep-i(l



kliklue 4 C i A VENT BOARD 1A2-A WON-SEB-TIOS-O006 Rev 10 DATE 14-Sep--0

U~P Eiuo TiTLE ND
NO.

BOARD CUMPT :iT EOUIPID4OU LOAD
NO s I/.i

FL I LR4 NY7 OVLDSTROK DIR
81 ZETI NE

1A Hot Instz Shop BAtz Plop
2A 480V Bd Rim IA Unit RItr K1 *ri2
4 Aux Bldg 460V Repts

"A 480V BD RK 1A UNIT 11TH EL 772
2A 5TH VITAL BATT. RM. DUCT H¶TR.A
4 Aux Bldg 480V Repts
2A Worth Main St Vit lxii bdI
2A CON? ROD DR SUPT kN UNIT 11TH A
4 Aux Bldg 480V Rcpts

2k 480V 8d Rim IA Unit Ntza 91 712
2k 480V Bd Rm IA Duct IHtr
24 Toilet And Locker Rs Duct liti
2A 480V SD 3.Ra 1A Unit Htt 317571
2k SapIg Ra Hood Exh, Fan IA
2A Simoke Removal Fan
2A CON? ROD DR &OPT RN UNIT HTR Bs
2A CON? ROD DR EQPT RM UNIT HTR C
2A N. Main St VIt Backup Exh Fan
2k Cont Bldg E1 692 F'l Sply Htr
2A Xfmi Ru IA Unit 1ltr El 772
2A Aux Bldg Sp Htr 91 692
2A South Main St VIt Ra Unit iltr
2A N. Main St VIt Rim Unit Htr 1
2k 125V VT BAT Rh I U HTH
2A fuel HdI Axed Unit Htr A L1757
2A Aux Cont !natr Rim IA Utilt Htr
2A FUEL HOL AREA UNIT HTR B EL757
2A Fuel Hdl Area Unit Htr A U1757
2A Cont Rod Dr Eqipt Rim A/C IA
6 Cont Bldg St Gen

C&A VENT BD
CIA VENT BD
CIA VENT BD
CIA VENT BD
CIA VENT SO
CIA VENT RD
CIA VENT BD
CIA VENT RD
C&A VENT BD
CIA VENT 3D
CIA VENT 3D
CIA VENT 3D
CIA VENT 3D
CIA VENT 3D
CIA VZNT 3D
CIA VENT SD
CIA VENT 8D
CIA VENT 3D
CIA VENT BD
CIA VEN? BD
CIA VENT 3D
CIA VENT 3D
CIA VENT 3D
CIA VENT 3D
CIA VENT 3D
C&A VLNT 3D
CIA VENT 3D
CIA VENT 3D
C&A VENT BO
CIA VENT BD
CIA VENT BD

IA2-A
1A2-A
IA2-A
1A-A
IA2-A
1A2-A
WA-A

1k? -A
WA-A

11.2-A
1 A?-A
WA-A
WA-A

11.-A
11.-A
1*2-A
IA2-A
1k? -A
WA-A

1A2-A
1k?-A
IA2-A
1A2-A
IA2-A
1A2-A
12- A
IA2- A
WA-A

IA? -A
1A2-A
IA2-A

IU-HTR-31-3J9
I HTR-30-AIA
UOPO-214-1 To 4
I -HTR-30-BLA
O)-NTR- 31-493
U W0-214-7,6I
I-N~T-30-25
I IITR-30-AaID
0-PO-214-5,6
I -HTR-30-CIA
1-HTR-31-DIA
o -H?2-31-97
1 -HTR-30-IAI

I -MTR-30-283
IONTA-11-203/204

I-HTR-30-3CRD
I -HTR- 30-CURD

I -HTR-30-301
0 -H~T- 31-83
1-HTR-30-INIA
I -HT't-30-ABI
I -01TR-30-SKI
I -HTR-30-MMI
0-IITR-WO-M1
o -HTR- 30-AFH
I IITR-30-UIA
U-H4TR-30-SPH
U-JITR-30-CPH
I KMTS-30-CRD
I IIHTR-lI-CBS

TOTAL$

0.75
10.00
0.*00

10.00
32.00
0.00
3.00

10.00
0.00
7.*50

30.00
10.00
3.*00
1.00
7.*50

10.00
10.00
3.00

20.00
10.00
5.00

20.00
30.00
5.00

25.00
3.00

25.00
25.00
47.50
75.00

1.20
12.30
0.*00

12.30
36.50
0.00
4.60

12.30
0.00
9.03

36.09
12.03
3.70
1.70
9.70

12.30
12.30
4.60

24.06
12.30
6.10

24.06
36.10
6.10

30.10
3.70

30.10
30.10
76.40
90.22

553.99

12.5

32.0

15.0
63.5

32.0

378.5

533.5

T20 E13 -.4005
R313*9020
E3-38100
K313-020
313-3050:
303-23100

T34 313-1.010
3193-3020
313-3100
Z313-020

E3136 020
313-5020

T24 313-1.005
1.00 T41 Z13-AO2St

313-3020
I313-020

T34 I3431010
313-3030
W343-020
313-3020
313-3B030
9313-050
313-3020

313-3010
31-3040
K313-040
F106 30125
VID638125

29 4 14-10446-A

56 4 14-10448-A

4 14-10448-A
3 14-10448-A

58 f 14-10446-A

600 LO 14-10446-A
600 LO 14-

;1 i DIR 9ET
INST POSIT

CALC
C11 KEY

14

N

N
N

N

N
T IO
Y I



(INOUP 4 C I A VENdT BOARD IBl-B WIIN-E&B-TIOS-0008 Rev 10
DATE 14-Bep-'0

UP ENO-TITLE. NODN
NO.

BOARD COMPT wa'I W~UIPIDNO
No SIZE,.

LOAD FLI LEA SF OVLDSTROE DEE DEE SET
SIZE2TIME INST POSIT

2A Conlt 814 EM Ail Cin1up Va, U-0 205 CIA VENT ND
2A Pen Ru E1 71.1 ClI Van Ib-il 20r CIA VENT ED
4 Pxi Makeup Wtt Puip I8 205 CIA VENT BD
6 Saftey Inject SYS lit T1 Xfar B 205 CIA VENT E0
6 VLV & STRAIN RN SUMP B PUMP 18 205 CIA VENT ED
2A Shdn Nd Na Chit CW Cli i'up U-B 205 CIA VENT IID
2A Pipe Chase Cit Fin~ 1-H 205 CIA VENT BD
2A Cnt. Spray Pap 18-Ib Jmu cli dn 205 C&A VENT 8D
6 Ctitot Bldg Upper Cuwl. Alt Mon 205 CIA VENT ED

2A Battery Rm E1 694 Exh Vin, b8B 205 C&A VENT BD
2k Eucig Ga~s Trtut Sys F~n B-B 205 CIA VENT EDO
I ERCW Str 18-N Bdckwdsh V~v 205 CIA VENT EDO
6 CNTNT PURGE AIR EXH MON I205 CIA VENT ED
2k SFP PmpB-B&TB Est Pap SpCIxVan 205 CIA VENT EDO
6 AUX DIST PNL FOR XFNR 205 CIA VENT ED
2A CCS I AFW Pumps Sp Cir Fan B-Be 205 CIA VENT ED
2A SHUTDOWN EDO RN A PRESS FAN C-B 205 CIA VENT ED
1 ERCW STRAINER ID-B 205 CIA VENT EDO
I Traveling ScrnIi B-B 205 CIA VENT ED
2A EQ Trttt Sys B-fl Humidity Htrs 205 CIA VENT ED
I ERCW Str 111-8 Flush Vlv 205 CIA VENT ED

2k 5th Vtl Batt Rm lntk Pan 1A2-8 205 CIA VENT ED
2A 125V Vtl Bat Ru I Ex Fan 1A2-B 205 CIA VENT 3D
4 High Press Fire Pwp Stt b-b 205 ClIA VENT ED

2£ Safety mIn Pup 18-8, Rm CiL Fdfl 205 CIA VENT EDO
2A Pen Ru El 692 Cit Fdth iD-B 205 CIA VENT EDO
2A Shtdn Xfmz Rm 1D Exh Vana 182-8 205 CIA VENT EDO
2A Shtdn Xfiar Ru IS Exh Van 1B3 8 205 CIA VENT BD
2£ Cunt Ru A/C Cit Pup U-8 205 CIA VENT EDO
2k CoaL Rm A/C Sys Oil Pwp 205 CIA VENT ED
2A RHR Pup 18-N Ru Cit Fan 205 CIA VENT BD
2A 5th Vitl Batt Ria Exia Fin 182-B 205 CIA VENT ED
2A 480V Ed Rm IA Pr Sup Fdn 1A2-8 205 CIA VENT ED
.2£ Shtdn Xit Rua lb Exta Van 101-B 205 CIA VENT ED
2A Pen Ru El 737I Cli Faia iN-B 205 CIA VENT EDO
6 Unit Cant Ann Sys Miar 205 CIA VENT ND

2A Cntfq Chry Pmp ID-B Ru Cit Fan 205 CIA VENT ED
2h 460V ad Rm 1S Pr Sup Fan 1N2-B 205 CIA VENT 80
2A 125V VTL BAT RM 11 EXFAN 1B2-8 205 CIA VENT EDO
6 Coat Ru Intake Mon 205 CIA VENT ED

2A Cant Bldg Euarg Press Fan 8-B 205 CIA VENT EDO
2£ 400V Ed Ru IS A/C Ahu 18-B 205 CIA VENT EDO
2A 480V Ed Rm IS A/C Cond 1B-B 205 CIA VENT EDO
2A Cant Ru Ahu B--8 205 CIA VENT 8D
2£ Recip Chgrg Pup Ru Cir Fan 205 CIA VENT ED
6 Per. Hydrogen Mitigation Sys 205 CIA VENT ED

2A Coat Bldg Press Fan N-B 205 CIA VENT ED
6 GASELIUS EFL RADN MON 205 CIA VENT 80

181-B 2A
131-B 2(:
1111-B1 21)
1B3-8 2VI
181-0 I2F
191-11 JA
131-8 Jb
181-0 JC
1111-B WIv
mBi-B 4£
1111-8 4D
131-B 43
131-B 471
1311-B1 5A
131-8 5B
1111-8 53
1BI-8 6A
191-B 68
131-3 6C
131-3 6D)
131-3 6E
131-B 7A
131-B, 78
181-fl 7C
131-3 SIA
1811-81 oil
181-9 SC
1811-B1 SD
131-8 SE
18I1-B siF
131-8 9A
181-B 911
1B1-B 9C
IB1-D 9D
181-8 9ii
181-3 9F1
131-a 10£
181-B 108
191-B lOC
181 -B 1071
181-8 hIA
191-8 118
191-B liC
1111-11 11D
1B1-B 12A
181-B 12C
131-8 120
101-B 12EI

I 1111-61-7
uDX7-234 NI/818
I NTR-40-66A

- U 1T3-31 -49/1-il
I M1TR-30-402-3

I I 1TO-30-178-3
I kg-S0-ii2-8
u 11T3-31-29-3
Q ' 1T1-65-42-3

I I-FCV-67-1OA-3
I-RB-90-13i-3

I U-MTE-30-193-8

1 -1TR-30-191-3
0-11TR-3 1-67-B
1 -1TR-67-103-8
I-NTR-67-445-B
0--HTR-65-37-8
I -7CV-67-103-3
0-IITR-31-496A-8
I -HTR-31-266-8
U -MTR-26-14-B
I 11TR-30-179-B
I-11TR-30-187-3
1 M1TR-30-248F-B
I -1TR-30-2480-D
a) MTR-31-96/1-8
U NTR-31-96/3--B
I 11TR-30-176-B
O -1TR-31-4963-D
I 11TR-31-463-B
I NTR-30-24ON-0
I -1TR-30-195-8
I -XFMR-290-236
I -1TR-30-182-B
IIMTR-31-477-3
I-MTR-31-286-D
0-RE-90-206-8
O-11TR-3 1-5-B
1-1179-31-475-B
1 -HTR -31-289-B
0-NTR-31-11-B
1-NITR-30-181
I-DXF-268-2-B
0 11TR-31-2-B
0 PHL-90-LJ97

10.00
3.00

30.00
9.00
1.50

25.00
3.00
7.50
3.00
1.00

20.00
0.33
0.75
7.50
1.50

20.00
3.00
3.00
5.00

20.00
0.33
1.50
0.50
0.75
5.00
3.00
3.00
3.00

15.00
3.00
5.00
1.50
3.00
3.00
3.00
6.95
5.00
3.00
0.50
0.75
1.00

20.00
20.00
60.00

3.00
35.75
2.00
5.00

110.0 1.00
26.0 1.00

236.8 1.15

20.0
197.4 1.15 T53
25.2 1.00 T32
62.0 1.00 T40
32.0
19.5 T27

132.0 1.00 TSO
5.7 Tit

12.5
62.0 1.00 T40

12.20
4.00

36.00
10.03
2.65

31.00
4.00
9.00
4.60
2.20

25.00
0.75
1.40
0.00
3.13

24.50
4.60
6.00
6.60

24.06
0.75
2.50
1.10
2.05
6.10
4.00
4.70
4.70

20.00
4.60
6.10
2.50
4.60
4.70
4.00
6.36
6.10
4.60
1.10
1.40
1.70

25.00
25.00
72.00

4.30
43.00

3.65
7.10

1.00 T50
1.00 T34
1.00 T36
1.15 T38

T50
T1 4

1.00 T28
T20

1.00 T26
1.00 T37
1.00 T32

T34
T3 4

1.15 T49

1.00 T37
1.00 T28
1.00 T34

T34
1.00 T32

1.00 T37
1.00 T34

T20

1.00 T25
1.15 T51
1.15 T51

T58
1.15 T33

T56
1.00 T31

373- "010
E71-U050

t373-020
M7-LaID

k73-AC 25z
373-31020
373 -110 10

20 3Iw3-&O03
R373-020
3I3J-AO25Z
373-3020
9373-LO50
313 -AO 10
373-AC 10
EF3-A025
213-11040

20 sr3-A003
E73-AOOS
E73-A003

9373-A0 5:
M7-A01O

R373-AO 10
E73-ACID

S73-B020
973-ADZ5Z
973-A001
9373-AO 10
x73-AO1O

EF 3-9010

EVI-A025Z
EI'3-AOlO
EF3-A003
1.13 -3020
Er3-A005
E73-HO 50
373-HO5O
Er3-AO00
E373-AO 10
S73-8070
E373-AO 10
E73-8020

210 Ni
56 4

475 3

330 4
56 4
56 4

105 2

12 3
29 4
10 2
16 2

105 2
56 4
5o 4
56 4

260 3

105 2
29 4
I's 4
58 4
50 4

139.9
26.0
30.1
41.1

5.7
14.5
5.1
6.5

50.1
25.0
26.0
28.8

116.4
32.0
45.0
14.5
26.0
28.8
25.3

45.0
26.0

5.1
12.5
15.0

142.0
142.0
413.0
26.7

27.0
44.5

CALC
CII REV

11-10446-A T Rio
N 10446-A If
14-12212-A N

III

11-10445-A If
11-10448-A N

N- 10445 A 11
N

11-10448-A N

-1-0448- A N
N

11-10448-A N

11-10448-A N

M121-0263A Nf
11-10448-A N

11-10448-A N

11-10446-A N4
M1-10212-A II

11-10446-A N

N

N
N

M1-10448-A Y I
11-10448-A N

11-10448-A N
N

7

11 a

930 4

58 4

so 4



,k;diill 4 C & A VENT UV.AMLIII -~ 8 WON-BEB-TIUO-u0008 ReV 10 A 14S-0

GP ENG TITLE ND
NO.

BOARD CONPT bT SOUIPID-00N LOAD
No SIZE

PL I LRA 57 OVLDITROK
SIz9TIMz

BKR SE8T
INST POSIT

DCN CALC
CHi REV

Cond Vac Pap Air Exh Mon
Aux Chgrg Pap 13
Aux Chgrg Dstt Pup
Cntat Annulus Vac ran IS
9RCW SCREEN1 VASH PUMIP 19-3
CVC Sys Heat Trace Xfmg 94
Shdn 9d Rm Chic Pkq 9-9 0. Pap

205 CIA VENT
205 CIA VENT
205 CIA VET
205 C&A VENT
205 CIA VENT
205 C&A VENT
205 CIA VENT
205 C&A VET

181-8
191-n
191-n
131-n
131-3
131-n
131-31
131-n

1271
1 3A
139
1 3C
LI3D

1371
13F2

1-RE-go-99
l -MTR-8 4-21
O-MTR-14-11
1-NTR-65-74
1-MTR-67-440-3
ODX 7234-94/CVCS
O-NTR-31-49/3-8

TOTAL$

0.75
1.00
1.00
5.00

40.00
9.00
2.00

1.40 12.5
1.80 12.5
1.30 11.3
6.30 50.1

49.60 315.3
10.03

4.13
574.04 2941.6

1.00
1.15
1.15
1.00

17352020
k73-A005
Efl -ACOS
i373. 5252
E13-A100
013-5020
B73-3020

4 N-
3 M4-
2 14-10441-A
2

C. \-'Mcrr (C:

11 9

OATS 14-Sep-90



(IKOUP 4 C A A VENT BOARD 182-B WBN-ESB-TIOO-0008 Rev 10

OP ENO.TITLS
H a

MODS
NO.

BOARD COMPT ST EQUIPID_0O
no SIZE

DATE 14-Bep-'10

LOAD FLI LRA SIP OVLDSTROK
BizRT1NS

flU SKI SE?
2118? P081?

0CM CALC
CHI REV

2A Toilet And Locket Ra Exh Fan
2A 480V BDRH 18 UNIT HTK A LL 772
2A fuel 1441 Area Unit Htr G 31757
2A 480V 94 Rim 19 Unit Htts 31 772
2A 480V Bd Rm 18 Duct Htt
2A Sapig Ru Hood Exh Fan lB
2A Saplg Ru Hood Exh Fait IC
2A 480V 8D RN 16 UNIT HIT c &L 772
2A Fuel 1141 Area Unit Htt 11 Wi757
2A Pzzr lltr Xfmr Ra Unit IItt
2A South Main St VIL Bkup Exh Fan
24 Shft Eng Inst Cal Chart Stu Rm
2A Fuel 1441 Area Unit Htt N 317571
2A 480V SD B.Rm 113 Unit lHti 31757
2A Aux Cont Instr Rm 19 Unit Htr
2A Aux Instz Rm Htra
2A 125V Vital Stcy Ru 11 Unit litt
2A South Main St Vit Exh Fan
2A Aux Bldg Sp Htr 131 737
2A XWa Ru IS Unit Htr 31 772
2A Cont Bldg Fresh Ait Htr
2A Shtdn 94 Rm Prs Fans Duct Htr
2A N. Main St Vit Rm Unit Htr 2
2A 5th Vital Batt.Rm.Duct Htr.B
4 Aux & Cant Bldg 480V Rcpt3
2A Cant Rod Dr Eqpt Rm A/C IS

90 11B2-11
90 192-9
3D 1912-B
00 192-B
BD 182-9
BD 192-B
90 1192-B1
BD 1192-11
BD 192-9
9D 192-B
BD 132-B
BD 1912-B1
9D 1312-B
BD 192-B
BD 192-B
3D 1912-B1
90 1312-B1
BD 132-B
90 1912-B
B0 192-3
3D 1132-B1
BD 192-B
BD 152-B
BD 1312-91
BD 1912-B
90 1912-B1
BD 1112-B1

IU-NTR-31-418 0.33
1-HTR-30-AIB 10.00
U-HTR-30-OFA 25.00
1-IITR-30-BIB 10.00
1-HTR-31-BRB 0.00

II-MTR-30-284 1.00
I1-NTR-30-66 1.00
I-JITR-30-C19 10.00
0-HTR-30-HPA 25.00
1 IITR-30-PRX 10.00

I -MTR-30-302 3.00
O-IITE-31-95 5.00
.3-HTR-30-NFA 25.00
I-IITR-30-BOU 3.00
I-IITR-30-U113 3.00
1-HITR-31-87 10.00
0-HTR-30-RN2 5.00

I -MTR-30-26 3.00
1-KTR-30-AS7 5.00
I-IITR-30-T19 10.00
0-HITR-31-421 144.00
0-HTR-31-72 20.00
I-HTR-30-NM2 30.00
0-HTR-31-494 32.00
I-PO-214-10to12 0.00
I-MTS-30-CRB 47.50

TOTALS

1.00
12.30
30.10
12.30
36.09
1.70
1.70

12.30
30.10
12.30

4.60
6.02

30.*01
3.61
3.*70

12.03
6.10
4.60
7.00

12.30
173.22

24.*06
36.09
36.50
0.*00

760.40
590.2

10.0 1.00

15.0
15.0

32.0

32.0

376.5
462.5

TIS 0)3-A005 22
B3736020
93735040
313-B020
973-9050

T24 373-LOGS 29
T24 313-ACOS 29

b13-9020
373-9040
373-8020

T33 973-kl0b 58
373- 9020
373 93040
373-6020
W7-2020

313-9020
g373-9020

T33 t73-L0la 56
373-91020
W311-020
710639225 1500
373-9030
g37390601
373-91050
373-3100
FID63RI25 800

3

4
4

4

4

3

LO

N-10448-Ak N
N
If
It

N-10448-A N
M-10446-A If

If

If

M-10448-A Y

N
If
N

M-4048-AN
N

9-046- 21
N

N

9-10448-A N

v RIO

NMN

NMN

NMN
NIf
N R
MN

NMR
N N

" R

1: .!- -'Cýno



QHUUP 4 C 6 A VENT BOARD 2AI-A WON-SED-TI06-0008 Rev 10 AE1-e93

OF ENG TITLE NODEK
NO.

BOARD CUHI'? :;r 9QUIPIDNO LOAD
No SIZI;

FLI LEA SY OVLDSTROK
SIz9TIHI

SKR SET
INST POSIT

DCII CALC
ci REV

AUX CONT AIR COMPRESSOR A-A 207 CSA VENT DO
Safety InJeCt SYS fit Ti Xtar A 207 C&A VENT DO
RDN & SapIg A Vice Ptut (1 PH) 207 CIA VENT DO
Shdua 8d Rio Chit CW Cir Poip A-A 207 CIA VENT DO
Aux Bldg Gas Titist Sys Pan A-A 207 CIA VEMT DO
EU Tztat Sys A-A Ru ClI Fan 207 C&A VENT DO
11CW Str 2A-A Backwash Vlv 207 CIA VENT DO
CVC Sys lit Tr Xfar A4 207 CIA VENT DO
AIM & BA XFR SPACE CLR FAN A-A 201 CIA VENT 80
shutdown ad Re B Press Fan B-A 207 CIA VENT DO
11CW STRAINER 2A-A 207 CIA VENT BD
Traveling Scin 2A-A 207 CIA VIM? DO
31CV Str 2A-A flush Vlv I207 CAA VENT SD
125V VIT SAT RN IV 317AM 2AI-A 207 CIA VENT DO
Pen R. 31 737 Clc Pan 2A-A 207 CIA VEIT.BD
480V Xiar Re 2A Kxh Fan 2A2-A& 207 CIA VENT DO
480V liar Re 2A Exh ran 2A3-A 207 CIA VENT DO
Slec Bd Re A/C Sys 0i1 Pmp 207 CIA VENT DO
C.BldqglEe 941. AC COr Pap A-A 207 CIA VENT DO
480V Ild Re 2A Pr Sup Fan 2AI-A 207 CIA VENT DO
480V Xiar ka 2A Exh Fan 2Al-A 207 CIA VENT DO
Cont Rim Intake Non 207 CIA VENT DO
ABOTS RUN HTR A-A 207 CIA VENT D0
480V Ild Re 28 Pr Sup Fan 201-A 207 CIA VENT SO
180V Il4 Re 2A A/C Mhu lA-A 207 CIA VENT DO
125V VitlatRa III ER Van 201-A 207 CIA VENT SD
480V 94d Ra 2A A/C Cond 2A-A 207 CIA VENT SO
GASEOUS EFL RADII NON 207 CIA VEMT DO
ERCW SCREEN WASH PUMP ZA A 207 CIA VENT S0
Shtdn BdRm Chici Mkq A-A 0iI'p 207 CIA VENT BD

207 CIA VENT DO

2AI -A 1A
2A1 -A 2VI
2A1-A MF
2Al A IA
2A1-A JD
2A1-A 4A
2A1 -A 43
2k1-A 472
2A1-A 5E
211 -A 6A
211-A 63
211-A 6C
211-A 61
211-A 75B
211-A 63
211-A IC
2AI-A SD
211-A 671
2A1-A 99
2A1-A 9C
2AI-A 90D
211-A 9FI1
2AL-A 100
2AI -A IIA
211-A IIC
211-A 12A
2AI-A 12C
211-A 1211
2AI-A 130
2AI-A 13VI
2Ak-A

iU-MTR-32-60-A
0011-234 -A2/BIB
I-DXF-242-1
0,NTR-31-36/1-A
2-MTR-30-146-A

I 2-14T3-30-200-A
I 2-FCV-67-9A-A

0017234-A4/CVCS
2 2-"TR-30-104-A
I 0-1411-31-62-A
1 2-MTR-67-9A-A
I 2-NTR-67-439-A
I 2-FCV-67-911-A
I 2-1411-31-267-A
I 2-MTR-30-194-A
I 2-NTR-30-2507-A
1 2-NIR-30-2500-A

01411-31-126/5-A
I 01411-31-126/1-A
I 2-HTR-31-462-A
I 2-MTR-30-260E-A

0-519-90-125-A
A 0-HTR-30-147-A
I 2-NTR-31-478-A
I 2-1411-31-461-A
I 2-HTR-31-285-A

2--PNL-90-L398
jI -MTR-67-437-A

0-NTR-3 1-36/3-A
TOTALS

20.00
9.00

37.50
25.00
50.00
3.00
0.33
9.00

15.00
3.00
3.*00
5.*00
0.33
0.*50
3.*00
3.00
3.00
3.11

20.00
3.00
3.00
0.75

50.00
3.00

10.00
0.*50

15.00
5.00

40.00
2.00

26.00 157.9 1.15 151
10.64
?6.20
31.00 197.4 1.15 T53
62.00 304.0 1.00 T56
4.10 27.0 1.00 132
0.75 5.6 114

10.64
20.20 105.2 1.00 148
4.60 26.0 1.00 133
6.00 30.1 1.00 136
6.80 41.1 1.15 138
0.75 5.1 T14
1.10 5.1 T20
4.00 25.5 1.00 132
4.70 26.6 ?34
4.70 211.61 134
3.*90

25.00 157.9 1.15 T51
4.60 26.0 1.00 T34
4.70 26.6 134
1.40 12.5

60.15 T56
4.60 21.0 1.00 T34

12.00 76.9 1.15 144
1.10 5.1 120

21.00 1.11.0 1.15 149
7.25 46.0

49.60 315.8 1.00 T54
4.17

476.25 1603.4

L13-1050 330
1EV3-1020
F011113125 1200
273-1.050 470
313-2.100 630
t73-AO,1O 56

20 213-1003 12
W-13-020
W1,0-LO0 210
W1-1010 56
W7-16010 56
173- .025 105

20 M1-.0103 12
B13-1005 14
U13-4O0 56
"13-A010 56
173-1010 56
313-3020
113-LOSO 330
31-1010 58
W7-AoIO 56
173-31020
113-91100
11-1010 s6
B73-1025: 170
173-Aorl 10
ZF3-L,0" 260
g?3-9O020
113-AlaS 630
013-11020

N

14-10446-A V
N-10448-A N

14-016663-A Y
N
N

14-10446-A N
N

14-06663-A N
14-01663-A T

N
14-10446-A N

N
N

14-10446-A y
14-10446-A N

0-

N
14-10446-A y

N
14-10446-A N
14-10446-A Ni

N
N

M-066b3-A N
N

It bS

DATE 14-Sep-Sa



GROUP 4 C A A VENT BOARD 2A-A WBN-SED-TIOS-0008 ReV 10

OP 6NO TITLE MODS
NO.

BOARD COtIPT ST IQUIPID-N0
NO SIZE

DATE 14-Sep-90

LOAD FLI IRA SF OVLDSTROK
SIZE?! NE

BKR BKR SET
INS? POSIT

2A 480V SO RK 2A UNIT HT A EL 712
2A 480V SD RH 2A UNIT HT B EL 772
2A 480V SD RH 2A UNIT NT C EL 172
2A 480V 3d Rm 2A Duct Ntr
2A Record Stot Vit Unit Htz
2A 480V SD B.Rm 2A Unit Htz E1757
2A Supig Ru Hood E9xh Fan 2A
2A Shtdn 3d Rm Pts fans Duct Ht:
2A Xfar Rm 2A Unit Ntz El 772
2A Aux Bldg Sp Htr E1 692
2A Aux Bldg Sp Nt: El 731
2A Hot Instr Shop Unit Iltr
2A 125V VtlSatRm III U. tt 917712
2A Aux Bldg Sp Ht: 21 737
2A Fuel Hdi Area Unit Htr D 91757
2A Aux Cant Inat: Rm 2A Unit Htr
2A Fuel Hdi Area Unit Ntr 9 E1757
2A Fuel Hdl Axea Unit Ntr F 11757
6 Cant Rod Di Eqpt Rm A/C 2A
6 Cant Bldg St Gen

C&A VENT
CIA VINT
CAA VENT
CIA VENT
C&A VENT
CIA VENT
CIA VENT
CIA VENT
C&A VENT
CIA VENT
CIA VENT
CIA VENT
CIA VENT
CIA VENT
CIA VENT
CIA VENT
CIA VENT
CIA VENT
CIA VENT
CIA VENT
CIA VENT

2A-A
2A2-A
2A2-A
2A2-A
2A2-A
2A-A
2A-A
2A-A
2A-A
2A-A
WA-A

2A-A
WA-A

2A-A
2A-A
WA-A

2A2-A
2A-A
2A-A
2A-A
2A2-A

2-HTR- 30-AIA
2-HTR- 30-DlA
2-HTR-30-CIA
2-HTR-31-DIA
0-HTR-31-91
2-HTR-30-IAI

I2-MTR-30-67
0-HTR-31-71
2-HTR-30-INlA
2 -HTR- 30-ABl
0-HTR-30-ABI
0-HTR- 31-339
O-HTR- 30-RN3
O-HTR-30-A32
0-HTR-30-DFN
2-HTR-30-U1A
0-HTR-3o-EFH
0-HTR-30-FFH
2-I4TR-30-CRA
2-HTR-1-CBS

10.*00
5.00
7.50

30.00
10.00
3.00
1.50

20.00
10.00
5.00
5.00
5.00
5.00

10.00
25.00
3.00

25.00
25.00
47.50
75.00

12.30
6.10
9.03

36.09
12.03
3.70
2.65

24.06
12.03
7.00
7.00
6.10
6.10

13.00
30.00
3.70

30.00
30.00
78.40
90.22

419.51

20.0

EF3-3020
El -3070
EF3-BO W
El3-3BOW

EF3-3O07~

MF-AOOS
BF3-60 30
EF3-B020
El3-8020
EF3-3020
013-8020
EFI-SO. J
Sl3-3O1G
ElI-BC 40
El 3-51020
E13 -3040
3F3-D040
FXD6 33125
FID63BI25

378.5

318.5

800' LO N-
800 LO "-

\ mrC\mrrLDS

CALC
CH RUV

N
N
N

N

N
N
N
N

N I
y I



GROUP 4 C & A VENT BOARD 291-fl WBN-SSB-TI03-0008 Rev 10 DT 4Sp9

GP ENGjTITLE NODS
NO.

BOARD COMPY ST COUIPIDjEO LOAD
No SIZE

LRA S7 OVLD8TROK
SI ZETINt

BKR 81(3 SET
INST POSIT

0cMV CALC
CH REV

N I AUJX CON? AIR COMP B-B
Y 2A Aux Bldg Gas Tgtut Sys ran 3-3

7 CN?IIT BLDG UPPER CONPT AIR MON
0 6 Safety Inl Sys Heat Ti liar 32
Y 2A BATTERY RN El. 692 SXii VAN C-I
I 1 ZRCV StE 28-3 Backwash Vlv
Y 2A AINPIDA XF3 PNP SP CLR FAN B-8
N 2A Shtdn 3d Re B Press Van D-B
N 1 ZRCY STRAINER
Y 1 Traveling Scrn 29-3
Y 1 IRCV Str 28-3 flush Vlv
Y 2A 125V Vit Bat Re IV Ex~an 2A2-8
N 2A Shtdn liar R. 28 Exh Fan 232-3
N 2A Shtdn Xfar to 29 RSO Fan 2B3-3
Y 2A C.Bldg lie BdRm AC Cir Pup 8-B
N 2A Elec 3d Re A/C Sys 011 POP
N 2A 480V 3d Re 24 Pr Sup Fan 2A-B
N 2A Shtdn XVur Re 23 Rib Fan 281-B
N 2A Pen Re E1 737 ClI Fin 28-8
N 6 UNIT CONT ANN. SYS XFNR
N 2A 480V 3d Re 2B Pr Sup Fan 2B2-3
Y 2A 125V Vit Bett~ais IIIRFan 2B2-I
N 2A ABGTS HUMIDITY IITI B-8
N 6 Coat Ru Intake Non
Y 2A 480V 3d Ru 2B A/C Ahu 28B-
Y 2A 480V 3d Ru 29 A/C Cond 21-B
Y 2A 10 Trtut Sys 3-I Re Clr Fan
7 1 KUCW Scrn Wash Pup 29-3

209 CIA VENT BD
209 CIA VENT 30
209 C&A VENT OD
209 C&A VENT 3D
209 CIA VENT 3D
209 C&A VENT SO
209 CIA VENT ID
209 CIA VENT BD
209 CAA VENT ID
209 CIA VENT 3D
209 CIA VENT BD
209 CIL VENT 3D
209 CIA VENT 3D
209 CIA VENT 3D
209 CIA VENT SD
209 CIA VENT ID
209 CIA VENT BD
209 CIA VENT BD
209 CIA VENT I0
209 CIA VENT SD
209 CIA VENT BO
209 CIA VENT BD
209 CIA VENT SD
209 CIA VENT SD
209 CIA VENT SD
209 CIA VENT ID
209 CIA VENT 3D
209 CIA VENT 3D
209 CIA VENT BD

231-B1
281-3
231-3
231-3
2B1-I
231-3
231-3
231-3
231-a
211-I
231-3
231-3
231-3
211-3
231-a
231-3
231-3
231.-3
231-3
2B1-3
231-3
2B1-3
231-1,
231-3
231-3
251-3
2B1-3
231-3
231-I,

0-11T3-32-86-3 20.00
2-NTR-30-157-8 50.00
2-31-90-112-3 3.00
ODXF-234-B2/S1S 9.00
0-11TR-31-27jSP 1.50
2-YCV-67-IOA-3 0.33
2-NTR-30-135-3 15.00
0-mma-31-68-B 3.00
2-NTR-67-103-B 3.00
2-11T3-67-451-3 5.00
2-FCY-67-IOB-3 0.33
2-NTR-31-216-3 0.50
2-TIM-30-2460-3 3.00
2-MTR-30-246M-3 3.00
ONTR-31-129/1-3 20.00
ONTU-31-129/3-3 3.00
2-M1T-31-463-2 3.00
2-NTt-30-246F-B 3.00
2-M"T-30-195-3 3.00
2-IFNR-290-236 5.00
2-NTt-31-477-3 3.00
2-NTR-31-266-3 0.50
0-HTR-30-156-3 50.00
042E-90-126-8 0.75
2-NTR-3L-4?S-I 20.00
2-NTR-31-269-3 20.00
2-NTR-30-207-3 3.00
2-NTR-67-447-B 40.00

27.00
62.00
4.60
10.34
3.30
0.75

19.00
4.60
6.00
6.60
1.00
1.00
4.70
4.70

25.00
3.90
4.60
4.70
4.00
6.02
4.60
1.00

60.15
1.40

25.00
25.00

4.10
49.30

375.56

117.9 1.15 TSI
3M.0 1.00 T56

21.1
6.3

1.31.5
23.0
30.0
41.1
5..

10.0
23.3
26.3

157.9

T30
T1 4

1.15 T49
1.00 T34
1.00 T36
1.15 T38

TI14
TM
T3 4
T34

1.15 T51

23.0 1.00 T34
26.3 734
24.6 1.00 T32

23.0
10.*0

12.5
112.0
142.0
21 .0

315.8
1717.3

1.00 T34
Ti8
T56

1.15 T5I
1.15 T51
1.00 T32
1.00 T54

113-L0!Q
SF3-Al 60
RF3-B029
S73-5020
173-L0Ib

20 373-A003
BF3-LOSO
SP3-AO1O
B73-kLO 1
SF3-AD 25

20 373-AGOJ
M1-Aoits

3F3-AOlG
EF3-A0IO

Mf-LOSO
W7-3020
M7-ACIO

313-A,0lO
EF3-AOIO
173-3020
173 -LOb
173-LOG 3
IF 3-3100
Z13-31020
ZF3-LOSO0
BF3-HOSO
S73-AG10
zr3-AI0O

330 4
630 2

330 4
320 LO
53 4

630 2

N
11-104#1-A N

11-10443-A N
11-036663-A Y
11-10446-.A m
11-10448-A N

N
11-08663-A Y
11-08663-A T
11-10448-A N

m

11-10441-A N

N

N

11-10461-A N
11-10463-A N

11-10443-A N
M-08663-A N

HIB

DATE 14-Sep-90



GROUP 4 C A A VENT BOARD 202-Bl WBN-E&D-T106-0000 Rev 10 DATE 14-Bep-90

OP &NO.TITLE NODS
NO.

ILEV MACH RN EXH FAN
480V BD RM 21 UNIT HT A EL 772
fuel Hdl Area Unit Htr K 91757
480V SD RN 23 UNIT NT B EL 772
480V 98 Re 23 Duct Htr
ampig Re flood Exh fan 23
460V 3D RN 2B UNIT HT C EL 772
Fuel Hdl Area Unit Htr L 51757
Pgesszr Htz Xfar Re Unit Htr
Rly Re Elec HtE
South Maln St Vit Bkup Exh Fan
Computer Room Heater
fuel Hdl Area Unit Htr P 31757
480V SD 3.1. 23 Unit Htz 51757
Aux Cont lnstr Re 29 Unit Htr
Aux mIntt Re Htr
125V VTL UATRN IV UT HTR
Aux Cont Ru Unit Htr
South Main St Vlt Exh fan
Aux Bldg Sp Htr 31 737
Xiar Ru 23 Unit Htz 11 772
Kit Elec Ntr
N. Main St Vit Re Unit Htr 2
Aux Bldg Sp Htr El 713
Aux I Cont Bldg 480V Rcpts
Cont Rod Dr Eqpt Re A/C 23
Tb in Rly Bd3 I DPO Rng'. Shop

HDB
BOARD

CIA VENT BD 282-B
CIA VET RD 2B2-8
CIA MET SD 232-a
CIA VET RD 2B2-3
CIA VENT 3D 232-I
CIA VENT 30 2B2-8
CIA VENT 3D 2B2-3
CIA VENT 3D 232-3
CIA VENT 3D 232-3
CIA VENT 3D 232-3
CIA VENT SD 2112-8
CIA VENT BD 232-3
CIA VENT 3D 232-B
CIA VENT 3D 232-3
CIA VENT SD 232-3
CIA VENT 3D 232-3
CIA VENT SO 232-3
CIA VENT BD 232-3
CIA VENT 3D 232-3
CIA VENT 80 282-3
CIA VENT BD 232-3
CIA VENT BD 212-3
CIA VENT BD 232-8
CIA VENT 3D 282-3
CIA VENT 3D 232-3
CIA VENT 3D 232-3
CIA VENT SD 232-3
CIA VENT BD 292-3

LOAD FLI LRA SF OVLDSTROK
SIZECTINS

CONPT ST EOUiPIDMO
NO SIZE

2B 1 0-MF-30-27
291 2-HTI- 30-Ala
222 0-NTIt-30-K7A
271 2-HTR-30-818
2F2 2-07It-31-313
33 1 2-NTR-30-285
391 2-HTIt-30-Cl3
332 O-IIT-30-LFA
37 1 2-HTR-30-PRX
3F2 O-HTt-31-93
41 1 2-HTE-30-302
451 O-NTt-31-85
432 O-NT-30-PFA
401 2-NTII-30-SBU
402 2-HTR-30-UI13
551 2-NTit-31-69
571l 0-HTS-30-RN44
572 O-HTR-30-Ul
63 I 2-MTR-30-26
691 2-HTR-30-A57
671 2-NTR-30-TI3
731 0-HT3-31-99
M7 2-HTRt-30-NN2

352 O-HTR-30-AI4
672 2-PO-214-10tol2
9A 2-NM-30-CitS
9D 2-T3-214-15,16

TOTALS

1.50
10.00
25.00
10.00
30.00
1.50

10.00
25.00
10.00
25.00
3.*00

10.00
25.00
3.00
3.00

10.00
5.00
3.00
3.00
5.00

10.00
5.00

30.00
5.00
0.00

47.50
1 .50

1.15

2.65 JO.o0
12.30
30.10
12.30
36.09
3.00 36.9

12.30
30.03
12.30
30.03
4.60 32.0

12.03
30.10
3.70
3.70

12.03
6.10
3.70
4.60 12.0
7.00

12.30
6.02

36.09
7.00
0.00

76.40 311.5
1.61

410.31 479.42

3KR SE? DMl CALC
INST MOIT CH REV

41 HI M-10448-A N
N

N
N

41 HI N

N
N

N
N

56 4 1
N

58 4 N
N
N
N
N
N

56 4 X
too O M-y RN

M

T28 M7-A035
E73-9010

073-310,0
M7-3050

T30 573-A0OS
373-3020
513-3040
573-3020
520-8040

T33 ZF3-Aol0
573-31013
RF3-3040
313-31020
573-3020

M7-31020
173-3020
573-3020

T33 &F3-kO1O
573-31020
313-3020
573-3020
513-3050
373l-3020
373-3100
PXD633M2
IF3-3020



UROUP 4 DSL AUX BOARD 1A1-A VBN-SSB-TIOO-000S Rev 10
DATE 14-Sep-90

GP ING.TITLB
H a

MODS
NO.

BOARD CONP? ST COUIPID-N0 LOAD FLI
NO SUNE

LRA SF CYLDITIOK
SUSZTINE

2A D9 IA-A stry Hood 2xh ran
2A DO lA-A 814 EXH PAN 1-A

4 Dg; IA-A Vater Htr 1
4 D9 lA-A Lube Oil Clic Pup 1
4 Dg lA-A Stry Chqc Alt rdt
1 RN4 DO HX lAl & 1A2 SPLY VLV
4 D9 IA-A Day Tk F0 Xli Pap 1-A
4 DO lA-A AIX LUDEOIL CIUC PMW A

2A D9 Re IA-A Pnl Vent Fan
2A D9 IA-A 050V Bloc 3d Re Rx ?an
4 DO BLDG LTG CAB 45 17148
4 D9 lA-A Air Cprsr 2

2A 31 74? Corridor Bloc Htr IA
4 Power Outlets

2A D9 lA-A Muffler Re Ixh ran
2A Lube Oil Storage Re Htr

DSL AUX
DSL AUXI
DEL Aux
DEL AUX
DEL MIX
DSL AUX
DEL MIX
DEL AUJX
DIL MIX
DEL AUX2
DEL MIX
DEL AUXI
DSL AUX
DSL MIXl
DEL MIX
DSL AUX
DEL AUX

WA-A
IAI-A
KAl-A
IAI-A
WA-A

1A-A
WA-A

IA1-A
IAI-A
lUi-A
IAI-A
1AI-A
IAl-A
lkl -A
lA1-A
IAl-A
WA-A

1 1-NTR-30-455-A
2 1-IITR-30-447-A

I-HTR-12 -Al-A
1 1-NTR-82-A1-A

1-0903-215-A-A
1 1-FC-67-66-A
1I1-1113-11-55-A
1 l-NTR-12-AOPA-A
2 1-111-30-411-A
1 1-HU1-30-459-A

I-DXV-215-A-A
I 1-1113-82-131

O-NTR3-30-479
1-PO-215-1,2,3

I I-MM1-30-463
O-HTR-30- 433

TOTALS

0.33
15.*00
15.00

I .00
4.16
0.12
1.00
0.75

15.00
2.*00

45.00
5.00
7.50
0.00
1.6 0

10.00

1.00 10.0
19.50 118.4
13.05

1.95 8.3
5.00
0.39 2.6
1.35 U1.3
1.50 1.5

20.00 113.4
2.70 22.6

54.*14
7.10 44.5
9.03
0.*00
2.65 20.0

12.30
157.16 364.4$

T19 ST3-ACIS
1.15 T49 M7-L010

373-3030
1.15 T26 R3V-Aons

373-3020
TO 90 IV)-A063

1.15 T26 I37-A0*)
1.00 123 I37-Aol)
1.00 146 173-0OS0
1.00 T29 I31-A010

1.15 T39 373-AO15
373-3020
373-5100

125 RF3-AOOS
273-B020

41 NI

CALC
CH REV

11-10443-A N
11-10443-A N

N
11-12212-A N

N
11-03663-A I
11-12212-A N

N
N1-10443-A 9
N1-10443-A N

N
N1-12212-A N

H-10441N
N

-r\ ,rw nc-

RJN IT 03 DCU



GROUP 4 DSL AUX BOARD 1A2-A WBN-5SS-TIOS-0006 Rev 10 DATE 14-Sep-SO

OP ENO-TITLE MODS
NO.

BOARD COMPT ST 3QUIPID-.NO LOAD FLI
No SIZE

LRA S? OVLDSTROK
8z12rnMS

Kit KRI SIT
INST POSIT

DCV CALC
CH REV

4 DO IA-A AUX LUSZOIL CIRC PHP 8
2A DO lA-A RM B9ll FAMl 2-A
4 D9 lA-A Water Htr 2
4 D9 lA-A Lube Oi1 Circ Pop 2

2A Co? Star Ru 31cc Iltr
4 DO lA-A DIR! CIIOR NOR FDR
I ENDO 1110 IAl & MA SUP VLV
4 Dg lA-A Day Ink FO Ifr Pup 2-A

2A D9 lA-A 480V 31. 3d go gI& Htr
2A Dg lA-A RE Htr A
2A Dg lA-A RE Mtr 8
4 DO lA-A AIR CPRSR 1

2A Fallout Shelter Slec lHtr
6 Dg Bldg Co2 Refrigeration Unit
2A Lube Oil A Co2 Stor go Exh ran
4 Dal Gen lA-A Space lHtr

216 DSL AUX BD 1A2-k
216 DDL AUX
216 DSL AUXI
216 DOL AUX
216 DSIL AUX
216 DBL AUX
216 DSL AUX
216 DIL AUXI
216 DSL AUXI
216 DSIL AIX
216 DSL AUX1
216 DSL AUX
218 DEL AUXI
216 D8L AUX
211 DSL AUX
216 DEL AUXI
216 DSL AUX

BD 1A2-A
3D 1A2-A
BD 1A2-A
90 1A2-A
BD 1A2-A
3D 1A2-A
BD IA2-A
30 1A2-A
BD 1A2-A
BD 1A2-A
30 1A2-A
BD IA2-A
BD 1A2-A
BD MA-A
BD 1A2-A
Do 1A2-A

I 1-NTR-62-AOPB-A 0.75
2 l-HTR-30-451-A 15.00

l-HTR-62-A2-A 15.00
1 I-M~-42-A2-A 1.00

O-HTR-30-484 25.00
I-CHOI-215-A-A 4.16

1I -FCV-67-68-A 0.12
1 1-NTR-16-54-A 1.00

1-HTR-30-4$7 7.50
1-Nn1-30-471 15.00
1-11T1-30-472 15.00

1 1-IITR-82-110 5.00
0-0723-0-485 15.00
O-PKG-39-37 2.00

1 0-NTR-)0-470 0.75
1-HTR-02-100 4.50

TOTALS

1.50
19.50
16.05
1.70

30.10
5.00
0.39
1.65
9.30

16.05
16.05
7.10

10.60
3.10
1.40
5.42

.6. 1.00 T23 9V3-A063
136.4 1.15 149 31-LOSO

313-8040
15.0 124 373-A065

313-3049
31-3020

2.6 Ts 90 313-A003
11.3 1.15 126 313-A003

313-3020
3M-5030
W313-030

'4.5 1.15 T39 313-&AD..S
M1-3,814

31.0 I313-020
12.5 122 313-A0Os

313-3,020
159.11 237.73

M-10441-A

N-12?212-A

7 LO M-016663-A
21 HI H-12212-A

2 M-12212-A

29 4 11-10446-A

-~ ~ n~

H a

N
N
U
N
N
N
V
U
U
U
U
N
N
N
N
N

WA



GROUP 4 DBL, AUX BOARD 131-B WBN-SSB-TI08-0008 ReV 10

IF Wý
DATE 14-Sep-90

GP 980-TITLB MODE
NO.

15-B Battery Hood Exh Fan
13-B 114 BIN FAN 1-B
13-B water Heater 1
13-B Lube oil Cixc Pap 1
13-B Stry Chgr Alt rdt
DO BUG HI SUP VLV F14 HDRIS1
15-3 Day Ink F0 Xfr Pup 1-rn
13-B Aux LuWeII Cire Pup A
Re 1B-8 PnI Vent Iran
13-3 480V ELEC 3D RN EX FAN
BLDG LTG CAB 47 17143
13-3 Alr Cprsr 2
742 Corridor Stec Htr 1B
lB-B Muffler Rs Exh Van

BOARD

DSL AUX1
DSL AUX
DSL AUX
DOL AUX
OIL AUX
DIL AUX
DIL AIX
OIL AUX
DIL AUX
DBL MIX
DOL MIX
DOL MIX
DSL MIX
DOL MIX
DSL AUX

CONPI ST EQUIPIDJNO LOAD FLI
No SIZE

BD 131-B
3D 131-3
BD 131-B
SD 131-B
BD 131-B
3D 131-B
3D 131-B
3D 131-3
BD 131-B
3D 131-B
3D 131-3
BD 131-B
BD 131-3
BD 131-3
BD IBI3-

I 1-"41-30-457-3
2 1-1413-30-449-3

1-1411-12-31-B
I 1-1413-82-31-3

1-CHOR-2165-B3
I 1-FrCV-67-61-B
I 1-141-18-55-3
I 1-14TR1-2-AOPA-B
2 1-1411-30-493-3
1 1-141-30-461-3

1-OX 7-2 15-3-B
1 1-141-82-211

0-1411-30-461
1 1-1413-30-465

TOTAL

0.33
15.00
15.00
1.00
4.16
0.12
1.00
0.75

15.00
2.00

45.00
5.00
7.SO5
1.*50

MiA SF OVLDBIU0I
SIZ9flHZ

1.00 10.0
19.50 116.4
16.05
2.05 11.3
5.00
0.39 2.6
1.65 11.3
1.50 u.S

20.00 116.4
2.75 22.6

54.*14
7.10 44.5
9.30
2.65 20.0

145.21 367.52

1.*15

1.00

1.15
1.*00
1.*00
1.00

1.15

Sal 311 OR?
INS? 2081?

?1s W7-Aoes
T49 973-LOSO

373-3036
T26 Z73-AOss

313-3020
TS 90 8V3-A003

T26 E13-A00S
123 313-A003
T48 E73-LOSO
T29 B3.40ADI

B3V3-UIG
T39 B13-ko0lsZ

1V-024
128 REV3-Akoos

22 3 14-10446-A
60 3 14-10446-A

22 3 14-12212-A

7 LO 14-08663-A
22 3 14-12212-A
16 4
60 3 14-10446-A
45 3 14-10448-A

05 2 14-12212-A

41. HI 1-10443-A

2A Dq
2A DO

4 00
4 D9
4 Dq
111m
4 D9
4 D9

2A D9
2A DO

4 DO
4 Dg

2A El
2A D9

CALC
CH REV



G3ROUP 4 DSL AUX BOARD 132-3 WBN-SSB-TI06-0008 Rev 10 DATE 14-Sep-90

GP EHO.TITLI OD
NO.

BOARD COMPT ST CQUIPIDJIO LOAD FLI LRA SF OVLDSTROK
No sitE SIZIYINZ

BER SIt
INST POSIT

DCV CALC
CH Ray

09 IB-fl Aux LubeOll Circ Pop 8
D9 13-B Ru Exh Fan 2-B
DO 1B-B WATER HEATER 2
Dg IB-B Luba 011 Citc Pap 2
DO 1B-B BMY CHOR NOR FDR
liner Dg Hx Sup VIv Pros Ndr 2A
Dg LB-B Day Tnk F0 XI: Pap 2-8
Dg ID-B 480V Els 3d Ro El. Htr
Dg IB-B Ra Htr A
Dg IB-B Ro Nt: 8
Dg LB-B Air CP9s: 1
Dg Rooms Power outlets
D9 LB-B Sp Htg

AUX BD
AUX BD
AUX BD
AUX 3D
AUX BD
AUX BD
AUX BD
AUXI 3D
AUX BD
AUX 3D
AUX 3D
AUX 3D
AUX BD
AUX BD

192-B
132-5
192-B
132-3
132-3
132-3
132-3
182-3
132-3
132-3
132-3
182-3
132-B
132-3

I 1-WIR-12-AOI'B-s
2 I-KTU-30-453-3

I -HTS-12-322-
1 I-NTI-12-32-3

1-CHOm-216-2-8
1 l-FCV-67-65-3
I 1-NTR-18-54-3

1 -HTR-30- 439
I -HTt- 30-473
1-HTR-30-474

1 -NTR-42-210
1-PO-215-4, 5,6
1-HTR-82-200

TOTALS

0.75
15.00
15.00
1.00
4.16
0.13
1.*00
7.50

15.00
15.00
5.*00
0.*00
4.*50

1.50 1.5
19.50 116.4
18.05
2.05 11.3
5.00
0.39 2.6
1.35 11.3
9.*30

16.60
13.05
7.10 44.5
0.*00
5.*42

106.81 196.52

T23 MF-AM(
1.15 T49 173-L0%

11-3030
1.00 T26 M1-Aoos

113-B020
TO 90 MF-A003

1.15 T26 9I3-A003
M313-020

113-3030
B13-3030

1.15 T39 EF3-A0;;z
M1-33140

RT3-3020

3 34-10448-A N
N

3l 3-12212-A N
N

N
N
N

H B



aROUP 4 DSL AUX BOARD 3MI-A VBN-EKB-TI06-0008 ROV 10 DATE 14-Sep-90

OP &NO-TITL9 MODS
NO.

2A Dg 2A-A Stcy Hood 2xh Fan 221
2A DG 2A-A RH 3114 FAN 1-A 221
4 DO 2A-A WAlTU HEATSR 1 221
4 Dg 2A-A Luba Oil Clic Pap 1 221
4 DO 2A-A DIRY CHUB ALT FDA 221
1 314 DO COG HI 2AI & 2A2 SUP VLV 221
4 D9 2A-A Day Ink 70 11K Pop 1-A 221
4 Dg 2A-A Aux LubeOll'dite Pup A 221

2A D9 Ru 2A-A Pal Vent Fan 221
2A 2A-A 480V SLWBOBDRM91VAN 221
4 DO BLDG LTG CAB 46 1rlE 221
4 Dg 2A-A Air Cpzsz 2 221

2A E1 742 dorridor glec Ntr 2A 221
4 POVER OUTLET 221

2A Dq 2A-A Muffler Ra 9xh Fan 221

BOARD

DIL AUX1
DSL AUXI
DIL LAUX
DSL AUXi
DSL LAUX
DSL AUXi
DSL AUXi
DSL AUXI
DSL AUX
DIL AUXI
DSL AUXI
D8L AUXI
DSL AUXI
DSL AUXI
DSL AUXI
DSL AUXI

COMrT STI*EUIPID....N LOAD FLI
No SIZz

2A1-A
2A1-A
2A1-A
2A1-A
2A1-A
2A1-A
2A1-A
2A1-A
2A1-A
2A1-A
2AI-A.
2Al-A
2AI-A
2A1-A
2AI-A
2A1-A

1 2-NTR-30-456-A 0.33
2 2-141-30-446-A 15.00

2-1413-62-Al-A 15.00
1 2-141-62-Al-A 1.00

2-CIIGR-215-A-A 4.16
1 2-FCV-67-66-A 0.13
1 2-1413-16-55-A 1.00
1 2-1413-62-ADPA-A. 0.75
2 2-1413-30-492-A 15.00
1 2-141-30-460-A 2.00

2-DXF-215-A-A 45.00
1 2-NT13-82-241 5.00

0-1413-30-460 7.50
2-PO-215-1THRUS 0.00

I 2-HTR-30-464 1.50
TOTALS

ERA SF OVLDSTROK
SI 1311HZ

2.20 #.3
19.50 118.4
16.05

1.70 15.0
5.00
0.39 2.6
1.65 11.3
1.50 6.5

20.00 126.4
2.70 :2.6

54.14
7.10 46.5
9.30
0.00
2.65 20.0

146.03 370.46

1.15
1.15

1.15
1.00
1.00
1.00

1.15

BUS BEE BE?
INS? POSIT

T28 RF3-AOCS
T49 973-L050

BF3-B0W
124 ZF3-A005

Z73-3020
lO 90 SF3-A003

T26 973-AO03
?23 2F3-A003
146 Sf3-LOSO
T29 zr3-A0:,

ZF3-81co
T39 SF3-A0?5z

1F3-3020
373-3100

T28 SF3-AOOS

oCA CALC
CH REV

16 2 14-10441-A N
260 3 14-10441-A N

N
29 4 14-12212-A N

7 LO 14-08663-4 V
21 HI 14-12212-A N

.164 N
260 3 14-10446-A N

45 3 14-10446-A N
N

105 2 14-12212-A N

41 HE 14-10446-A N

H B



OROUP 4 DSL AUX BOARD MA-A WBN-SSB-TI08-0000 Rev 10 DATE 14-Bep-90

GP &NO-TITLS M ODE
NO.

BOARD CONPT ST BOUIPID-00 LOAD FIl LEA IP OVLDITROK
No SIZE 111371HZ

BKR Au 32T
INS? POSIT

21-A AUX LubeOll Clic Pap B
2A-A RM 3111 FAN 2-A
24-A VA73R HEATER 2
21-A Lube oil Cltc Pap 2
2A-& DIRY CHUB NOR FOR
DO lUG NI 2A1 & WA SUP VLV
2A-A 0ay Tnk F0 RXt Pop 2-A
2A-A 440V Bloc ad Room Utz
21-A Ba Utz A
2A-A In Utz A
2A-A Air Cpzor I
2A-A Sp Htz

D8L AUXi BD 21-A
DIL AUXi 50 2A2-A
OIL AUX 30 2A-A
OIL AUXi 30 2A2-A
OIL AUX B0 2A-A
OIL AUXi RD 2A-A
OIL AUXi BD 21-A
OIL MI 3D 21-A

OIL AUX SO 21-A
OIL AUXI 3D WA-A
OIL AUX BD 2&2-A
OIL AUX BD 2A2-A
OIL WXi 3D 21-A

I2-MTR-82-AOPB-A 0.75
2 2-HTt-30-452-A 15.00

2-HTt-12-A2-A 15.00
1 2-NTI-S2-A2-A 1.00

2-CROR-216-A-A 4.16
1 2-VCV-67-61-A 0.13

I2-NTI-18-54-A 1.00
2-MT-30-418 7.50
2-NTR-30-475 15.00
2-H~T-30-476 15.00

1 2-NTE-82-240 5.00
2-HT3-62-100 4.50

TOTAL$

1.50 8.5
19.50 118.4
1S .05
2.05 12.5
5.*00
0.39 2.6
1.35 11.3
9.*30

18 .30
16.05
7.25 46.0
5.42

106.66 139.21

1.00 723 313-4805
1.15 749 X3V3-050

M1-RB 30
1.00 T26 313-1005

313-3020
TO 90 313-1003

1.15 T26 313-1003
313-5020
313-5030-
3V3-1030

T3331 I3-h025Z
W1-2020

18 2 N
260 3 H-10441-A N

N
29 4 H-12212-A N

N
7 LO H-08663-A V

21 MI N-122k2-A N

N
Los 2M-1222-AU

N

H 8

4 Dg
2A 00
400O
4 D9
400O
I13M
4 D9
21 09
2A D9
21 Og
4 D9
4 D9

CALC
CH RIV



GOoUP 4 'DBL AUX BOARD 231-3 WBN-99D-TI08-0008 Rev 10 DAT, 14-SOP-90

GP SHOJITlLB
H 9

MODS
NO.

BOARD

2A D9 28-3 Itty Hood gxh Van 223 OIL LAUX 30
2A Do29-311131m PN 1A1 223 08L AUX 3
4 Do 23-3 31135 HEATER 1 223 DSL AUXI 30
4 Dg29-B LubaeOil ltCi POP1 223 1L AUX BD
4 Do2B-31, MYCHORALT FOR 223 D8L AUX 3
1ENmDono sup VLv noK um sI 223 1L AUX BO
4 Dg2B-83Day TakrOSitFW 1-3 223 D8L AUX30
4 Dg 25-5 Lax LubeOll Circ Pop A 223 OIL AUX 30

2A Dg RU 23-3 PsI Vest ran 223 OMIL AUXI 30
2A Dg 23-5 410V Bloc 3d Ra Zz ran 223 OIL AUX 30
4 1)0 LTC CAB 46 RIM 223 DSL AUX1 BD
4 Dg 23-3 Air CPrsr 2 223 DBL AUXI 3O
2A 31 742 Corridor 31cc Htt 23 223 OBL AUX1 BD
4 Power Outlets 223 OIL AUX RD5

2A D9 28-B Nuffler Ru Ezh ran 223 DIL AUXI 90
223 OIL LAUX 30

CaMe? ST 9QUIPID-00 LOAD VLI LUA SY OVLDSIIOK
No SIZE aIZZnIM

231-3
251-3
251-3
214-8
231-3
251-3
231-5
231-3
231-3
231-3
231-3
231-3
231-5
211-3
23I1-3
251-3

1 2-11131-30-43-

2 2-111-30-450-3

1 2-111-32-312-3
I-cuea-215-9-3

I 2-1113-$2-2LO-

0-1113-30-412
2-PO-215-5,6,7

I 2-NT13-30-466
IOIALL

0.33
15.0
15.0
1.* O
4.16
0.13
1.*00
0.M

15.00
2.00

45.00
5.00
7.50
0.00
1.50

1.00 10.0
19.50 116.4
13.05

1.95 7.9
5.*00
0.39 2.6
1.65 11.3
1.15 6.5

20.00 1.18.4
2.70 22.6

54.*10
7.10 44.5
9.*30
0.*00
2.65 20.0

144 .74 M.4.09

1.15 T49

1.15 126

1.15 T39

T29

zF3*A005

343-020
0 1W3-A003

313-LAO0

313. P.010
C3-13.100
B13-A025Z
513-51020
B313-100
034005O

INB? POSIT

11-104 48-A
11-10448-A

N- 12212-A

11-08663-A
N-122112-A
N- 12212-A
11-10 443-A
11-10441-A

11-12212-A

41 HI 11-10448-A

CALC
CH REV



GROUP 4 DBL AUX BOARD 2B2-3 VBN-SSB-TIOS-0008 Rev 10 DATE 14-Iep-90

OP BUOJTITLS MODS
MO.

4 Dg 28-3 Aux LubeOll dClc Pap 3 224 DSL AUEX
2k DO 23-3 RM ElM VAN 2-B 224 DOL AUEX
4 DO 23-rn WATER NEIATSR 2 224 OIL AUEX
4 Dg 2b-B Lube oil Circ Pap 2 224 OIL AUXI
4 DO 23-a BTRY CHUB MOR FOR 224 DIL ALEX
I 3110 3MG SUP VLV FROM HOR 2A 224 DIL AUEX
4 Dg 23-3 Day Tnk FO Xhi Pup 2-B 224 OIL AUJX

2A Dg 23-n 480V uSlc Bd Ra Htr 224 DSL AUEX
2h Dg 23-3 Ra Htr A 224 OIL AUEX
2A Dg 23-n Its Htr 3 224 OIL AUEX
4 Dg Bldg fuel oil Ifc Pap 224 OIL AUEX
4 Dg 23-3 Air Cpxsr 1 224 OIL AUEX
4 Dg 23-8 Sp Htx 224 DOL AUEX

224 DSL AUEX

BOARD COMPT ST ROUIPJD-.MO LOAD FIl LEA Of OVLDITROK
HO SIZE SIZETIME

3D 232-8
RD 232-3
BD 232-3
RD 232-3
3D 232-3
BD 232-3
8D 232-3
BD 232-3
3D 232-3
3D 232-3
SD 232-3
BD 232-3
3D 232-3
BD 232-3

I 2-MTR-82-A013-3
2 2-NTR-30-454-5

2 -HTR-12-312-B
Z -MTt-82-82-3
2-CNOR-215-8-B

I 2-FCV-67-65-3
1 2-NTI-11-54-B

2 -HT3-30- 490
Z-HTR-320-477
2-NTSt-30-471

I O-NT-1u-98
1 2-11T3-12-270

2 -HTR-12-200
TOTALS

0.75
15.00
15.00
1.00
4.16
0.13
1.*00
7.*50

20.00
20.00
7.50
5.00
4.50

1.60 8.5
19.50 113.4
16.05
2.05 11.2
5.*00
0.39 2.6
1.65 11.2
9.*30

24.70
24.70
11.00 62.5
7.25 44.5
5.42

130.11 U60.02

1.00 T24 W1-4005
1.15 T49 R13-%05O

313-4030
1.00 T26 SV3-%O05

313-3020
T8 90 313-ADO)

1.15 T26 313-&003
31-3020
213-3030
313-5030

1.00 T42 313-%02SZ
1.15 T39 273-4025

W1-5020

333 S3?
INST 1POSIT

1s
260

22

7
21

125
105

DCU CALC
CM REv

11-104 48-A

11-12212-A

H1-086663-A
11-12212-A

H B

NMN

NMv

Y 0

NMN

N
N

N
N

N

3 11-12212-A
2 11-12212-A



GROUP 4 DOL AUX BOARD C1-8 WBN-SSB-TI06-0008 ReV 10 DATE 14-Sep-90

OP &NO-TITLS MODS
NO.

BOARD COtIPT ST SQUIPID-00 LOAD FLI
No SIZE

LRA SF 0VLDBTROK
SI ZETIHE

Ski BKE '89T
INS? Pool?

2A 0.0 RN LXI' VAN 2
2A D.0. 314. SIR VAN 1
24 480V AUJX BD RH RHI VAN
2A 6.9KV SD. RH
4 D.0. SAT COR0
1 33CV TO OIL GEM OC-B 8411
I. S3CV TO OIL 0EM OC-S HTX
4 0.0. DAY TANK PUEL TRANS
4 D.C. DAY TANK FUEL TRANS
4 ADOB LIGHTING CAB

VLv
VLV
P842 I
P142 2

DSL AUX
OIL AUX
DIL AUX
OIL AUX
OIL AUJX
OIL AIX
OIL AUX
OIL MIX
OIL MIX
OIL AUX
OIL MIX

BD Cl-S
BDO Cl-S
BD Cl-I
SD Cl-I
BD Cl-I
BO Cl-I
so Cl-I
SDI Cl-S
RD Cl-S
RD Cl-S
30 cl-I

0-M41-30-3 32-B
0-HU1-30-3 34-B
0-141-30-331-8
0-841-30-330-a
0-CHOR-2 15-C-I
2-FCV-67-73-S
I-FCY-67-72-1
0-84T3-18-108A-I
0-NTB-16-106u-2
0-LAC-215-49

TOTALS

15.00
15.00
1.50

10.00
10.60
0.13
0.13
1.*00
1.*00

45.00

16.00 105.2
16.00 105.2

1.95 13.4
12.00 71.9
13.00
0.60 2.6
0.60 2.6
2.00 10.0
2.00 10.0

54.00
122.15 )27.99

1.15
1.15
1.15
1.15

C2289
C2213
C268A
C16.*311

C066 90
C066 90

1.15 C268A
1.15 C268A

13 2 SR
T282SR
11133
T135213
AMU2
T'alA
TRAIA
1312.5
T1,22.5S
&4J76

84-10446-A ".
84-10446-A MI.
84-10441-A Y~
84-18446-A Y

N
84-08663-A N
84-06663-A N

YI210
v RIO

84-12212-A Y 910

H 8
CALC.;
CH Ray



GROUP 4 DBL AUX BOARD C2-8 WDN-SEB-TI08-0008 ReV 10 DT 4lpS

GP ENG-TITLE MODE
NO.

4 DSL OEM 380 A LUBE OIL PIP 1
4 DSL OEM &NO 8 LUBE OIL PIP 2

2A PIPE GALLERY RN HYR 2
2A 6.9KV SO RH HTR 2
2A FUEL OIL '13NsEru Rm 3111 VAN
4 DO SNO A H20 HTR
4003103O 8 20 HTR
2A DO RM 1113 1
2A DO RN HTR 2
2A FIRE PROTECT RN HTR
2A '1RANsFoamnE RM HTR
4 DO BLDG FUEL TRANlS, PIP
4 DO AIR COMP 1
4 00 AIR COMP 2

2A DO MUFFLER RN 3111 VAN
4 DO SPACE HTR
4 HOIST (POWER OUTLET)
4 HOIST (POWER OUTLET)

2A 6.9KV 3D RN HTR 1
2A PIPE GALLERY RN NTR 1
2A VESTIBULE HTR
4 ADO BLDG P119 OUTLETS

2£ 410V BO RN HTR

226
226
226
226
226
226
226
226
226
226
226
226
226
226
226
226
226
226
226
226
226
226
226
226

BOARD

tsLt AUX
DSL AUXl
DSL AUX
DSL AUX
D8IL AUX
DSL. AUX
DSL MIX
DSL MIX
OIL AUX
DIL MIX
OIL AUX
DIL AUX
DSL MIX
DSL MIX
DSL MIX
DSL MIX
OIL MIX
DSL MIX
DSL MIX
DSL MIX
DOL MIX
DSL AUX
DSL MIX
DOL AUX

COuP? ST RQUIPIDNO
No SIZE

BD C2-8
3D C2-0
BD C2-3
BD C2-S
BD C2-8
BD C2-8
BD C2-8
3D C2-3
3D C2-3
BD C2-8
BD C2-3
BD C2-8
BD C2-8
BD C2-8
#0 C2-S
3D C2-8
3D C2-8
BD C2-S
3D C2-I
BD C2-8
BD C2-8
3D C2-S
3D) C2-S
3D C2-8

I O-lTt-82-CI-S
1 0-NTt-82-C2-2

O -H'1l-30-321
0-HTR-30-319

I 0-M'1-30-329
1 0-M1-f-CA-S
I O-NTR-32-Ca-l

0-HTR-30-317
0-MT-30-322
0-HTt-30-32$
O-MT11-30-324

I 0-I1I3-16-110
I 0-MT-$2-320
1 0-NTR-12-321
1 0-MTR-30-327
I 0-M -13-2-C-S

0-PO-215-12
0-PO-215-13
0-HTR-30-31S
0-HTIt-30-320
O-HTR-30-323
0-PO-215-8-11
O-HTR- 30-3 26

TOTAL$

LOAD FLI

2.00
2.00
7.50
7.50
0.50
15.00
15.00
20.00
20.00
7.* 0
7.50

10.00
5.00
5.00
1.50
4.50
0.00
0.00
7.50
7.50
7.50
0.00
7.50

3.50
3.50
9.03
9.03
1.00

16.05
11.0s
26.25
24.06
9.03
9.03

13.*00
7.10
7.10
1.95
5.42
0.*00
0.00
9.03
9.03
9.03
0.00
9.03

201.22

LEA BF OVLDSTROI
31 UTIME

22.6 1.00 C419A
22.6 1.00 C419A

10.0

100.3
44.5
44.5
12.5

CIlio&
C228B
C228B

C1635

C261&
C695A

H B

TR8SI

A4jI%

'138251
'138251

A4J30

A4j15
AMJ1
138219
'138111t
'135123

A4J60

A4j15
A4JlS

A4j90

BAR SET ocu cai; .c
INST POSIT CH REV

M-12212-A Y RI10
M-12212-A Y 31 0

v
N

M-10448-A Y
M-12212-A Y RI0
M-12212-A T 210

N
N
N
U

H-12212-A N
M-12212-A Y 1I0
M-12212-A 1 310
M-10441-A

M-1046- Y1

DATE 14-Sep-90



GROUP 4 RMOV BOARD lAl-A VBN-99B-NS-T108-0008 Rev 16 TBEINCPG

t t GP ENG-TITLE
H 9

N N 23 Boric Acid Tank A Htr A-A
Y N 23 Boric Acid Transfer Pap iA-A
Y N 2B Boric Acid Transfer Pap IA-A
N Y I. THERM bAR SYS BSTR PNP iA-A
N N 23 RWST To RHR Pap Flow Cant Vlv
N R 4 TORNADO DAMIPER CONTROL XFNR
N N 23 Boric Acid Tank C Htr A-A
Y Y 2B CNTFGL CHARG PMP iA-A AOP
N Y 23 SI8 Accum Tank 1 Flow Isol Vlv
N N 23 SPARE
N R 4 UV ANN
Y N 23 ArW Pap A-A Lube Oil Pap A-A
N R 4 OVERLOAD BYPASS
N N 4 HPrP Sys Low Level Intake Vlv
N N 23 RHR Sys 13in VIV
N Y 1ILWR CONPTIB CLRS ISLN VLV
Y Y 4 HPrPTN AHDR FCV TO YARD
Y Y 23 POSIT DISPLMNJT PNP RECIRC VLV
Y Y 4 RCS Press Relief FCV
Y Y 4 HPFP AUX BLDG TN A DR VLV
Y Y 23 Seal Flow Ret Isln Vlv
Y Y 28 CHARGING FLow ISLN VLV
Y N 23 SIS Accum Tank 3 Flow Isol Vlv
Y N 23 CIIARO PNP lA-A MIN FLOW
Y Y 23 Vol Cant Tank Outlet Ilan Vlv
Y N 23 SI8 Accus Tank 1 Flow Isol Viv
Y Y 23 RWST To Charging Pap Vlv Cant
Y Y 23 SrS PMP INLET TO CVCS CHO P112
N N 1IRCP OIL CLRSUP CNTMT ISOL VLV
N N 23 RWST To RHR Pap Flow Cant Vlv
Y N 23 SIS Pap Recirc To RVST
YI 123 RHR Sys Ilan Vlv
Y N 23 Cant Spray Pap l.A-A Recirc FCV
Y Y 23 SIS Pap Inlet To CYCS Chrg Pap
Y R 2B RHR Hx AToCVCS Chrgr Pap
Y Y 23 SIS Boron mIn Tank Shutoff Vlv
Y R 23 SIS BIT Inlet Shutoff Valve
Y Y 23 SIS Pap LA-A Inlet Vlv
Y R 23 Cntat Sump To RI4R Pap A-A
N R 23 SIS To RCS Loops 213 FCV
Y Y 23 SIS Pap IA-A Outlet FCV
Y Y 23 SIS Pap Out RCS Lp 103 Hot Leg
Y R 23 Cntat Sump To Spray Hdr lA FCV
Y R 23 Cntat Spray Hdr 13. Isin Vlv
Y R 23 RHR Spray Hdr 1A Isln Vlv

\NCC\MCCLDS f SEE SECTION 6.0

MODE
NO.

BOARD

235 RNOV 3D lAI-A
235 RNOV 3D lAi-A
235 RNOV 3D lAl-A
235 RMOV 3D lid-A
235 RHOV 3D IAl-A
235 RNOV 3D 1A1-A
235 RNOV 3D 1Ai-A
235 RNOV 3D 1Al-A
235 RMOV 3D iki-A
235 RJIOV 3D iAl-A
235 RMOV ED Ild-A
235 RNOV 3D lkl-A
235 RNOV 3D lid-A
235 RNOV 3D lid-A
235 DJ4OV 3D lid-A
235 RMOY 3D lid-A
235 RNOV 3D lid-A
235 RNOV 3D lid-A
235 RM0V 3D Il-A
235 RNOV 3D lid-A
235 RNOV 3D lid-A
235 RNOV 3D lid-A
235 RHOV 3D lidl-A
235 RNOV 3D lid-A
235 RMOV 3D lid-A
235 RMOV 3D lid-A
235 RMOV 3D lid-A
235 RNOV 3D Il-A
235 RMOY ED lid-A
235 RNOV 3D lid-A
235 RNOV 3D lid-A
235 RMOY BD lid-A
235 RMCV 3D lid-A
235 RMOV 3D Ul-A
235 RMOV 3D 1A-A
235 RMOV 3D lid-A
235 3.NOV 3D lid-A
235 RNOV 3D lid-A
235 RNOV 3D lid-A
235 RMOV 3D lAl-A
235 RMOV 3D 1lid-A
235 RNOV 3D lid-A
235 RNOV 3D lid-A
235 RMOY 3D lid-A
235 RMOV 3D lid-A

CONPT ST IOUIPIDN00
NO SIZE

2A 1-HTR-62-239-A
23 1l-MTR-62-230-A
23 2 l-NTR-62-230-A
2C 2 1-NTR-70-131-A
2Z1 1-YCV-63-1-A
2F1
3A O-HTR-62-243-A
3E 1 I-MTU-62-AOP-A
3F2 I-FCV-63-11S-A
4A
4C
4E 1 i-NTR-3-il8D-A

0-FCV-26- 3-A
1-FCV-74-1-A
i-FCV-67-97-A
O-rCV-26-6-A
i-FCV-62-275-A
I-rCV-68-33 3-A
0-rCV-26-l26-A
I-FCV-62-6 3-A
1-FCV-62-9 0-A
l-FCV-63-U0-A
I-FCV-62-98-A
I-LCV-62 -132-A
1-FCV-63-118-A
1-LCV-6 2-135-A
I-FCV-63-177-A
1-FCV-70-1O0-A
1-FCV-63-1-A
1-rCV-6 3-3-A
1-FCV-74-1-A
1-FC V-72-3 4-A
i-rCV-6 3-7-A
1-FCV-6 3-a-A
l-FCV-63-26-A
1-FCV-63-39-A
1-rCV-63-47-A
1-rCV-6 3-72-A
l-FCV-63-9 3-A
1-FCV-6 3-152-A
l-FCI'-63- 156-A
1-FCV-72-4 4-A
I-FCV-72-.39-A
1-FCV-72-4 0-A

LOAD FLI LIA SF OVLD STROK BXI USI SET
SIZE TIME INST POSIT

9.00
7.50

15.00
10.00
10.50

9.00
2.00

19.50

0.25

0.13
2.60
0.13
0.33
0.70
1.90
0.33
1.90
1.90

19.50
0.66
1.90

19.50,
1.90
1.90
0.13

10.30
0.70
2.60
0.13
1.90
1.90
1.90
1.90
1.90

12.80
10.30

1.90
1.90
3.20
3.20
1.90

10.83
13.00
18.00
14.00
13.60

10.83
3.*10

25.20

0.*56

0.45
4.73

0.6
0.75
2.30
3.50
0.75
3.50
3.50

25.20
2.30
3.50

25.*20
3.50
3.50
0.60

15.10
2.30
4.73
0.45
3.50
3.50
3.50
3.50
3.50

18.10
15.10
3.50
3.50
5.20
5.20
3.50

105.2
70.2

113.5

22.6
220.9

3.5

3.2
38.6
3.5
5.7

16.0
26.6

5.7
26.0
26.0

220.0
12.0
26.0

220.0
26.0
26 0

3.5
116.4

12.0
38.0

2.6
26 0
26.0
26.0
26.0
26.0

144.4
llt,.4

26 .0
26.0
36.0
35.0
26.0

E13-002J
1.00 T43 373-LOS)
1.00 T48 EF3-LOSO0
1.15 T44 EI3-LO5C

373-3040
ID63B020
313-3020

1.15 T31 973-AOIO
ZF3-HOSO
373-3020
ED6 3302'

T13 173-AOOI
906 33021

T9 90 B73-A003
t373-020

Tl1 66 E73-A003
T14 60 973-A003
T26 10 SF3-AO1O
T29 10 373-A~lO
T13 30 373-A003
T29 10 973-AO1O
T29 10 &73-AO1O
T49 15 373-LOSO
T22 10 313-A0lO
T29 10 173-A010
T49 15 373-3060
T29 15 373-&O1O
T29 15 313-AO1O
T11 66 313-A003
T42 20 S73-LOSO0
T22 10 EF3-A0lO
T33 120 SF3-A0lO
T9 10 ZF3-A003
T29 10 073-A010
T29 15 EF3-AO1O
T29 10 EF3-AOI2
T29 10 SF3-AO1O
T29 15 R73-A(1lO

1.00 T45 22 373-LOSO
1.00 T45 10 E73-L050

T29 10 Z73-AO1O
T29 10 E13-A0lO
T32 15 E73-A01O
T32 15 EF3-A0lO
T29 15 E7-A01O

210 2 M-10522-A
210 2 11-10522-A
160 LO 11-08663-A

11-12212-A

45 3 M-10522-A.
475 3

11-0427 7-C
N- 12212-A

7 LO 11-10522-A
11-12212-A

2110011R2
11-12212-A
N-12809-A
11-122 12-A
11-12212-A
N-1052 2-A
N-10522-A
N-10522-A
11-1052 2-A
N-10522-A
M-1052 2-A
N-1052 2-A
N-1052 2-A
3110010
A-06 555-A
11-10522-A
N-1052 2-A
N-10522-A
N-10522-A
N-l10522-A
N-10522-A
N- 10 52 -A
N-1057. -A
N-L0522-A
A-03389- A
N- 1052 2-A
N- 1052 2-A
M-10522-A
I1-10522-A
N-lOS? 2-A

CALC
CH REV

N

SIO

N i
NR1

N

N Rio
N

N

N

N RIO

N 311
N

N
N
N

N
N31
N

N

TABLE I MCC PArjs



GROUP RNOVBOARD1A1-A VBM-31D-H6-T108-0000 ReV 16 TBEI1C

OP 3N00-TITLE MODE
NO.

BOARD COWP? IT IOU IP I D-O
go SIZE

LOAD FitK LRA IF OVLD STb03
8113 TIME

23 1113 Pup IA-A Min Flov VlV
23 3113 Hx 1A Bypass VIV

I LWR COMP? 10 CLRS KILN VLV
2A Incoze Inst 3m Clr ?an 11
4 linac Cntat Pit sump 3ject PuP
4 H11, Hd: It: A-A Backwash Viv
4 11271 Hd: It: A-A Backflush Vlv
6 14OR-24V CAP SYS 3131 CHR3 NO 1

2A InCore Inst 35 Ch Vt: CPrsr IA
21 Boric Acid latching Tank Ntr 2
4 Cnatt Itandpipe [sin Vlv
4 Annulus Standpipe [sin liv
4 Power Outlets
6 NOR FDR 48V SAU' 3?!! COR0

23 SII Accum Tank 3 flow tsal Vlv
6 Refueling Vt: Ptfcn Pop A-A

2A Incurs Inst 5 WClu Pump 1A
23 Boric Acid Batch Tank Agitator
4 RCP Spray [sin Vlv
6 ALT 703 48V 131. BT!! CHR3
4 Power outlets

235 314013 SO l-A
235 3140? RD lA-A.
235 3)401 50 1)1-A
235 3140? BD 1A1-A
235 31401 30 1)1-A
235 3110? 30 WA-A
235 31401 3D 1)1-A
235 3140? B0 WA-A
235 3)40? 30 1)1-A
235 3140? 30 11-A
235 11401 30 1).1-A
235 3)40? 3D MA-A
235 3140? 30 1)1-A
235 3140? B0 lAl-A
235 31401 BD 1)1-A
235 3140? RD lA-A
235 31401 B0 1)1-A
235 3140? B0 1)-A.
235 31401 RD WA-A.
235 3140? BD 1)-A
235 31013 BO 1-A
235 3140? BD lA-A

140
143
15D
16A
163
16D
163
1611
16F2

17A
178
17C
173

17Y1
17F2

18A
18CC
ISO
le3

1871
1872

1 1-FCV-74-12-A
1 1-FVC-74-33-A
1I -MC-67-19-A
1 1-MT13-31-265
1 1-MT13-77-129
1 0-MC-26-141-A
1 0-1C1-26-7-A

O-C303-252-1
1-1413-31-303/2

2 1-M1-62-228/2
I 1-MC-26-240-A
1 I-Mc-26-242-A

I-PO-213-)1/1-5
0-c303-240-8
1-7C1-63-80-A

2 0-1413-73-19-A
1 1-N1R-31-303/1
1 0-MT11-62-226
1 1-VC?-26-243-A

0-cUGZ-250-1
1P0-213-)1/6-10

TOTALS

0.13
1.90
0.13
3.00
1. 50
0.26
0.26
7.57
3.00

22.50
0.67
0.67
0.00
7.*50

19.50
20.*00
3.00
1.00
0.*67
7.50
0.00

0.45 1.6
3.50 21.0
0.6 1.5

4.30 26.7
2.40 14.9
0.55 5.7
0.55 S.7

17.00
4.60 31. 0

27.07
2.10 11.S
2.10 10.5
0.*00

15.*00
25.20 201.0
26.00 145.0

4.20 "-1.
2.05 12.5
2.10 10.5

15.00
0.00

643.37 2736.6

I

LS
I'

Lt~

\NCC\MCCLDS * SEE SECTION 6.0

H B
Ka SET
INS? Post?

CALC
CH RE

(

I

T29

1.15 T33
1.00 T27

112
T12

1.00 T21
1.00 121

1.15
1.15

10 Z13-A043
15 uW3-ALO.
66 R73-k0C3

313-A010
373-A0LS

10 311-AO03
10 Z73-A003

30633030
3D63B020
3173-2040

20 173-A005
20 313-AGIfS

31P3-31(0
3D633020
M1-3050
173-1,050
173-A010
173-A,005

20 2343-005
10633020
3063B100

14-1052 2-A
14-10522-A
211001132
14-10444-A
14-12212-A
14-12212-A
14-12212-A
N-
r- 13654-A
14-10522-A
14-12212-A
14-12212-A

14-

14-
14-10448-A
14-10522-A
14-12212-A
14-
14-12212-A

SIO

NRi

x Rio
YN i

GROUP 4 RHOV BOARD W-A TABLE I MCC



GROUP 4 )ARD 1A.2-A VBN-SEB-MS-T108-0006 Rev 16 TBE11C e-1PG

*# GP ENG..ITLE
H B

MODE
NO.

BOARD COMP? ST IOUIPID-NO
NO SIZE

LOAD FLI LRA SF OVID STROK
SIZE TIME

BKR BKR SET
INST POSIT

NOR 125V SP VYL BTRY CHGR 1-S
Standby Ltg.Cab 14
ERCY Hit A Ilan Vlv
BRCV Hit A lIsn Vlv
AFWP Turb Sts Sup Fm St. Gen 1
St Flow To AFWP Tuib lIsn Vlv
ERCV Hit A 131n Vlv
ERCV Hit A lisn Vlv
St Gen NO 1 IV 131n VIV
Loop 1 Deaeration Line Vlv
Loop 2 DeaeratLon Line Vlv
UIV ANN
St Gen No 3 IV IsIn Vlv
Sample lix Ilin Vlv
Sply Hit IA To Hdr 23 lisn Vlv
OVERLOAD BYPASS
Hydrogen Dot Sys
Cntst Spray lix IA Sup Cont Vlv
Cntmt Spray lix 1A Disch VIv
APWP Tuib St Sply Ira St gen 4
RHR Sys 131n Bypass VIV
ERCW Hit 1A 130 vlv Before Str
Lv? Cntmt Cir 1A Diach 130 VIV
Upr Cntn Vt Clr 1A SUP 130 VlV
A.Bidg ERCV Sup Hir LA Iso Vlv
Lv? Cntmt 1A Cdr Sply lain vlv
Lvr Cntmt IC Clr Clich Iso VIv
LUp? Cntm Vt Clr 1C SUP 130 Vlv
Lvr Cntmt IC Clr Sply l31n Vlv
LWR CHNT1T 13 CLR DISCH ISO VLV
LUpr Cnt Vt Clr IA Dis 131n VIV
LIP CNTM1 VT MLR 13 DISH ISO VLV
Lv? Cntmt 1D Cdr Disch 130 VIV
A.Bidg AirCir Sup Hdt IA Iso V
LIP CNTM VT CLR IC DISH ISO VLV
LIP CNTM VT CMR 1D DISH ISO VLV
Cmpnt Cig lix A D13ch Cont Vlv
FDR BXR TO COWP 53
RCP Thrn Barr Rtn Cntm Iso Viv
RCP THERMAL BARR CONY ISOL VLV
Capt C19 lix C Dish Vi To Hidt A
SS&Con AirCpsr Sup lidr A 130 V
RCP Oil. Cr Rtn Cntmt l3in ViV
Aux Waste Evap Pkg Outlet Vlv
RCP Oil Clr Hit Cntmt Ilin Vlv

RMOV BD
RHOY BD
RMOY BD
RNOV 3D
R11OV BD
RHOY BD
R11OV 3D
R11OV BD
RMOV BD
RNOV 3D
RMOV BD
RMOV BD
RHOY BD
RMOV BO
RMOV 3D
RMOV BD
RMOV BD
R.MV BD
RMOV BD
RMOV BD
KNOV SD
RNOV 3D
RMO1V BD
RI4OV 3D
RHOY BO
RNOV 3D
RMOV BD

1A2-A
1A-A
WA-A
1ýA2
1AZ-A
1A2-A
lA2-A
WA-A
WA-A

IA2-A
lA2 -A
1A2-A
1A2-A
1A.2-A
IA2-A
WA-A
WA-A

1A.2-A
IA2-A
1A2-A
WA-A

lA2-A
1A2-A
WA-A

1A2-A
1A2-A
1A2-A

RNOV 3D 1A2-A
RNOV 3D 1A2-A
RMOV 3D 1A.2-A
RHOV BD 1A-A
RMOV BD 1A-A
RNOV BD WA-A
RNOV 3D 1A2-A
RMOY 3D 1A2-A
RMOV 3D 1A2-A
RLOV 3D 1A2-A
RMEV BD 1A2-A
RMOV BD iA-A
RMOV 3D 1A2-A
R11OV 3D WA-A
RHOY BD 1A.2-A
RMOV 3D WA-A
RMOV BD 1A2-A
RMOV BD 1A2-A

OCHGR-236-IAC-S
0-DXF-22 8-2-A

1I -PCV-3-116A-A
1 1-FCV-3-116B-A
1 1-ICV-i-iS-A
1 1-FCV-1-17-A
1 1-FCV-3-136A-A
1 1-FCV-3-1363-A
3 1-FCV-3-33-A
1 l-FCV-3-191
1 I-FCV-3-192

3 1-FCV-3-47-A
1 1-FCV-70-21S-A

i -rCv-I7- 147-A

1-H2AN-43-200
1 1-FCV-67-125-A
I I-FCV-67-126-A
1 1-FCV-1-16-k
1I. -FCV-74-8-A
1 1-FCV-67-22-A
I. 1-ICV-67-67-A
1 1-FCV-67-130-A
1 I-FCV-67-81-A
1 1-ICV-67-107-A
I I-FCV-67-95-A
1 1-FCV-67-133-A
I 1-PCY-67-99-A
1 1-FCV-67-104-A
1 I-FCV-67-29S-A
1 I-FCV-67-139-A
I I-FCV-67-112-A
1 I-FCV-67-127-A
1 1-FCV-67-296-A
1 1-?CV-67-142-A
1IL-rCV-67-146-A
1 1-FCV-67-147-A

1-FCY-70-9 0-A
1-rcv-70-13 3-A

I 0-PCV-67-l51-A
1 0-FCV-67-205-A
I 1-ICV-70-92-A
1 0-FCV-70-111-A
1 1-FCV-70-139-A

9 SEE SECTION 6.0

- ---- w--- --

CALC
CH REV

25.60
45.00
0.13
0.13
1.00
1.00
0.33
0.33

39.40
1.60
1.60

39.40
0.24
0.70

4.16
0.33
0.33
1.00
1.60
0.33
0.13
0.13
0.67
0.33
0.13
0.13
0.33
0.*33
0.13
0.13
0.33
0.33
0.13
0.13
0.33
0.70
0.70
0.13
0.67
0.33
0.13
0.13
0.33

53.00
54.10
0.*45
0.45
2.60
2.80
0.75
0.75

46.10
4.00
4.00

46.10
1.00

5.22
0.95
0.95
2.80
4.00
0.95
0.60
0.45
2.30
0.95
0.60
0.45
0.95
0.95
0.45
0.45
0.95
0.95
0.45
0.45
0.63
2.30

1.90
0.95
0.60
0.60
0.95

?.6

11.0
11.0

5.7
i.7

49k.0
21.0
2.0

494.0
S.7

5.7
5.7
116.0

5.7
1.5
3.2

12.0
$.7
1.5
3.2

1.7

1.7

1.1
1.2
1.7

s.7
1.2
1.2
5.7

9F3-B070
E063I3100
Z373-A003
973-A013
373-A0.'0
9F3-AO:.0
ZF3-A053
BF3-A0CI
ZF3-A.100
313-A0l 0
373 -A01
30633020
373-AbCo
173-A003
Z73-3072
gD63Ba20
173-3020
973-AQ03
373-A003
373-A~lO
WF-AoIO
373-A003
313-AOO 3
373-A003
173 -AOOS
173-AGO03
9F3-A003
373-A003
173 -AOO 3
973-A003
9F3-A003
373-A003
IF 3-AGO 3
373-AGO 3
913-A003
t73-A003
9313-AOO 3
37 3-AGO S
gF 3-8020
313-30:0
173-AGO S
E13-4GO03
173-AGO03
113-AGO03
IF 3-AOO 3

7
7
36
36
12
12

930
58
56

.930
12

12
12
36
5o
12'

7
7

22
12
7
7

12
12
7
7

12
12
7
7
12
29

14
12

7

12

11-13005-A
11-10522-A
11-10522-A
11-
11-
11-10522-A
K1-I10S22-A
N- 10522-A
N-10 52 2-A
11-10522-A
N-12212--A
N- 10522-A
11-08663-A

11-12212-A
P-04 060-A
11-06663-A
11-08663-A
N-
11-10 52 2-A
11-086663-A
2110010-11
11-08663-A
11-01663-A
11-086663-A
2110010-11
11-06663-A
11-086663-A
11-086663-A
11-06663-A
11-08663-A
11-08663-A
11-086663-A
11-06663-A
11-0866 3-A
11-08663-A
11-09 228-A
11-08663-A
11-08663-A
11-086c 3-A
11-OS( :3-A
;k-070S4-8
11-06619 -A
11-08663-A

N
N RIO
Y
Y

N

N
Y
NRI

U

N Rio

N R
Y

N RIO

N
N
Y

Y
N I
N R
Y

Y
N R

\11CC\MCCLDS

OROUP 4 TABLE I MCC Sep-91 PAGE



GROUP 4 BOARD 1A2-A VBN-llB-NS-TIOO-000$ Rev 16 TABLE I M1CC-S -1 AId

t O P &NO-TITLE
H 8

MODE
NO.

BOARD COKPT ST 9QUIPID-00 LOAD
No SIZE

LISA SF OVLD 5130K
SIZE ?INE

aUi DE SET
INST POSIT

I POK BKR TO COMP 6r
I BA & Gas Strip Evap Pk9 1A YCV
4 Annulus Spc 1lan vlv
1 RHR lix A lid: Inlet Vlv
I Misc Eqpt lidt Inlet Vlv
1 CCS Hi A Outlet VIV
1 CCS HX A & C Outlet Ilan VIv
1 CCS HI A 015CH BYPASS CONT VLV
1 CCS Hi A & C Inlet lain Vlv
1 CCS Hi A Inlet Vlv
1 2RCV To Cupnt C19 Hx A
1 RCP THRM BARR RET CONT ISOL VI.
1 RCP THRM BARR CONT ISOL VLV
1 lexs Ltdn Hx Cant Inlt Iso VlV
1 RHR Hi A-A Outlet Vlv
1 Sample Hi lidr Outlet Vlv
1 SFPCS Hx Sply lid: lIsn Vlv

2A 480V 3d Rm IA A/C Cprsr 1A-1

236 RNOV SO 112-A
236 RMOY BD WA-A
236 RHOY BD 112-A
236 RHOY BD lA2-A
236 RIIOY BD 1A2-A
236 RNOV DO 112-A
236 RHOY BD 11-A
236 RNOV 3D WA-A
236 RHOY BD 1A-A
236 RKOV BD 1A2-k
236 RMOV BD 112-A
236 RMOV 3D 1A2-A
236 RMOY BD 11-A
236 IWOY 3D 1A.2-A
236 RNOV BD 1A2-k
236 RNOV BD 1A2-A
236 RMOV BD 1A.2-A
236 RISOV BD 1A2-A

i-rcv-67- 223-A
l-FCV-70-16 S-A
1-lCV-26- 245-A
l-YCV-70- 2-A
I-ICV- 70-4-A
l-PCV-70-8-A
I -rCV-lO -10 -A
l-FCV-67-14 3-A
I-rCV-70-23-A
1-FCV-70- 25-A
I-VCV-67-4 51-A
I-VCV-70-9 0-A
1-PCV-70-13 3-A
1-FcV-70-l 43-A
1-FCV-70-156-A
1-VCV-70-183-A
0-VCV-70-19 7-A
1-NTR-31- 465-A

0.66
0.33
0.67
0.33
0.33
0.33
0.33
0.13
0.33
0.33
0.*67
0.70
0.*13
0.33
0.33
0.*13
0.33

50.*00

2.30
0.95
2.10
0.95
0.75
0.95
0.95
0.45
0.95
0.95
1.90
2.30
0.45
0.95
0.63
0.45
0.95

57.00

12.0

51.7
5'.0
1.7
5.7

3.2
5.7

5.7
1.3

S.7
5.0
2.6
5.7

350.6 1.15

120 E7-AOOS
so 173-A303
20 EV3-A0O1
90 173-&OO1
90 E?3-kooj
100 E1-Aoal
100 173-A003
120 173-A003
1,00 V734803
106 273-A003
120 E13-005

66 273-A005
i5 EI-A0O1
66 E73-AOOs
90 E73-AO03
is 373-A00)
100 V3-A003

71D633125

29 4 11-06663-A
12 3 11-08663-A
10 2 11-12212-A
12 3 11-06663-A
12 3 A-06645-C
12 3 11-08663-A
12 3 11-08663-A
7 LO P-01136-A

12 3 11-01663-A
12 3 11-09663-.%
14 LO 11-01663-A
29 4 11-08663-A

7 LO 11-08663-A
12 3 11-086631-A
10 2 A-0661S-C
7 LO 11-06663-A

12 3 11-06663-A
600 LO F-136S4-A

(

1'

-p

\MCC\MCCLDS * SEE SECTION 6.0

CALCCH REV
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N
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(IROUP 4 RIIOY BOARD 191-B WBN-SSB-TI08-0008 Rev 10 DT 4Sp9

H B
BOARDGP 3UO.TITLE NODS

NO.

23 Boric Acid Tank A Ilti B-B 237
2B Bor ic Acid Transfer Pup 11-n 237
2B Boric Acid Transfer Pap 1B-n 237
1 COMPT CLR BOOSTER PUMP 18-B 237
4 TORNADO DAMPER CONTROL XFMR 237

28 818 Pup Cold Leg mIn 237
28 Boric Acid Tank C Htr 3-B 237
1 CDWE Bldg Supply Valve 237
6 NOR 24V CAP SYS BTRY CHUR NO 2 237
23 SBi ACCUN TANK FLOW ISOL VLV 237
29 818 Boron InJect Tank Htr lB-B 237
4 UV ANN 237

29 Cntfgl Chgrg PPP 1B-B lOP I237
4 IIPFP Aux Bldg Tn B Hdr VlV 237

25 ERR Sys lain Vlv 237
23 RHR Sys lain Bypass Vlv a237
4 RCS Press Relief Flow Cont Viv 237
23 Seal Flow Ret lain Vlv 237
23 CHRO FLOW ISLN VLV 237
23 cHRO P142 lA-A HIN FLOW 237
23 818 ACCUN TANK FLOW [SOL VLV 237
23 Vol Cant Tank Outlet lain Vlv 237
28 RVST To Charging Pup Vlv Cont 237
21 818 ACCUN TANK FLOW ISOL VLV 237
7 SPARE 237
23 linr Bozation Flow cant Vlv 237
23 RHR To RCS H.L. 113 Flow [so V 237
23 Cant Spray Pap 13-3 Recirc FCV 237
23 818 lA-A DSH TO RWST SHTFF vLv 237
23 RWST To SIB Pump Flow Cant Vlv 237
23 RHR Sys slan VIV 237
23 RWST To Spray Hdr IB FCV 237
23 818 PNP INLT TO CYCS CHRO PMP 237
28BRHR Hx B To 515 Pap 237
29 818 Pup Cold Leg mIn 237
23 SIB Boron Inl Tank Shutoff Vlv 237
23 STS Bin InJ Tnk mInt Shtff Vlv 237
23 SIB Puap 13-B Inlet Vlv 237
2B Cntmt Sunp To RHR Pup B-8 237
23 SIB To RCS Loops 114 FCV 237
23 818 Pap 18-B Outlet FCV 237
23 SIS PKP OUT RCS LP 214 H. LEG 237
23 SIS 18-B Dsh To RVST Shtft Vlv 237
23 Cntat Spray Hdr 13 slan Vlv 237
23 RHR Spray Ndr 19 Ilan Vlv 237
23 Cntat Sump To Spray Hdr 13 FCV 237
29 EMS Pap l.B-B Inlet FCV 237
23 RH! Pap 13-B Min Flow Vlv 237

COHPT ST EQUIPID-00N
No SiZU

RNOV 3D
RHOY BD
RNOV BD
RMOY 3D
RNOV BD
RHOY 3D
RNOV 3D
RNOV ID
RNOV BD
RMOV BD
RMOV 3D
RHOY 3D
RNOV BD
R14OV ID
RNOV BD
RMOV BD
RHOY 3D
RMOY BD
RMOV 3Do
RHOY 3D
RHOY 3D
RNOV BD
R14OV BD
RHOY 3D
ENOV 8D
RMOV 3D
RNOV BD
RNOV 3D
RNOV 3D
RHOY BD
RMOV 3D
RHOY BD
RNOV ID
RMOV SD
RMOV ID
RMOV 3D
RHOY 3D
RNOV 3D
RNOV 3D
RNOV BD
RMOV 3D
RNOV 3D
RMOV 3D
RMOV 3D
RHOV 3D
RHOV BD
RNOV 3D
RHOY 3D

131-3
131-B
131-B
1111-B
1Il-B
mBI-B
191-3

11I-11
111-9
131-a
131-B
1111-B1
131-B
1311-B
jiB-B
Iil-B
191-B
1111-B
191-B
131-B
191-B
131-B
131-3
131-3
131-B
131- B
131-B
191-B
191-B
131-B
181-9
131-B
131-B
131-B
131l-B
131-B
131-B
131-B
131-3
131-3
191-B
131-B
131-3
131-3
191-3
131-3
191l-3
131-3

LOAD FLI

I -HTR-62-245-3
I l-MTE-62-232-B
2 l-14TR-62-232-8
2 l-14TR-70-130-B

1 -YCV-63-22-3
0-HTR-62-2 46-B

I 1-FCV-70-207-8
O-CHOO-252-2
1-FCY-63 -9 6-5
1-HTR-6 3-36-B

1 1-MTR-62-AOP-3
I 0-FCV-26-127-3

1 -ICY-74-2-3
I 1-FCV-74-9-8
I 1-FCV-61-332-8
I 1-FCV-62-61-3
I I-FCV-62-91-B
I l-FCV-62-99-3
2 I-FCV-63-67-B
I I-LCV-62-133-B
I I-LCV-62-136-3
I l-FCV-63-96-8

I I-YCV-62-136-9
I 1-FCV-63-172-B
I 1-FCV-72-13-B
I 1-FCV-63-4-B
I 1-FCV-63-5-B
I I-FCV-74-2-3
1I -FCV-72-21-B
I 1-FCV-63-6-6
1I -FCV-63-11-B
1 I-FCV-63-22-B
I l-FCV-63-25-3
I 1-FCV-63-40-B
I I-FCV-63-48-B
2 I-FCV-63-73-B
I 1-FCV-63-94-B
I l-FCV-63-153-B
1 1-FCV-63-157-B
I 1-FCV-63-175-3
II-FCV-72-2-B

I l-FCV-72-41-B
I I-FCV-72-45-B
I i-FCV-74-21-B
I I-FCV-74-24-B

9.*00
15.00

7.*50
10.00

1.90
9.00
0.13
7.*57

19.50
6.00

2.00
0.33
2.60
1.60
1.90
1.90
1.90
0.66

19.50
1.90
1.90

19.50

1.30
2.60
0.13
0.70
1.90
2.60
3.20
1.90
1.90
1.90
1.90
1.90
1.90

12.60
10.30
1.90
1.90
0.70
3.20
1.90
3.20

10.50
0.13

LRA SF OVLD8TROK KR
SIUITI4E

10.63
16.00
13.00
13.00

3.*50
10.63
0.45

17.00
25.20

7.22

3.*10
0.75
4.73
4.*00
3.50
3.50
3.50
2.*30

25.20
3.50
3.50

25.20

2.40
4.73
0.45
2.60
3.*50
4.73
5.20
3.50
3.50
3.50
3.50
3.50
3.50

16.10
15.10
3.*50
3.50
2.*30
5.20
3.50
5.20

13.60
0.45

1.00 1
1.00 1
1.15 '1

105.2

70.2

26.0

3.1

106.0

22.*6
5.7

36.0
25.0
26.0
26.0
26.0
12.0

206.0
26.0
26.0

206.0

16.0
38.0
2.6

16.0
26.0
36.0
36.0
26.0
26.0
26.0
26.0
26.0
26.0

144.9
116.4

26.0
26.0
16.0
36.0
26.0
36.0

116.5
3.2

313 -3020
!48 273-LOSO
~43 Z313-LOS
!44 93-3LOSO

ED6 33020
31-1010
373- 3020

T9 30 W1-A003
30D633030
073-11050
313-3020
306:-3020

!31 Z313010
W1 30 313-1003

M1-3020
r31 120 31-10,10
P29 10 31-1010
r29 10 373-k010
r29 10 31-1010
P20 10 313-1010
~48 M1-HOSO
r29 10 E13-AO1O
~29 15 373-A010
!4l 313-B060

313-10' 0
EF3-AD1O
313-1003
373-1010
313-1,010
313-1010
313-1010
3? 3-1010
313-1010
313-1010
313-1010
33.3-1010
313-1010
EaW3-L050
313-LO5O
FF3 -1010
313-A0l 0
313-k010
313-AC 10
313-1010
313-1010
R313-LOSO
313-1003

DIR SET
INST POSIT

DCN CALC
CH REV

210 2 14-10522-A
216D 2 14-10522-A
160 LO

M4-122 12-A
56 4 t
7 LO- 1-06663-A

M4-
400 2

14-12212-A
45 3 14-10522-A
12 3 M4-12212-A

56 4 14-10522-A
58 4 14-12212-A
56 4 14-10522-A
56 4 14-10522-A
27 LO M4-10522-A

400 2 14-10522-A
58 4 14-10522-A
56 4 14-10522-A

14-10522-A

14-10522-A
14-10522-A
14-10522-A
14-10~22-A
14-10522-A
14-10522-A
14-10522-A
14-10522-A
14-10522-A
14-10522-A
14-10522-A
14-10522-A
M14 0522-A
14-L0522-A
1-03369-A
14-10522-A
14-10522-A
14-10522-A
14-10522-A
14-10522-A
14-10522-A
M-1052 2-A
14-10522-A

1.15 1

I

I

N

Y
Y

N

SIO

N 1

N

N
N31
N
N

N

N

N G

N
N

DATE 14-Sep-90



OROUP 4 RMDV BOARD 191-B VBN-EKD-TIOI-0006 ReV 10 DATM 14-Bep-90

OP 3N0..TITL3 MD
NO.

BOARD COMPT ST SOUIPID-00 LOAD VIA
No 3123

LEA Sf OVLDMTOK
SIflTIMS

311 SET
INST POSIT

IC Cý
D~CHA ýRz

1KM NM 15 Bypass Vlv
Incoze last Ma ClI ran 18
OVIRLOAD BYPASS
Power outlets
ALT FOR 48V SPARS STRY CHOs
113 ACCUM TANK FLOV ISOL VLV
Boric Acid Batch Tank Ntz 1
Annulus Standpipe lain Vlv
AIM Pop B-fl Luba Oil Pap B-B
Power Outlets
ALT FOR 48V PLANT UTRY CHUB
Incore Inst Ra Ch Wtr Cprsr 1S
Refueling Wtr Prfcn Pmp l-fl
Incore Inst RM Circ Pump 19
Aux Bocation Tank Agitator
HPFP Mdi Stinz 3-fl BfiIlush Vl%%
HPFP Hdr Itini fl-f flkilush V1~,

RMMV BD
MMCV 3D
RMMV BD
RMMV RD
RMMV 30
MMCV RD
RMYC 3D
RMMV BD
RMMV SO
RMMV BD
RMMV SO
RMCV BD
RMMV SO
MMDV BD
RMMV BD
RMMV BD
MMCV so
RMMV BD

hiB-f
191-fl
131-B
131-fl
131-fl
181-B
131-fl
131-3
luI-f
B13-

131-3
191-3
131-3
191-3
;B1-3
191-fl
131-3
191-fl

15SD
1 6A
16D
163
16VI
1612

17A
173
17D
1791
IM7
IM7P

ISA
I SC
1SD
151
ISV

1I1-1CV-74-35-3
1 1-NTM-31-266

I -P0-213-B111-S
O-CHOR-2 40-3
I -FCV-63-67-2

2 1-HTR-62-22/11
I 1-FCV-26-241-3
I -KTit-3-1250-3

IPO-213-Bh/6-1O
O-CHOR-? 40-11
1-HTI-31-324/2

I 0-NTR-75-20-3
I 1-MTR-31-324/1
I 0-NTR-14-2
I 0-FCV-26-142-3
I 0-FCV-26-14-8

TOTALS

1.90 3.50 26.0
3.00 4.30 26.7 1.15

0.00
7.50

19.50
22.*50

0.*67
0.*25
0.00
7.50
3.*00

20.*00
3.*00
1.*00
0.*26
0.26

O0.00
15.00
25.20
27.07
2.*10
0. 66
0.*00

15.00
4.*60

26.*00
4.*20
2.*20
0.55
0.55

446.1

206.0

5.0
3.5

95.0
145.0
30.*1
12.5

5.7
5.7

2502.5

I1.15
1.15
1.*00

T29 is 273-1010
T33 113-L010

30631020
373-3100
30630020
373-90509
373-9040

T19 40 31-1003
T13 373-AL003

313-3100
I0673020
30618020

T51 W1-4.050
T33 373-ACIO
T26 313-4005
T.12 10 313-AO03
TI? 10 313-A0O)

58 4 11-10522-A

K-

2 11-12212-A
LO 11-10522-A

N-

11-12212-A
11-12212-A

H 8

N I
N
* R10

NRI

N

Y RIO



GROUP 4 RHOV BOARD 192-B WBN-SSB-TIOS-0008 Rev 10 DT 4Sp9

GP &NO-TITLE *NODE
NO.

BOARD COMP? ST EOUIPIDJIO
No SIZE

LOAD FL! LEA SIP OVLDSTROK
SIZRTINI

DEE 89T
INST POSIT

Do CAiLc
CHi REV

4 ALT 125V SP VTL BTRY CHGR
6 Standby Ltq Cab 12
23 11CM Hdr B Ilan Vlv
29 11CM lidi 8 Ilan Vlv
6 St flow To 17WP Turb Ila Viv
2B9R3CM Hdr B Ila VIv
2B 11CM Hdr a Ilan VIv
2C ST GEN No 2 PM ISLN VLV
2C Loop 3 Deaeration Line VIv
2C Loop 4 Deaexatlon Line Vlv
4 UV ANN

2C St Gen No 4 PM Ilan Vlv
4 NPFl Con Ndr To Yd FCV
1 COME Building Return Valve
1 LMR COMPT IA CLRS ISLN VLV
I Cntmt Spray lix 13 Sup Cont Viva
I Cntmt Spray lix IS Disch Vlv
1 RCP THERMI BARR RTN CON? ISO VL
1 RCP TH9RII BARR CON? ISO VLV
4 OVERLOAD BYPASS
I Lwr Cntmt 19 Cir Dish Iso VIv
1 Up Cnto Vt CIr IA Dish lao VIv
1 11CM Hdr 1S Iso VIv Betote Stc
I A.Bldg 11CW Sup Hdr I9 lao Vlv
I Lwr Cntmt 1D Cit Dish Iso Vlv
1 Up Cntm Vt ClI IC Dish Iso VIv
1 Lwr Cntmt IA Cir Di3h 1so VIv
1 Lwr Cntmt IC CIr Dish Iso Viv
I Up Cnta Vt CIt IS Dish Iso Vlv
1 Up Cnt. Vt Cli 19 Sup lao Vlv
I Lwr Cntmt 1B Cit Sply Ila VIv
1 Lwr Cntmt 10 CIt Sply Ilan Viv
I UP CNTM VT CLR ID DIS ISO VLV
1 Up Cntm Vt Cli 1D Sup Iso Vlv
1 A.DIdg AirCIr Sup Hdt 19 lao V
1 STA S & C AC SUP HOB B ISO VLV
1 LWR COMPT 1C CLRS ISLN VLV
2C Hydrogen Dot Sys
1 Yd Hdc B Diach Viv To CIg Twr
1 IRCY To Cmpnt C19 lix A
1 FOR BKR TO COMP 6D
4 Annulus Spi Isla Vlv
I CCS lix A & C Inlet Ilan Viv
1 RCP Oil CIt Rtn Cntnt Ila Viv
1 RCP Oil Cit lidr Cntmt Ila VIv
1 CCS lix C Outlet Vlv
1 RHR lix 8 lidr Inlet Viv
1 CCSP 1AASIBB To C-S Outl ]so V

RHOV BD 132-B
RHOV 3D 132-31
RNOV BD 132-3
RHOV BD 192-B
RNOY SD 1312-rn
RHOV 3D, 1112-31
RNOV SD 132-5
RMOV BD 1132-11
RHOY BD 152-a
RMOY BD 1132-31
RNOV SD 192-3
RNOV BD 1132-11
RNOV 3D 1132-3
RNOV So 1312-B1
RNOV BD 132-31
SMOY 3D 1312-11
RHOV BD 1132-fl
RMOV BD 1312-fl
RNOV SD 192-B
RMOV 30 132-3
BuOy SD 1912-3
RNOV 3D 132-3
RHOY BD 132-3
RHOY BD 192-3
RHOY So 192-3
RHOY BD 182-3
RHOY SD 182-B
R14OV BD 1112-fl
RHOY BO 182-8
RHOV S0 132-B
RMOV BD 132-a
RNOV BD 132-B
RHOV BO 182-B
RHOY SO 182-B
RMOY BD 192-9
RHOV BD 132-B
RMOV SD 192-B
RMOY SD 132-B
RMOV BD 132-B
RMOV SO 192-3
RHOV BD 132-B
RMOV BD 192-9
RMOV SD 132-B
RMOV SD 132-B
RMOV SD 192-B
RMOV BD 192-S
RMOV SD 132-B
RMOV SO 132-3

2A.
28
23
3A
3S
3D
41.
43
4C
4D

SB
5C
539
5F
60
63
67
70

8A

So

9A
90
9D

19F
100

110

121.
1231
120
12B
13D
130
137

141.
14B
14D

OCHiOR-236- I1C-8
0-DXF-22 S-i-9
I -7CV-3-126A-8
I -VCV-3-1269-B
I -FCV-1-1S-B
I -FCV-3-1791.-3
i -rCV-3-1793-B
I -FCV-3-47-0
I -rCV-3-193
I -FCV-3-194

I -7CV-3-100-8
0-FCV-26-17-B
G-FCV-70-206-3
1-rCV-67-113-B
I-FCV-67-123-11
i-FCV-67-124-3
1 -7CV-70-87-B
I-PCV-70-134-B

i-rC V-67-10 3-5
1 -VCV-67-131-31
1-FCV-67-24-8
1 -FCV-67-82-9
I-7CV-67-11l-D
I-FCV-67-134-8
1 -rCV-67-8S-8
i -FCV-67-96-B1
1 -rCV-67-297-2
1 -FCV-67-13S-D
I-Pcv-67-91-D
I-FCV-67-83-B
I -FCV-67-298-B
I-FCV-67-141-B
1-FCV-67-128-B
0-FCV-67-20 S-B
I -FCV-67-105D8
1 -H2AN-43-210
O-rcV-67-362
1-FCV-67-47S-9
1 -PCV-70-67-8
I-FCV-26-244-3
I -FCV-70-13-3
1 -FCV-70-89-U
I-FCV-70-140-8
G-FCV-70-12-D
I-FCV-70-3-B
I-FCV-70-26-B

H B

2$.60
45.00
0.13
0.13
1.00
0.33
0.33

39.40
1.60
1.*60

39.40
0.33
0.13
0.13
0.33
0.33
0.70
0.13

0.13
0.13
0.33
0.61
0.13
0.13
0.33
0.33
0.13
0.13
0.33
0.33
0.13
0.13
0.33
0.33
0.13
4.16
1.00
0.70
0.70
0.61
0.33
0.13
0.33
0.33
0.33
0.33

53.00
54.14
0.45
0.*45
2.60
0.*75
0.75
46.10
4.00
4.00

43.10
0.75
0.45

0.6
0.95
0.95

0.60
0.45
0.95
1.90
0.60
0.45
0.95
0.95
0.45
0.45
0.95
0.95
0.45
0.45
0.95
0.95
0.6

5.22
2.60
2.30
2.30
2.10
0.95
0.6c
0.95
0.95
0.95
0.95

2.6
2.6

16.0
5.7
5.7

494.0
25.0
25.0

494.0
5.1
2.6
3.5
5.7
5.7

3.5
3.2
5.7
7.6
3.5
3.2
5.7
5.7
2.6
3.1
5.7
5.7
3.1
3.2
5.7
5.7
3.5

16.0
12.0
12.0
5.0
5.7
3.5
5.7
5.7
5.7
5.7

173-3070
906 18100
173-1003
W7-1003
13-1.010
173-1.003
113-1.003
173-MlOO
W1-1.010
173-1.010.
90630020
R3731.100
173-1.003
cr3-AGOO3
273-AGOo3
373-1.03
173-1.003
W-13-0 20
cr3-B020
1D63B020
zr3-A.003
zr3-AGO03
gr3-A.00 3
173-1.005
113-1.003
W7-AM,3

sr3-1.0sI3
173-1.003
173 -AGO03
173-1.013
173 -AGO03
zr3-1.003
173 -1.003
173-1.003
173-A.003
173 A.003
373 -1.0 3
173 -3020
173-AG 10
373-1.010
173 -1.01
E73-1.003
373 -1.003
931-1.003
cr3-A.003
zr3-A.003
173-1.00
173-1.003

M-1052 2-A
13-10522-A
N-
M-10522-A
N-1052 2-A
H-10j2 2-A
N-10522-A
14-10522-A
M-12212-A
14-10522 -1
14-122 12-A
M4-08663-A
211001IR2
M4-08663-A.
14-0866 3-A

M4-12212-A
2110010-li
14-086663-A
14-0066 3-A
14-08663-A
2110010-11
4-086663-A
14-086663-A
14-0854 3-A
14-086663-A
14-0866 3-A
N -08 6 63-A
M-086663-A
M4-0866 3-A
14-05666-A
M4-06663-A
14-0866 3-A
lI! 00 1R2
P 34060-1.
14-0866 3-A
14-0 663-A
14-08663-A
14-12212-A
14-0866 3-A
11100o10-l
14-0866 3-A
14-0866 3-
14-086663-A
M4-086663-A

N RI0
*,RIO

V
N
NRI
N

N 310

N

y E

N
N R

N
N
Y R9O

N

Nm

DATE 14-Sep-90



CROUP 4 RMOV BOARD 192-B VBN-KI3B-N-TI06-0008 Rev 16

**GP 1N0T!TLZ
H B

NODE
NO.

BOARD

TABLE I MCC DATS 12-Sep-91

CONPT ST ZOUIPIDJNO LOAD
No SIZz

PAOX

FL! L IA SIP OVLD STOCK
SIZE TINS

BK1R 333 St?
INS? Post?

1 CCS Pu1ps IA-A To 15-3 Isin Vlv
1 RHR lix B Rtn Ndr Ilin Vlv
1 CCS Hx A A C Outlet [sin Vlv
1 CCSP 1AA~lB3 To C-S Inl Iso Vl
1 RI4R M~r B-B Outlet Vlv
I CCSP 1AA&IBB To C-3 Inl Iso VI
1 FOR BKR TO COMP 63
1 CCS lix C Inlet Vlv
I. CCSP 1AA&IBB To C-3 Outl too V
I CCS HX C DISCH BYPASS CON? VLV

2A 480V Bd R. IS A/C Cpzsr 13-B

236 RNOV 3D 3B2-8
238 RNOV BD 132-3
238 RNOV 3D 192-B
238 RMOY BD 132-a
236 RNOV 3D 1B2-B
236 RMOV 3D 132-3
238 RNOV 3D 132-3
236 RHOV 3D 132-3
236 INOY 3D 132-3
238 RMOY DD 132-3
238 RNOV 3D 182-a
238 RMOV 3D 192-3

1-rCV- 70-34-B
1 -rCV-7 0-75-B
1-FcV-70-9-B
1-VCV-70-64-3
1-FCV-70-153-3
1-FCV-70-74-3
1-FCV-70-134-8
0-FCV-70-22-B
I-rCV-70-27-3
0-VCV-67-144-3
1-NTR-31-447-3

TOTWL

0.67
0.33
0.33
0.67
0.33
0.67
0.13
0.33
0.33
0.13

75.00

1.90
0.95
0.95
1.90
0.95
1.90
0.45
0.95
0.95
0.45

91.*50
356.21

7.6
S.7

16.0

1.6
1.6

5.7

3.2
543.5

1455

120 373-AOCS
90 Il3-A0G3

100 373-AO63
120 &13-A010
90 313-A06)

120 W1-A005
66 373-A003
100 W7-A003
100 313-ADO)
120 373-ADO3

110633125

\MCC\MCCLDS * SEE SECTION 6.0

CALC
CH m

N-08663-A
M-03663-A
N-08663-A
N-03663-A
N-00663-A
N-086663-A
N-08663-4
N-086663-A
N-08663-4
P-01136-A
F-13654-A



OHOUP 4 RMOY BOARD 2A1-A WBN-SSB-TI06-0008 3eV 10 DATE 14-sep-90

GP 3N0..TITLE MODS
NO.

Boric Acid Tank B Htr A-A 239 RNOV
Boric Acid Transfer Pmp 2A-A 239 RMOY
Boric Acid Transfer Pop 2A-A 239 RHOV
UV AiIM 239 RHOV
OVERLOAD BYPASS 239 RHOY
Vol Cont Tank Outlet lIsn Vlv 239 RMOV
24V CAP SYS BAT CHOR NO 1 (ALT 239 RMOV
INCORE INSTR RN CHILLED H20 239 RMOV
Boric Acid Batching Tank Ntr 4 239 RHOV
Cntnt Standpipe lain Viv 239 RHOY
Annulus Standpipe aIsn Vlv 239 RHOV
POWER OUTLETS 239 RHOY
RCP Spray lisn VIv 239 RHOV
ALT 24V MICROWAVE BAT CHGR 1 239 RMOV
Power Outlets 239 RHOV

239 RHOY

BOARD

2A1 -A
2A1 -A
2A1-A
2A1-A
2A1-A
2A1-A
2AI-A
2AI-A
2A1-A
2A1-A
2A1-A
2A1-A
2Al -A
2A1-A
;A1-A
2Al-A

COMFY 8T EQUIPID...M LOAD FLI LEA SF OYLDITROK
NO SUZM IUSI 13

2A
2B
2B
4C
4U
8B

16711
167

17A
17B
1 7C

173
183

1M71
1672

2-012-62-2 39-A
2-Mr-62-230-A
2-NTR-62-2 30-A

H B

NMN

NMR

M R

M R

NMR

N R

M R

9.*00
7.50

15.00

1.90
7.S7
3.00

22.*50
0.*67
0.*67
0.00
0.67
3.54
0.*00

10.63
13.00
16.00

3.50
17.00

4.*60
27.07

2.60
2.60
0.*00
2.60
7.00
0.*00

109.4

BEE 33 SET
INS? POSIT

Z73-9020
1.00 T43 273-4050

105.2 1.00 146 313-Loso
30634020
30638020

26.0 129 10 373-A~lO
RD633030

32.*0 30635020
3W3-S040

16.0 124 20 273-AO1O
16.0 T24 20 3V3-4010

306 3i100
16.0 T24 20 BF3-AC10

30638020
30638100

211.2

210 2
210 2 3-16522-A

M-12212-A
M-12212-A

56 4 3-10522-A
H-
H-
H-1052 2-A

36 2 3-12212-A
36 2 3-12212-A

M-12212-A
36 2 3-12212-A

H-
M-12212-A

1 2-LCV-62-132-A
O-CHOR-252-1
2-MTR-31-303/2
2-HTR-62-22$/4

1 2-7CV-26-240-A
I 2-FCv-26-242-A

2 -P0-213-AL/i-S
I 2-7CV-26-243-A

0-CHOR-253-1
2P0-213-AI/6-10

TOTALS

CALC
CM RIV

NRI
N.R1

N RIO
N 310

N RIO

N RIO

N Rio



0
OROUP 4 RMOV BOARD W-A

OP EXG_.TITLE MODE BOARD ICOKPT ST COUIPID-00N LOAD rLI
No SIZE

LOA 5Y OVLD SThOK
SIZE TIME

331 511 83T
INST POSIT

4 NOR 125V SP VTL BTRY CHOR 2-S
6 CVC Sys Ht Tr Xfmr Al
6 Standby Ltq Cab 11
4 UV ANN
1 Cntmt Spray lix 2A Sup Cant Vlv
4 OVERLOAD BYPASS
1 ERCY Hdr 2k Iso Vlv Before Str
1 A.Dldg ZRCY Sup Hdr 2A Iso Vlv
1 A.Bldq AirCIr Sup Nd: 2A Iso V
1 Cupnt CIg Hx A Ousch Coant Vlv
1 COVE BLOC; SUPPLY VALVE
1 RCP Oi1 Cl: Rtn Cntat Isla VlV
1 SPLY NOR 2A TO NOR 18 ISLU VLV
1 YO NOR A 015 VLV TO CLO Till
I BA A Gas Strip Evap Pkg 2A FCV
4 Annulus Spr KIln Vlv
I RHR lix A lidr Inlet Vlv
1 M1sC gqpt lid: Inlet Vlv
I CCS lix B Outlet V~v
1 CCS HX 3 & C OUTLET ISLN VLV
1 CCS HX B DI5CH BYPASS CONT VLV
1 CCS lix B & C Inlet Ilin vlv
I CCS HX 8 INLET VALVE
1 RHR lix A-A Outlet Vlv

2A 480V BDO RN 2A A/C CPRSR 2A-A

RMOV BDO A-A
RMOY SO WA-A
RNOV DO 2A-A
alIOV BDO 2-A
RNOV SD 2&2-A
RMOY BD 2A-A
INOV BD 2)-A
RNOY BD 2A-A
INOY SD 2A-A
RMOV 30 2)-A
RMOV 30 2&2-A
RMOV 3D 2)-A
RNOV BDO 2-A
RNOY SD 2)-A
RMOV BDO 2-A
RMOV BD 2)-A
RNOV DO 2A-A
ROY BDO 2A.2-A
RMOV BDO 2-A
RIIOV BD 2)-A
RNOV BDO 2A2-A
RMO BDO 2)2-A
RMOV SO 2)-A
RMOV BDO 2A.2-A
RNOV DO 2A2-A
allOV BDO 2-A

OCIIGi-2 36 -2AC-8
00XF2 34 -Al/CYCS
0-DXF-227-1

1 2-rCV-67-125-A

I 2-MC-67-22-A
1 2-MC-67-81-A
I 2-MC-67-127-A
1 2-MC-67-146-A
1 0-FCV-70-201-A
I 2-rCV-70-92-A
I 2-rCV-67-223-A
I 0-7CV-67-360
1 2-FCV-70-161-A
1 2-FCV-26-245-A
I 2-rCV-70-2-A
1 2-FCV-70-4-A
1 2-FCV-70-15-A
1 2-rCV-70-195-A
1 2-rCV-67-143-A
1 2-FCV-70-16-A
I 2-rCV-70-16-A
1 2-rcv-70-156-A

2-NYR-31-465-A
TOTALS

26.60
75.00
30.00

53.00
90.22
36.09

0.33 0.95

0.33
0.67
0.33
0.67
0.*13
0.33
0.67
1.*00
0.33
0.67
0.33
0.33
0.33
0.33
0.*13
0.33
0.*33
0.33

50.00

0.95
1.90
0.95
1.*90
0.*45
0.95
1.90
2.60
0.95
2.60
0.95
0.95
0.95
0.95
0.45
0.95
0.95
0.95

57.00
259.*91

5.7

S.7
0.6

$.7

11.0

1t.0
s.7
5:.7

S.7

5.7

S.7
5.7
5.7

350.6 1.15
464.07

173-D9Ol
FID63B125 1200
306380064
30635028

T16 go 273-A0O1 12
30633024

T17 120 173-ADO) 12
T24 120 373-AOOS 14
T14 46 373-ADO) 12
T24 126 373-AO03 16

9 68 373-ADO) 7
TIS 66 Z73-A003 12
T24 126 373-&0t. 29
?29 1$$ Z73-AOIO 36
TIS SO 373-ADO) 12
T24 20 373-L010 36
T16 90 373-A003 12
T16 90 173-A003 12
TI6 100 373-ADO) 12
T16 100 373-A003 12

79 120 373-A003 7
T16 100 973-A003 12
T16 100 9F3-A003 12
T16 90 173-L003 12

FXD63B080 770

\MCC\MCCLDS * SEE SECTION 6.0

H B CALC
aimRE

5 11-

11-12211-A
N1-01643-A
11-12212-A
11-08663-A

"8-066 3-A
N-08663-Jh
7-139 42-A
11-01663-A
1-016663-A
11-0166 3-A
11-086663-A
11-08666-A
11-12212-A
11-086663-A
11-08663-A
11-01663-A
11-06663-A
P-01136-A
11-06663-A
11-08663-A
11-08663-A
F-13654-A

I RIO
Y 110
Y 110
v 110
N

v 3110
v

N l
Y
v

YRI

TABLE I MCC DATE 12-Sep-91 PAGEGROU 4 ROY BARD A2-A VDN-93B-MS-TI08-000$ ReV 16 TBEI1C A!1-e-1PG



GROUP 4 RIIOV BOARD 231-B VW3-IZ-TI08-0008 Rev 10DAEl-p3

OP EHO-TITLE
H B

M ODE
NO.

BOARD COMPT ST SOUIPID-MO LOAD FLI 1.1£ SFr OVLDSTROK
No SIZE SIZETIKE

BKu SET
INST POSIT

Do CALC
CH REV

Boric Acid Transfer Popg 28-8 241 KNOV 80
Boric Acid Transfer Pap 25-3 241 RHOV 3D
Boric Acid Tank 3 Htt 3-9 241 INOY BD
CDWI Bldg Supply Valve 241 IMOY BD
Alt Vdr 24V CAP Sys Bat.Chgr 2 241 RHOV 3D
UV £1114 241 RNOY BD
HPVP Sys-Low Level Intake Vlv 241 RHOY 3D
Vol Cant Tank outlet lIsn Vlv 241 RIIOY 3D
OVERLOAD BYPASS 241 RNOV BD
Power Outlets 241 INOY BD
Boric Acid Batching Tank Ntr 3 241 RHOY 8D
Annulus *tandpipe lIsn VIv 241 IHOY RD
Power Outlets 241 RIIOY 3D
Alt ldr 24V 14-wave Batt Chgr 2 241 RHOY BD
INCURB INSTI DII CHILLED H20 241 SlaV SD

6 241 RIIOV BD

281-8
281-3
2B1-3
231-8
281-3
231-3
281-B
231-B
231-3
231-B
2B1-8
231-B
281-B
281-B
381-3
231-3

2B
23
3A
39
3M
4C
5A
UA

16D
161
17A
17B
171
17 ii
IMF

2-M41-62-232-8
2-1413-62 -232-B
2 -UTR-62-245-B
2-FCV-10-207 -3
O-CIIOR-252-2

I 0-rC'J-26-1-2
I 2-LCV-62-133-9

2-PO-213-BI/1-5
2 2-HTR-62-221/3
I 2-rCV-26-241-B

2P0-21 3-81/6-10
O-CNOR-253-2
2-1413-31-324/2

TOTALS

7.50
15.00
9.00
0.13
7.57

13.00
13.00
10.63
0.45

17.00

105.2

2.6

0.13 0.45 2.6
1.90 3.50 26.0

0.*00
22.50
0.67
0.00
3.*54
3.*00

0.*00
27.07
2.10S
0.*00
7.*00
4.*60

104.7

16.0

32.0
134.4

1.00 143 W7-1050
1.00 146 313-LOSO

173-90 20
19 40 3V3-003

RD6 33030
30633020

T9 go wF3-00o3
129 10 1V3-A0IO

3DS31020
30633100
BU3- 040

124 EV-&1_0I
30638100
306 33020
3063B020

110 2 M-10522-A
M1 2 14-10522-A

7 LO 14-08663-A
N-
14-12212-A

7 LO 14-12212-A
51 4 K-10b22-A

14-12212-A
14-12212-A

36 2 14-12212-A
14-12212-A
M_
N-

Nal

RIO

3 10
NRI

N R10

G)

DATE 14-Sep-90



0
GROUP 4 RHOV BOARD 2112-11 VBN-SDB-TIOS-O0008 Rev 10 DATE 14-Sep-90

UP BHO-TLTLE
H B

* NODE
NO.

BOARD COMPT ST SOUIPLD-NO
No SIZE

LOAD FLI LRA SF OVLDSTROK
SIZE?3343

3KB 3KR SET
INST POSIT

N N
N R
N m
N R
Y N
YMN

Y Y

N R
N Y
N Y
Y Y

Y Y
Y Y
Y Y
Y Y
Y Y
Y Y
Y Y
Y Y
Y Y
Y Y
Y Y

Y Y

Y Y

N R

ALT 125V SP VTL BTRY CHGR 2-S
CVC Sys Ht Tz Xfrnr 31
Standby Ltg Cab 133
UV ANNM
HPFP Corn Hdr FCV
HPFP Corn lHdz FCV
Cntrnt Spray Hx 23 Sup Cant Vlv
Cntat Spray Hx 2B Diach Viv
OVERLOAD BYPASS
ERCV Hdr 2B Iso Vlv Before Str
A.Bldg ERCV Sup Hdx 28 Iao Vlv
A.Bldg AirCIr Sup Mdt 23 Iao V
HPFP Tn B Hdr FCV To Yard
CCS Hx C Diach V~v To Mdr B
Annulus Spt 1ain VIV
Sply Hdx 23 To Mdr IA lIsn Vl%
CCS Hx B A C inlet LIsn Vlv
EHR Hx 3 Mdx Inlet Vlv
CCSP 2AA&2BB To C-8 Outl Lao V
CCS Pmpa 2A-A To 23-B aisn Vlv
RHR Mx 3 Rtn Mdr Ilan Vlv
CCS Mx B & C Outlet lisn Vlv
CCSP 2AA&2BB To C-S tnlt Iso V
RHR Mx B-fl Outlet Vlv
CCSP 2AA&2B3 To C-S Knit lao V
SFPCS Mx Sply Mdr ILan Vlv
CCSP 2AA&2BB To C-S Outi Iso V
480V Bd Rim 23 A/C Cprsr 23-B

RMOV
RHO V
RHOV
RNOY
RHOY
RHO V
RMOV
RNOV
RHO V
RHOV
RHOV
RHOV
RHOY
RHOV
RHOV
RMOV
RHOV
RMOV
RMOV
RHOV
RMOV
RHO V
RNOV
RHO V
RHOV
RHO V
RHOV
RMOV
RHOV

232-B
232-3
282-3
232-B
2112-B
2112-11
232-3
2312-11
232-B
232-B
232-3
2112-B1
2112-9
232-3
;82-3
2112-11
2112-8
2112-11
282-B
2312-B
232-B
2312-11
23-B
2312-B
282-B
232-3
232-3
2112-B1
232-B

0CHOR-236-2AC-S
0DX7234 -Bi/CYCS
O-DXF-227-2

oQ-FCV-26 -15
O-IPCV-26-16
2 -VCV-67 -123-3
2-VCV-67-124-B

2-FrCV-67-24-3
?-FCV-67-12-3
2-VCV-67-128-B
O-FCV-26-13-3
0-FCV-67-152-3
2-FrCV-26-244-B
2-FCV-67-147-3
2-rCV-70-14-3
2-rcv-70-3-3
2-FCV-70-28-2

2-rCV-70-75-3
2-YCV-70-196-B
2-UCV-70-78-3
2 -FCV-70-1 53-3
2-FCV-70-76-B
0-FCV-70 -194-3
2-FCV-70-29-3
2-MTR-31-447-3

TOTALS

2S.61*
75.00
30.00

0.*07
0.07
0.33
0.33

0.33
0.67
0.33
0.33
0.67
0.67
0.*70
0.33
0.33
0.33
0.67
0.33
0.33
0.67
0.33
0.67
0.33
0.33

75.00

53.00
90.22
36.*10

0.60
0.60
0.95
0.95

0.95
1.90
0.95
0.75
1.90
2.1 0
2.*30
0.95
0.95
0.95
1.90
0.75
0.95
1.90
0.95
1.90
0.95
0.95

90.00
297.07

E;F3-8070
PXD63BI25
ED618060
21D61020
273-A003
DF3-A003
813-AOO 3
313-A003
1D6 33020

MF-A003
ER) A005
EFl-&003

MV-A003
213-A0OS
&V3 -AC 10
273-AO05
1f3-Aoo 3
E73-A003
E13-AoO 3
EF3-AOOS
RY3-AO03
E13-A003
E13-A0OS
213-A003
ZV3-Af. '5
E13-AOIJ
E13-AO423
FXD630175

1200 5 14-

7
7

12
12

12
41
12
12
14
36
29
.12
12
12
41
12
12
41
12
41
12
12

1210

34-12212-A
34-122 12-A
34-12212-A
M-08(463-A
M4-0866 3-A
34-12212-A
4-0866 3-A

34-0866 3-A
34-08663-A
34-122 12-A
34-086663-A
34-12212-A
M4-09228-A

4-086663-A
34-08663-A
34-08663-A
34-08663-A
34-09 166-A
34-08663-A
34-0866 3-A
M4-0866 3-A
34-03663-A
34-03663-A
34-O8FE 3-A
34-10446-A

2.6
2.6
5.7
5.7

5.7
16.0
5.7
5.7
7.6

16.*0
12.0
5.7
5.7
5.7

16.0
5.7
5.7

16.0
5.7

16.0
5.7
5.7

526.2 1.15
705.06

CALC
CH REV

RIO
w

N

Y

THI



GROUP 4 RX VENT BOARD IA-A VBN-6BB-TI06-0O08 Rev 10 DT 4Sp9

UP ENO..TITLE9
H B

NODE
NO.

BOARD CONPT ST EQUIPID-00
No SIZE

LOAD FL! LEA 87 OVLDSTROK
SIZETIME

8KR DIR SET
INST POSIT

4 Cntmt F1 & Eqpt Dr Sump Pap IA
6 Hydrogen B1oc Recoubiner 1A-A
6 Incore Flux Det Or Unit 10
6 Incore flux Dot Dr Unit 13
6 Incore Flux Dot Or Unit 17
4 Ice Cond 71 C19 Pap
4 Ice Cond F1 Defrost litr
2A Spreading Rm Sply Fan
2A Spreading Ra Rxh Fan A
4 Waste Gas Cprsr Pkq A
6 Intake Pap Sta Hit Tr Sys A
4 Reac Cool Pap 1 Mtr Nt:
4 Reac Cool Pap I Oil Lift Pap
4 Aux A Cont Bldg 48OV Rcpts
4 Reac Cool Pap 3 Mtr litr
4 Reac Cool Pap 3 O11 Lift Pmp
4 Aux a Cont Bldg 460V Rcpts
2A Reac Upper Compt Cl: Fan IA
4 Aux a Cont Bldg 480V Rcpts
2A Reac Upper Coapt Cl: Pan IC
6 STUD TENSION HOISTS PVR OUTLET

2h COMPUTER ROOM AMU MO. 1
4 Reac Cool Dr Tk Pap IA

2A Reac Lw: Coapt Unit litr IA
2A Cntmt Instr Rm Unit lit: 1A
6 Reac Bldg Manipulator Crane 1
4 ICE COND AIR HANDLING UNIT 1
4 Ice Cond End Wall Door No 1
4 ICE COND AIR HANDLING UNIT I

2A Reac Upper Coapt Htr IA
2A Cntmt Purge Air Sply Fan IA
2A Reac Upper Copt litr IC
2A Cntmt Purge Air Exh Fan IA

243 RI VENT 3D IA-A
243 RI VENT BD lA-A
243 RI VENT RD lA-A
243 RI VENT 3D lA-A
243 RI VENT 3D IA-A
243 RI VENT 3D IA-A
243 RI VENT SD lA-A
243 RI VENT 3D lA-A
243 LII VENT 3D lA-A
243 RI VENT BD lA-A
243 RI VENT RD WA-
243 RI VENT BD lA-A
243 RI VENT 3D lA-A
243 RI VENT BD IA-A
243 RI VENT RD IA-A
243 RI VENT 3D lA-A
243 RI VENT BD IA-
243 RI VENT 3D lA-A
243 RI VENT 3D IA-A
243 RI VENT 3D lA-A
243 RI VENT RD lA-A
243 RI VENT 3D lA-A
243 RI VENT SD lA-A
243 RI VENT 3D lA-A
243 RI VENT 3D lA-A
243 RX VENT 3D lA-A
243 RI VENT RD lA-A
243 RI VENT 3D lA-A
243 RI VENT 3D lA-A
243 RI VENT 3D lA-A
243 RI VENT SO IA-A
243 RI VENT 3D IA-A
243 RI VENT BD lAA
243 RI VENT 3D WAA

I I-MTR-77-125A
1 -HTR-63-1-A
1 -NTR-9 4-ID
1 -NTR-94-13
1-MT1R-94-l7

2 1-MTR-61-51
2 1-HTR-61-92
1 0-MTR-31-406
1 O-MTR-31-25
2 O-NTR-77-91

0-DXF-234-A/IPS
1 1-HTO-66-SAA
I I-MTR-681-4

I-PO-232-9 - 11
I 1-HTR-68-50AA
I I-MTR-60-86

I-PO-232-1,2, 3
I I-HTR-30-95

I -PO-232-Sthurl
I I-HTR-30-99

IHST-71-STl, 2,3
I 0-NTR-31-497
2 I-MTR-77-4

I-HTA-30-74H
1-HTR-30-IIH
I-CRO-78-IN
I-AHU-61-IT021

I l-MTR-61-260A
I-ANU-61-3T027
1 -HTR-30-35H

3 I-NTR-30-1
1 -HTR-30-33Hl

I I-MTR-30-19
TOTALS

3.00
75.00
3.42
3.42
3.42

22.79
30.*00
0.25
3.*00

25.00
20.00
2.75

10.*00
0.00
2.75

10.00
0.00
5.00
0.00
5.00
0.00
7.50
7.50

10.00
5.00
6.00

59.00
2.00

76.00
50.00
50.00
50.00
50.00

4.60 33.9 1.15 T35 B37301O
90.27 FJ3-8125
7.25 373-9020
7.25 373-B020
7.25 373-9020

27.10 222.5 T51 373-LO5O
36.09 T54 373-3050
1.00 10.0 TIS 373-AO05
4.60 32.0 T34 2343-010
30.00 197.4 1.15 T53 17F3 .050
24.07 37] 3040

3.46 T31 K73-&010
13.60 61.0 T45 173-3040
0.00 373-3100
3.46 T31 913-A010
13.60 61.0 T45 373-3040
0.00 173-3100
9.10 39.5 T40 E73-A025
0.00 373-3100
9.10 39.5 T40 373-A025
0.00 373-3020
9.60 60.0 1.00 T41 373-A025
9.50 66.7 T40 W7-A025
12.03 173-3020
6.02 173-Uij4O
13.60 373-3040

119.50 320.0 733-3115
2.90 25.0 1.15 T30 173-ACO1

104.50 250.0 733-3150
60.20 373-3070
62.00 350.0 1.00 T56 373-kMOO
60.20 373-3070
62.00 312.0 1.00 T56 373-AIOO
614.5 2150.4

56 '4 M-12212-A Y RIO
750 LO N

N

470 HI M-12212-A N
H-12M1-A N

22 3 M-10448-A N
58 4 M-10446-A Y

400 2 M-12212-A N
M- N

27 LO M4-12212-A Y R10
M-12212-A Y R10

N
27 LO M-12212-A V RIO

M4-12212-A V RIO
N

75 LO N
N

75 LO 34-10448-A Y
N

125 3 P-5297-A N
125 3 M4-12212-A N

N

750 LO 34-12.12-A N
50 4 M4-12212-A N

750 LO 34-12212-A N
N

750 3 M4-10446-A N

630 2 34-10441-A Y

CALC
CHi REV

DATE 14-Sep-90



GROUP 4 RI VENT BOARD 13-fl WBN-998-TIOO-0008 ReV 10 DT 4Sp9

H B
BOARD CO94PT ST EOUIPID-0O

NO 812m
GP 90NGTITLE. NODS

NO.

4 Cntat ?I & Eqpt Dr Suap Pup 18 244 RX
6 Hydrogen 10Cc Recoabinet 18-3 244 RX
6 Incore Flux Dot Dr Unit 1A 244 RI
6 Incoze flux Dot Dr Unit 19 244 RX
6 Incore Flux Dot Dr Unit 1C 214 RI

2A Incore Inati Ra Purge $ply Pan 244 RI
2A Spreading Ra Exh Pan 8 244 RI
4 Ice Cond V1 Clg Pop 244 RI
4 Ice Cond PI Defrost Hti 244 RI

2A Incore Insti Ra Purge Exh Van 244 RI
6 Cont Bay Sup Pop 1 244 RI
I Reac Cool Pup 2 Htr Htr 244 RI
i Reac Cool Pop 2 Oil Lift Pup 244 RI
4 Reac Cool Pop 4 Hti Hti 244 RI
4 Reac Cool Pup 4 oil Lift Pup 244 RI
6 Intake Pap Ste Ht Ti Sys B 244 RI
2A Reac Upper Coupt ClI Pan 1S 244 RI
2A Reac Upper Coupt ClI Pan 1D 244 RI
6 Reac Bldg Jib Crane 244 RI
4 Reac Cool Dr IT Pup I3 244 RI

2A Reac Lwr Coupt Unit Htr 18 244 RX
2A Cntmt Insti Rm Unit Htr IS 244 RI
4 Ice Cond End Wail Door No 18 244 RI
4 ICE COND AIR HANDLING UNIT 244 RI
4 ICE COND 1R1D0E CRANE 244 RI
6 RCC Change Hoist 244 RI
4 ICE COND AIR HANDLING UNIT 244 RI
6 Rqpt Hatch Hoist 244 RI
2A Reac Upper Coupt Htt IS 244 RI
2k Cntat Purge Air Sply Fan 19 244 RI
2A Reac Upper Coupt Htr ID 244 RI
2A Cntut Purge Air Exh Fan IS 244 RI

244 RI

LOAD FLI

I 1-M1-77-1253
1 -HTR-83-2-3
1-M41-94 -IA
1-31-94-13
1-N13-94-IC

I 1-9413-30-11
I 0-H13-31-26
2 1-313-61-61
2 1-NTR-61-93
I I-NTR-30-119

1 -NTR-40- 2
1 I-HTR-61-31AA
1 1-M1-66-05
1I1-HTR-68-73AA
1 1-313-66-67

0-DIV-234-3/IPI
1 1-313-30-97
I I-HTR-30-100

1-CRM-76-15
2 1-3T3-77-6

1-HTR-30-75H
1-HT11-30-1294

I 1-NT13-61-2608
1-AN V-61-2T030
1 -CRII-61-IBC

I I-CRN-71-IRCC
I -AHU-61-5T029
1 -CRN-78-19H
1 -HTR-30-3794

3 l-94TR-30-4
1-HTR- 30-lOOH

3 1-NTR-30-4E
TOTALS

LEA SI OVLDSTROK
SIZREIIH

DIR BAR 53T
INST POSIT

3.00
75.00

3.42
3.42
3.42
0.*25
3.*00

25.00
30.*00
0.33
5.00
2.75

10.00
2.75

10.00
20.*00
5.00
5.00
5.00

15.00
10.00

5.00
2.00

39.00
10.*00
0.33

76.00
10.*00
50.00
50.00
50.00
50.00

4.30 33.9 T33 ffr3-a010O
90.22 F33-9125
7.25 373-8020
7.25 Rf3-%0O2
7.25 313-3020
1.00 10.0 TIU 313-A003
4.60 32.0 T34 RP3-ACOO
27.60 162.5 T51 R13-1.050
36.09 T54 113-30501
1.00 10.0 116 373-A003
7.25 46.0 U3131020
3.46 131 E13-&010

13.50 79.0 1.15 145 313-9040
3.46 T31 313-LObO

13.60 61.0 T45 t13-3040
24.07 313-3040

9.10 39.5 T40 373-AO25
9.10 39.5 T40 RF3-AO25
7.25 46.0 313-3020

11.20 116.4 1.15 143 313-3070
12.60 373-3020

6.02 313-3020
2.90 25.0 1.15 T30 S13-kOlO

119.50 320.0 P33-3175
13.30 R73-3010

1.00 10.0 11O 313-AWA3
104.50 260.0 VJ3-31SO
14.50 100.3 1.00 313-3030
60.20 373-3070
62.00 350.0 1.00 T56 313-A100
60.15 313-3070
62.00 312.0 1.00 T56 E13-AI00

614.42 2115.0

CALC
CH REV

56 4
750 LO

21 HI

330 4

21 HI

27 1.0

27 1.0

.75 LO0
75 1.0

56 4
750 LO0

21 HI
750 1.0

750 3

630 2

94-12212-A Y RIO
N

94-10441-A N

v RIO
M-12212-A v
94-10446-A N

N
94-12212-A V R10
94-12212-A T RIO
94-12212-A T RIO
94-12212-A V RIO

94-10446-A v
N

94-12212-A f RIO

94-12212-A N
94-12212-A N
94-12212-A Y 010
94- N
94-12212-A N

N-N

M4-10448-A N

94-10446-A Y

DAT19 14-Sep-90



GROUP 4 RX VENT BOARD 23-n WBN-ESB-TI08-0008

GP ENO-TITLE NODS
H 9 NO.

N N i Cantgay Sump Pup 246 RX
N N 4 Aux & Cant Bldg 480V Rcpts 246 RX
N N 4 Aux & Cant Bldg 480V Rcpts 246 RX
V T 2A COMPUTIR ROOM AJIU NO. 1 246 RX

Rev 10

BOARD

VENT SD 23-3
VENT 3D 23-3
VENT BD 23-a
VENT BD 23-3

DATE l4-Bep-90

COMPT ST SOUIPIDNO LOAD VLI
No sizE

671 2-NTR-40-2 5.00 7.25
67r2 2-P0-232-12to15 0.00 0.00
672 2-P0-232-16tol9 0.00 0.00
113 I 0-NTR-31-491 7.50 9.60

LEA 87 OVLDSTROE 313 US3 83? DCN
SIZSTINE INS? POSIT

46.0 373-3020
873-9100
113-8100

60.0 1.00 T41 131-%025 125 3 P-5297-A

CALC
CH REV

N
N
N
D



GROUP 4 RX VENT BOARD 2A-A WUN-EEB-TIOS-0008

UP SNG-3ITLIC NODS
11 B N0.

Y Y 4 Waste Gas Cprsc Pkq a 245 RX
N N 4 Aux A Cont Bldg 480V Repts 245 RX
N N 4 Aux & Cont Bldg 480V Rcpts 245 RX

Rev 10

BOARD

VENT SD 2A-A
VENT SD 2A-A
VENT SD 2A-A

DATE 14-Sep-90

CONE'? ST SOUIPID..UO LOAD FLI LRA BY OVLDITROK Kit KRS OCT DCU :ýCALC
NO SIZE BIZIIH INST POSIT ýCR REV

6C I O-MTR-77-105 25.00 30.00 197.4 1.15 T53 EI'3-4OSO 400 2 M-12212-A N
7V2? 2-PO-232-1 to 4 0.00 0.00 BF3-1100 N
MV 2*PO-232-9,1O 0.00 0.00 1F3-R100 N



CALC WEN-EEB-MS-TI08-0008 Rev 10 DATE 14-Sep-90
- PAGE

O MOTOR CURVES
1 AUJX BLDG GEN SUPPLY FAN (ABSUPFAN)

DS 206 BREAKER FRAME 800A
SENSOR 200A
LTPU 0.9
LTD 4.3
INST 700%

2 COMPONENT COOLING SYSTEM PUMP (CCS)

DS.416 BREAKER FRAME 1600A
SENSOR 600A
LTPU 0.95
LTD 4.0
INST 800%

3 REAC LWR COMPT CLR FAN (RXLWRCOKPT)

DS 206 BREAKER FRAME 800A
SENSOR 100A
LTPU 0.95
LTD 9.0
INST 1200%

4 CNTMT AIR RTN FAN (CNMTRETFAN)

DS 206 BREAKER FRAME 800A
SENSOR 200A
LTPU 0.75
LTD 1G.0
INST 1000%

5 CRDM CLR FAN (CRDMCLRFAN)

DS 206 BREAKER FRAME 800A
SENSOR 150A
LTPU 0.95
LTD 4.0
INST 600%

6 ELEC BD RM AHU'S C-B & D-B (ELECBDAHU)

DS 206 BREAKER FRAME 800A
SENSOR 100A
LTPU 0-.9grw
LTD 6.0
INST 800%

\TI 008\MOTORS



CALC VDN-SEB-MB-TI08-0008 Rev 10DAE1-e90PG L

MOTOR CURVES

6A ELEC BD RM AHU
DS 206 BREAKER

0-MTR-31-30B-A (MTR-31-30B-A)
FRAME 800A
SENSOR 100A
LTPU 0.8
LTD 4.0
INST 300%

6B ELEC BD RH AHU
DS 206 BREAKER

O-MTR-31-30D-A (MTR-31-30D--A)
FRAME 800A
SENSOR 150A
LTPU 0.55
LTD 4.0
INST 600%

7 CONT RH A/C CPRSR (CONTRMA/C)

DS 416 BREAKER FRAME 1600A
SENSOR 600A

- LTPU 0.7
LTD 4.0
INST 700%

8 AUX BLDG GEN EXH FAN IA (MTR-30-159)

DS 206 BREAKER FRAME 800A
SENSOR 300A
LTPU 0.7
LTD 6.0
INST 700%

9 480V SHDN ED ROOM AHU (4BOSHBDRMA)

DS 206 BREAKER FRAME 800A
SENSOR 150A
LTPU 0.9
LTD 8.0
INST 900%

10 AUX CCNT & SERV AIR CPRSR (AC&SA)

DS 416 BREAKER FRAME 1600A
SENSOR 300A
LTPU 0.76
LTD 4.0
INST 600%

\TI 008\KOTORS

i ý%,7ý-tdp dbwiv,,ý Awcmw.@KA%ýýý ,

.DATE 14-Sep-90



\TI 008\MOTORS

rar-r w.nm-Kwl-mc-PTAA-flflflRev 10 DAT .1u** ---- S- -9- 0

PAGEA.-

MOTOR CURVES

11 4R0V SHDN BD ROOM CHLER (48OVCHPKG)

DS 416 BREAKER FRAME 1600A
SENSOR 400A
LTPU` 0.88
LTD 4.' ____

I NST 70% -

12 AUX BLDG GEN EXH FAN (ABGENEXH)

DS 206 BREAKER FRAME 800A
SENSOR 300A
[LTPU 0.65
LTD 4.0
INST 700%

13 RECIPROCATING CHARING PUMP (MTR-62-101)

DS 416 BREAKER FRAME 1600A
SENSOR 400A
LTPU 0.8
LTD 4.0
INST 900%

14 STATION FIRE PUMP (FIREPUMP)

DS 416 BREAKER FRAME 1600A
SENSOR 600A
LTPU 1.25
LTD 4.0
INST 600%

15 SPENT FUEL PIT PUMP (SFPPMP)

DS 206 BREAKER FRAME 800A
SENSOR 200A
LTPU 0.8
LTD 4.0
INST 700%



PAGE 4

W*.I NG ABSUPFAN PLTE:

1 2 5 1 2 5 1
O 0 0 0 0 0l u
O 0 0 0 0 0 0

0 0 0 0

480 SCALE: 10"'1PLOT ELL:



PAGEA±4

CURRENT IN AlMPERES

2- 5 10 26 50 1 2o 0
O 0

lIMO CCSPLOT ELL: 480

5 1 2 5 1
0 0 0 0 U
0 0 0 0 0

0 6 6 0

SC.ThE: 10"'

ft

02I
0~1

41 NG ccs



2 5 10 20 50 1 2
0 03
0 0

5 1 2
0 0 0

0 0 0
0 03

41 N RXWRCMPT PLOT ELL: 480

PAGEJF-

02

. 5 1 5 1
0 03
0 0

JING RXLWRCOMPT



PAGF 4CO'

CURRENT IN AMPERES

:AWINHG CNMTRETFAN PLTE:

1 2 5 1 2 5 1o 0 0 0 0 3 U
0 0 0 0 0 0 0

0 0 0 0
0i

480 SCALE: 10~11PLOT ELL:



PAGEAZ2

CURRENT IN

B RAWING CRDMCLRFSN PLTE:

1 2 5 1 2 5 1
0 8 80 0 0 0o 80 0 0 0 0

00 0 0

480 SCALE: 10"10PLOT ELL:



CURRENT IN AMPERES

AWING ELECP.DAHLIPCTEL

1 2 5 1 2 5 10 0 0 0 0 0 0
0 0 0 0 0 0 0

0 0 0 0
0

480 SCA~LE: 10"I

PAGLE S

PLOT ELL:



PAGE J',

1000

1 2 5 10 20

.7~ 77
~

so 1 2
0 0
0 0

1 2
U 0
0 0
0 0

RAWI G TR- 1-3BA PLOT ELL: 480 SCALE: 10"'I

CURRENT IN AMPERES___

ACCP-L CQWJRV-4-

I

E

E

10 e

100

580

20

.02

.5

RAWING MTR-31-30B-A



AWING MTR-31-30D-A PLOT ELL:

PAGE270

1 2 5 1 2 5 1
O 0 0 0 0 0 ti
0 0 0 0 0 0 0

0 0 0 0
0

480 SCALE: 10"l



a:

PAGEJ7

Aw

DRAWING CONTRMA,'C

CURRENT IN AMPERES

ýo 50 1 2 5 1 2 5 1
0 0 8 0 0 0 0
0 0 0 0 0 0 0

0 0 0 0
0

PLOT ELL: 488 SCALE: 10,-l



1000 CURRENT IN

501 1 1 I 11f. I lIý

rWING MTR-30-159

!o 50 1 2 5 1 2 5 1
0 6 0 0 0 0 0o 0 0 0 0 0 0

6 0 6 6
6

PLOT ELL: 486 SCALE: 10-'l

PAGE.Z&



AWING 48OSHBDRMA PLTEL

1 2 5 1 2 5 1o 0 0 0 0 0 0o0 0 0 0 0 0o 0 0 0
0

486 SCALE: 10W1-

PAGF73,

PLOT ELL:
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NG AC&SA

CURRENT IN AMPERES

?o 50 1 2 5 1 2 5 1
0 0 0 0 0 0 U
C 0 0 0 0 0 0o o 0 0

PLOT ELL: 486 SCALE: 10"10



CURRENT IN AMPERES

A~WING 480VCHPKG PLTE:

1 2 5 1 2 5 1o 0 0 0 0 0 0
0O 0 0 0 0 0

0 0 0 00
480 SCALE: 10"I

10e0

500

PAGE~i

PLOT ELL:



MAWING ABGEHEXHF PLTEL

1 2 5 1 2 5 1
0 0 0 S 0 0 0o o 0 o o 0 0o 0 0 0

0
480 SCALE: 10"1

c(1

PAGE2'

PLOT ELL:
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1000 __ __ CURRENT IN AMPERES

ING MTR-62-101 PLTE:

1 2 5 1 2 5 1
O 0 0 0 0 0 0-
0 0 0 0 0 0 0

0 0 0 'a
'a

480 SCALE: 10W^1PLOT ELL:
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_000 CURRENT IN AMPERES

1 2 5 1 2 5 1
0 0 0 0l Rl -

0 0 0 0 0 0 0L
0 0 0l 0

cl
480 SCALE: 10-ý1AWING3 FIREPLUr*PPLTELPLOT ELL:
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~4G SFPPMPPLTEL

1 2 5 1 2 5 1
0 0 0 0 0 0 0
O 0 0 0 0 0 0o e e 0

0
480 SCALE: 10"IPLOT ELL:



CALC WBN-EEB-NS-TI08-0008 Rev 10 DT 4Sp9 AFS

W COORDINATION CURVES

III-1 CONTROL POWER FEEDERS (CONPWRFDR)

125V BATTERY CHARGERS & VITAL INVERTERS HAVE EHB5090 BREAKERS
50 KVA SINGLE PHASE XFHR HAS FRS-125A FUSE
DS 206 BREAKER FRAME 800A

SENSAP. 400A

LTD 6.0
STPU 8.0
STD 0.18

111-2 DIESEL AUXILIARY MCC FEEDERS (DSLAUXFDR)'

DS 416 BREAKER FRAME 1600A
SENSOR 600A
LTP'U 0.75
LTD 6.0
STPU 4.0
STD 0.18

111-3 MCC FEEDERS A. (HCCFDR) & B. (MCC1FDR)

A. DS 206 BREAKER FRAME 800AU SENSOR 600A
LTPU 1.1
LTD 6.0
STPU 6.0
STD 0.18

LOAD BREAKER FJ3-B175 @ HI

B. DS 206 BREAKER FRAME 800A
SENSOR 600A
LTPU 1.1
LTD 6.0
STPU 6.0
STD 0.18

LOAD BREAKER FXD63B175 @ HI

111-4 C & A VENT BOARD 1B2-B FEEDER (C&A1B2-B)

DS 206 BREAKER FRAME 800A
SENSOR 600A
LTPU 1.1
LTD 10.0
STPU 6.0
STD 0.18I LOAD BREAKER FXD63B225 @ 3

\TI 008\COORcURV

DATE 14-Sep-90 PAGEJý0



CALC WBN-EEB-MS-TI08-0008 Rev 10 DT 4Sp9

111-5 MOTOR FEEDER (MOTORFDR)

DS 416 BREAKER FRAME 1600A
SENSOR 600A
LTPU 1.25
LTD 20.0
STPU i.O
INST 12

111-6 DIESEL COMMON M1CC FEEDERS (DSLCOMFDR)

52DSB & 52NSB

52TB

FRAME 1600A
SENSOR 225A
LTPU 1.10
LTD 8.0
STPU 6.0
STD 0.32

FRAME 1600A
SENSOR 225A
LTPU 0.8
LTD 3.0
STPU 4.0
STD 0.17

111-7 ALTERNATE MCC FEEDERS (ALTMCC1FDR)

DS 206 BREAKER FRAME 800A
SENSOR 600A
LTPU 0.6
LTD 8.0
STPU 6.0
STD 0.18

LOAD BREAKER FXD63B175 @ HI

111-8 ALTERNATE MCC FEEDERS (ALTMCC2FDR)

DS 206 BREAKER FRAME 800A
SENSOR 300A
LTPU 0.7
LTD 6.0
STPU 8.0
STD 0.18

LOAD BREAKER EF3-B1OO

\TI 008\COORCURV

PAGE 8
DATE 14-Sep-90



CALC WBN-SEB-fl5-TIOB-0008 Rev 10 DT 4Sp9

PAGE 8-7

111-9 ALTERNATE KCC FEEDERS (ALTHCC3FDR)

DS 206 BREAKER FRAME 800A
SENSOR 400A
LTPU 0.9
LTD 20.0
STPU,8.0
STD O?1i8"

LOAD BREAKER VXD63Bl75 @ HI

\TI 008\CQORCURV

DATE 14-Sep-90
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200 1__ __ __ a

.5 1 2 5 10 20 50 1 2 5 1 2 5 1
0 0 0 0 0l 0 V
0 0 0 0 0 0 0

e o o c

480 SCALE: 10-^-lRAWING DSLAUXFDR PLOT ELL:



1000 ______ CURRENT IN A~MPERES
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CURRENT IN A11PERES
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1000_ CURRENT IN AMPERES
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SECTION C-
ATTACH4MEMT 0412212

-CAI.C_ 0e. WBNdaM-ro-oo

94PAGE

CURRENT IN AlMPERES

1 2 5 10 20 50 1 2 5 1 2 5 1
Ci 0 0 0 0 c U

0i 0 i i
'2,

DRAWING 480 C-S PLOT ELL: SCALE: 10^1



TA BLI ClI

SECTION C PAGE~L.
ATIAO6[NT NO. M21212

WON EEO-M1-T186-H6S, Rig
486? SIMMDA BOAR CLASS IE EARLE PROECTION

31PT LouD TYPE MNSOR LMll LDTI 5081 SOD INST
CABLE

CABLE ND CABLE SZ PROT

1 481V BOWR C-S
i 52-LQB

52-T8

1 S2-NSB

225ý! 1.11 8 6 6.32

225 6.81 3 4 1.17

225 1.11 1 6 1.32

481? SHO6USD 1A1-A
1-MCC-215-AI-A

ISA SEE NOTE

'lAIM -CHR-236-1-D

MA IaW-235-1-D

WU 1-DIF-237-A

'60 I-MCC-214-Ai-A
1SD 1-flCC-114-A2-A

58 1-MCC-213-A1-A

)B 1-fCC-232-A-A

481? SHDN BD 1A-A

MID -MfR-26-1-A

1 -flC-215-A2-A

I-MTR- 78-35-S

4A 1-MCC-232-A-A
18 1-IICC-213-A2-A

MA SEE NOTE

M8 1.75 6 4 6.11

466 1.85 6 8 6.18

1.16 6
8.618
1.18 6

616 1.18 6 6 6.13

686 1.25 4

616 6.75 6 4 1.18

211 6.81 4

6.76 6
1.18 6

418 6.85 6 8 1.18

JAA I-CHGR-236-E

IAB@0 235-2E

1AC 2-INV-235-2E

IPL437SA #5111
IPL4976A "Of6

IPL49NA
IPL4gO's
IPLMNA
1PLMI58
IPL49MS
IPLMIS~
IPL49MS
iPLII 365
IPL.4957A
IPL4912A
IPL4933A
IPL4936A
1PL4958A

6 IPLSOSIA
IPLS6S3A
IPL4976A
IPL4979A

7 1PL4S48A
1PL45415
IPL49SIA
IPL4939A
IPL4939A

IPL4913A
1pt49?85
IPL4913A
IPL4921S
IPL 491 3A
IPL4922S

UK6
W11
#4"6
#1/I
6488
#1/8
#468
#I/$
"M86
#411
#4111
6368
#4188

I58$
#588
#588'
#411
#4/1
#1/1
#468
#4611
#388

#411
#1/8
#411
#1/I
#146
#1/1

PASSZ NEV CARLE SIZE (2JPHASE) FOR
NIPACITY
PROT DEVICE FOR PARALLEL LOADS
IDENITIFIED AS Cwv OMPTA,
lUND, ISAC, AN HAD

PASS SEE C(NVT IMA

PASS SEE COMVT 1MA

PASS SEE COMVT I U

PASS SEE COMPT IMA

PASS
PASS

8?2 CWSI/PHASE

PASS I NEV CABLE SIXE (2/PHASE) FOR
NFPACITY

PASS I NEW CABLE SIZE (2/PHASE) FOR
AIPACITY

PASS

PASS SNEW CABLE SIZE (2/PHASE) FOR
ASIPACITY

PASS

PASS
PASS SNEW CABLE SIZE (2/PHASE) FOR

AMPACITY
PROT DEVICE FOR PARALLEL LOMD
IDENTIFIED AS COMTF 9AA, 9AB,
9AC, AND 9AD

PASS SEE COM1PT 9A

PASS SEE COII'T 9A

PASS SEE COlIPT 9A

NOTES

MP624S
P626SS

PP1I?4S
M8626S
PPI624S
P8626S

0411

$411
6486

PASS

PASS

PASS



rABLE el

SECTION
ATTAO6VI NO. M22i2

MN [IB-M6-T166-6666, RIO
41ft SIMMA BOR CLASS IE CABLE PHOTECYION

0?!T LUM
wK

TYPE SENSOR LOPU LDTD WDU WIND INST
CARLE

CABLE ND CABLE SZ PROT

9AD l-DWF-37-8

1-tICC-214-AI-A
I -MCC-714-A2-A

It 81 ISHS Bb 181-B
I -ICC-?15-BI -B

I1A SEE NOTE

IOMA 0-016R-236-1-0

16*8 I-JNV-?35-1-D

IIAC ?-INV-?35-?D

11&~-137-A

10 I-IiCC-?14-81-B
8B I-MCC-213-B1/B

I-MCC-214-82-0
1 -PKC-232-B-8

91 481V SHDN B9 192-B
4D 1-mlR-26-4-B

1-IC-?c-154-D?-

11A SEE NOTE

ISM 6I-CIIGR-236-?-E

16I 1A -INY-?35-?-E

lISAC ?-INV-235-2E

HOAD I-DWF-237-B

-214-82-8

I6DWýC-?32-D-B
88 1-MCC-213-B2-8

1.66 1
1.11 6

6.16
6.16

616 1.75 6 4 1.11

466 6.55 6 a 6.13

1.1161
1.16 6

6.96 21 6
1.11 6 6

616 1.25 4

616 1.75 6 4 6.13

411 6.85 6 8 1.11

666 1.16 16 6 6.16

1.76 6 8
1.1165 6

IPL4913A
lPL17,18
IPLIIsIA
IP1.4961A

1466

Ills

64668

IPLIIS2S #5611
IPL4912 6466

IPL4IIBl
IPL4919S
IPL49619
IPLINIS
IPL"IUB
IPL4,61S
IPL4I.46
1PL64,ft
IPL49656
IPL.4942
IPL4943B
IPL4970
IPL4952

6 1PL54179
ipiLi,18
1PL49158
IPLII9IB

IPL4914B
1PL49165
1PL49140
IPL4921S
iPLI.491B
IPL4922S
1PL4916
1PL17,18
IPL49696

IPL49548
1Pt4945B
IPL49460

6466
fill
#410
#1/1
#411
#1/6
#410
#1/6
#4108
#4168
1366
6466
64668

6566
6566
6566
6466

#466
#1/6
6466
#61/
#411
61/6
6466
#1/6
#4668

#466
#1466
6366

PASS SEE COW7 9A

PASS 2 CONDIPHSE
PASS I NEW CABLE SIZX (2PHASE) FOR

NFPACITY

PASS I NEV CABLE SIZE (2/PASE) FOR
AIAC ITY
PROT DMVICE FOR PAW t lEI WOAS
IDENTIFIED AS CCIVT IOAA,
16*8B, I SAC, ANDI @AD

PASS SEE COMPT ISA

PASS SEE CM 18 iA

PASS SEE COMPT $SA

PASS SEE COIFT I A

PASS *2 COND/PHASE
PASS SNEV CABLE SIZE

MFPACITY

I NEW CABLE SIZE
AWPACITY

(2/PHASE) FOR

(2/PHASE) FOR

PASS

PASS SNEW CABLE SIZE (2/PHASE) FOR
AMCITY
PROT DEVICE FOR PARALLEL LOADS
IDENTIFIED AS COM?! 11AA,
16*8, IIAC, AND HAD

PASS SEE CCI?! iSA

PASS SEE COMFT 16A

PASS SEE CCI?! ISA

PASS SEE COITT I SA

PASS 0 NEW CABLE SIZE (2/PHASE) FOR
AIFACITY

PASS
PASS 0 NEW CABLE SIZE (2/PHASE) FOR

AMPAC17Y

NDTES



arABL9 CIPage.No.
MY1"/9

SEMON C
ATTACIMNT NO. Mf1?21?

WIN [ED 4M-TIU-Nfl, RIO
li8W fWOMA BDW CUASS If CARE PROTECTION

PAGE.-V7

OMPT LOU TYPE 50E51-SOR LOU10T SOPU SOD INST
CABLE

CABLE NO CABESZ PROT

9A I-MTR-76-9-D
9B I.-+CC-?14-D1-B

Is 411V sMON 0 AI-A
2-MCC-Z15-A1-A

ISA SEE NOTE

lISA 6-I~-?HR36-3-F

ISMB l-INV-235-3-F

lIAC 2-INV-235-YF

HAD I-OXF-137-A

1CC-?14-A1 -A
CC-214-A2/A
CC-213-A1 -A

99 2-MCC-232-A-A

Is 481V SHIN BO 2A-A
40 ?-MT-26-9-A

2-IICC-215-A2-A

ISA 2-IKC-232-A-A
SB 2-PKC-213-A2-A

9A SEE NOTE

34~ 1.81
its~ I 1. I 6 6.13

666 1.75 6 4 1.16

466 6.35 6 8 1.11

1.10 6
6.61 1
1.16 6

6.16
0.16
6.16

616 1.16 6 6 1.16

610 1.25 4

666 6.75 6 4 6.11

6.73 1
1.16 6

406 6.65 6 6 6.18

9AA I-OIGR-136-4-6

9AB 1-INV-235-4-6

9AC 2-INV-?35-4-G

9AD 2-DXF-237-B

-214-Al-A
-214-A2-A

661 1.66 8
666 1.16 6

7 IPL419SB #416 PASS
1PLIOSS Ml6g PASS

2PL497SA M46l
2PL49TIA #460

MP 4966A
2PL4OdS
?PL4IWA
2P149665
2PL4966A
2P149675
MP4N6A

2PL64,65
2PL4957A
ZPL4962A
2PL4935A
?P14936A
2PL4"SI

6 2PL5664A
2P15N3A
2PL4979A
2PL4979A
2PL495IA
2PL4931A
2PL4939A

2PL4913A
2PL4926S
2PL4913A
2PL 4921S
2PL4913A
2P149??5
2PL.4913A
ZPLI7,16
2PL4956A
2PL4961A

#4"1

#1/1
#466
#M/
"4o6
#41/
"Its3
6361
""I0

#566
#So0
6566
"it6
#466
#4161
#366

6466
#61/
#466
#61/
#466
#I16
#466
#1/0
#4663
#4111

9D S-rITR-78-12-A 216 1.86 4 7 ZLS5 46 PS

3 2 COND/PHASE

PASS I I(W CABLE SIZE (2/PHASE) FOR
AMPACITY
PRT DEVICE FOR PARALLEL LOADS
IDENTIFIED AS CMP 16AA,
lOAB, IOAC, AND HOAD

PASS SEE COMPT IIA

PASS SEE COMPT I A

PASS SEE COMH I MS

PASS SEE CM ItTiA

PASS
PASS

ICOMD/PHASE

PASS I NEW CABLE SIZE
AWACITY

PASS $ NEW CABLE SIZE
AMPACITY

(2/PKASE) FOR

(?/PHASE) FOR

PASS

PASS I NEW CABLE SIZE (2/PHASE) FOR
ADI'ACITY

PASS
PASS 0 NEW CABLE SIZE (2/PHASE ) FOR

AMPAC ITY
PROT DEVICE FOR PARALLEL LOADS
IDENTIFIED AS COMMT 9AA, 9AB,
9AC, AlD 9AD

PASS SEE COMPT 9A

PASS SEE COMPT 9A

PASS SEE CCWK 9A

PASS SEE CCMtT 9A

PASS 82 COND/PHASE
PASS 8NEW CABLE SIZE

AWPACITY
(2/PHASE) FOR

NOTES

7 2PL4895A #4/0 PASS



rABLE C.)PageNo.4.
'9/1'/90

PAGE 2-1--SECTION C
AUAOIV~r NO. I12212

WON EE3-I-TI00-10g0, RIO
486V SlUTD(W BOAR CLUSS lE CABLE PROTECTION

OMPT LOAD TYPE SENSOR LOW LDTD SOP SD DIT JST CABLE NO CARESZ

is 41V qlDN Bo 291-B
2-lKC-?1S-Bl-B

16* SEE NOTE

IBM 10-CHR-236-3-F

11*9 1-INV-235-3-F

ISAC 2-INV-235-3-F

IUD8 2-DXF-237-A

1I9 2-ItC-214-91-B
7B I-HJR-71-35-S

-213-01-8

2-?KCC-214-B?-8
2-NCC-232-6-8

611 1.75 6' 4

416 6.65 S 6 1 6.16

1.16 6
0.66 4

6 1.11

616 1.11 6 6 0.11

611 6.60 6
611 1.10 6

6.16
6.18

2P14932B 05N8
M-o 09460o

2PL49005

2PL49118
2PLM00S
2PL49611
2PL40015
2Pt4901D
2PLO4 05
2K4965

7 2PL454U8
iPLIS4lS
2PL49429
2114942
2PL49869
MP49539

#418
#1/0

#140

04108
fill
#111
#4008
0311
#4100
#4168

PASS I NEV CABLE SIZE (2/RUSE) FOR
NI'ACITT
PROT DEVICE FOR PARALLEL LOADS
IDENTrIFIED AS COiPT IlAA,
16*9, lIAC, AND IM

PASS SEE COMPT ISA

PASS SEECM(ITIBA

PASS SEE COMVT I6U

PASS SEE COMPT ISA

PASS
PASS

8?2 CONS/PHASE

PASS I NEV CABLE SIZE
NMPACITY

PASS
PASS I NEW CABLE SIZE

ASIPACITY

(2/PHASE) FOR

(2/PHASE) FOR

is 41tW 969D B0 282-8
4Q ?-11TR-26-11-0

2-KlC-115-D?-B

11A SEE NOTE

I6AA 6-CHGR-236-4-6

16*9 1-INV-235-4-6

IOAC 2-INV-?35-4-G

HOAD 1-DXF-237-6

169 2-IKC-214-B2-B

89 ?-fCC-213-D2-B

9A -232-9-B
9B& C--21 -eI-

611 1.25 4

606 0.15 6 4 1.11

460 6.65 6 1 6.11

611 1.11 6 6 1.18

666 1.10 6 6 1.18

6.71 6
1.66 6

6.16
0.16

6 2PLSlIU
2PL561178
2PL49150
2PL49668

2PL49149
2P149265
2PL49148
2PL4921S
2PL4914B
2PL4922S
2PL49148
2PLI17,11
2PL49690

2PL49450
?P49466
2PL49540
2PL49668

0500
Me0

#5068
#460

#406
#1/0
#466
We/

#466
#1/6
0466
#1/0
#466s

04106
0311
#466
41408

PASS

PASS 8 EV CABLE SIZE (2/PHASE) FOR
AiFACITY
PROT DEVICE FOR PARALLEL LOADS
IDENTIFIED AS COMPT blAA,
I1FAB, ISAC, AN3 I1SAO

PASS SEE COMPT ISA

PASS SEE COMPT I1OA

PASS SEE COMPT 11A

PASS SEE COMP7T US

PASS I NEW CABLE SIZE (2/PHASE) FOR
AMPACITY

PASS I NEW CABLE SIZE (2/PHASE) FOR
AWPACITY

PASS
PASS 8 2 COND/PHASE

CALE
PROTNTE NOTES



y*4  6 ) J-2 /-96~

Page No. 41 prepared - _ , ... 
I

VeTST r i edZ2 -1-:L V WATTS BAR NUCLEAR PROJECT

7v-= ý FOP INFORM¶ATION ONLY

(TUACABLE. lOFT

COMPT. RA TING SERV.
No. SERVICE HP/KVA FACTOR

&A DIESEL GEN. TB-I MUFFLERPAT. 1.5 HP
EIA. FAN

TAT NOR. FOR. FRT. 4900 SHTDN. 00.
lB I-B

102-B

2E1 SPARE

2E2 SPARE

2F2 SPARE

3B. SPARE

3E SPARE

31`T SPARE

3F2, SPARE

4A SPARE

4B D6. TB-8 AUI, LUTE OIL CIRE.
PUMP A

4F`2 FUTURE

511 CUNT. IFRO. TI PHASE)

SE SPARE

SF2 SPARE

GB FUTURE

6C FUTURE

6B FUTURE

6ET SPARE

SE2 SPARE

START
FLA LRU SIZE

MODEL HIP. TRIPF UTO SIZE
CAT I FOIST ACCEPTABLE BREAT

V'PW~e) rw&-u0- ocoý 9,0
/SL JC .1i len2T t N o. __ ___ __

CaIc. No._______
Sheet_____ of ____

WRAXER BER.
CUNT. CURRL INST. SET

(ER TYPE SETTING SETTING PGS ACCEPT? REMARKS

2.520 T 2 .iITE-EF3ASSS S TO 2 1,4 ~ Y'~b-

INS-KM3SBOOO2 BUS

(TOS-KM3S500002 BO0

-V

314 UP 1.0 1.5 0.46 1 123 1.94 EF3 -5003 IS 4

1. 5TEKVA

i:4



I .. .- ~ - IVA WATTS BAR NUCLEAR

Veri'Iied.Z ~ ~ FOR INFORMATION I

THERMAL Oft CELAY
COMP?. RATING SEER. START MODEL. HIP. TRIP AIR SIZE
NO. SERVICE HP/IEVA F ACTOR FLA LRA SIZE CAT I POINT ACCEPTABLE

APFI SPARE

vi~~ro M re 41 - 02 -O P-0
Attachrment =No.-____

Caic. No. _______

Sheet _____ of

BREAKEER KB.
CONT. CURB. INST. SET

BREAKEER TYPE SETTING SETTING POS ACCEPT? REMARES

SPARE

p

10I I



¶hsPt4 GS,,arz~wooo

T'HiS SHEE~T INTENrIONALLY LCfr 13LANK



rA5LE C.2

SECTION
ATTAOifUT ND. M12212

MN EED-MS-T161-N68, RII
41V MCC CLASS lE CABLE PITECTION

BKR TYPE SETTD FUSE RT6
CALE

CABLE ID CABLE Si PROT

Of CIA VENT BflAl-A
12F1 1.Re-91-131-A
91I 1-RE-"-lOS-A
7C OIT-M-2-7-A

Vi O-RE-90-21$-A

It CIA VENT BD 191-B
ilFi O-RE-91-?O6-8
itt 1-uf-mb-Z-8

SF1 1-REH-lll-B1
#1I I-RE-90-131-9
7C 0-mlT-16-14-8

C VENT BD 2A1-A

SlF1 ?-RE-91-116-B

$I DR AUX 80 lAl-A
2C 1-HTR-1?-A1-A

20 1 -MIR-82-A1-A
2F1 1-CHGR-?15-A-A

3D 1-IIR-18-55-A
48 I-ffJR-S?-AOPA-A
VF1 I-DX(F-215-A-A

I SL AUMX 90 IA2-A
2A I-flTR-6?-AOPB-A
2C I-HTR-I2-A2-A
2D I-flTR-8?-A2-A
2F1Il-GIGR-215-A-A

3D 1-MTR-18-54-A

$I 051 AUX B0 101-B
2C I4T-2B-

2. -HTR-82-BI -6
2 -CHGR-715-B-6

EF3 -9020
ET3-002O
EF3-AOOS
EF3-B17O

E03-9620

E03-9020
E 3 -5171

EF3-9021
EF3-fl2O
E03-AmOS

EF3 -9626

UF3-9012
E03-8620

EF3 -9030

EF3-AlOS
EF3-8121

EF3-All3
EF3-A003
E03-8111

EF3-A003
EF3 -0136
EF3-All5
EF3-B6?O

IPL3736A
IPL3514A
iPISOHA
IN3376A
IM312A
IPL326U

IPL32639

1113373
IPL35'11
IPL38770

2 IPL3I1U

MP36119B #10
MP3511B #16

#16

#110

#6

#4/1
f1t
oil
#11

PASS
PASS

PL.2746A #11 PASS CABLE TO BE REPLACED WITH 16
MIN FOR AI'FACITY

PL2735A
PL2SiSA
PL251IA
PL.2714A
PL3320A
PL.2511A

PL3321A
PL2752A
FL273SA
PL.2519A
PL.2511A
PL 2717AEF3-A663 HI

EF3-B031

EFS-AOOS
E03-9621

PASS
PASS

PASS
PASS
PASS

PASS
PASS
PASS
PASS

PASS

PL27598 610 PASS CABLE TO BE REPLACED WITH 1S
MIN FOR AWPACITY

PL.27409
PL25628
PL25630

PASS
PASS

#1 IN DUCT BANK

PASS
PASS
PASS #1 IN DUCT BANK

Pge NO. -4-
fl127/19 p~a-LM '

NOTES

2PL3811A #11 PASS



PAGE iOIlATTACHKNT NO. M1171221
WI [[3-16-TIN-Nil, 311
MCl IC CLASS IE CABLE PROTECTION

BRAE
cKR TYP SETTING~OFT FUSE RT6

CABLE
CABLE NO CABLE Si PROT

1-ffI-1I-55-B
I -HT-S?-AOPA-0

21 0%-mix a IBMF-
2A 1-iflR-12-92P-B

20 l-MR-s?-8?-s

3D 1-111-15-54-9

$I .MI AUX BDAI -A
IC 2-IITR-12-A1-A

20 2-111-12-Al-A
* 0 -0OI-215-A-A

I - T--11-55-A
40 2-MU-1?-ACPA-A
91 2-DXF-215-A-A

$I 05. ?AUX BD 2A2-A
2A 2-MT-12-AOPB-A
XC 243-628-AZ-A
20 2-111-12-AZ-A
211 2-CHER-215-A-A

3D ?-MTR-1S-54-A

Is SL01 AIX BD 291-B
2C 2-1(13-62-91-B

2D 2-KTR-82-01-B
211 2-cHOR-215-9-B

3D 2-MR7-16-55-0
48 2-flTR-82-AOPA-B
4V1 2-DXF-215-0-B

$I DSL AUX 00 292-0
?A 2-HTR-82-AOF9-B
2C 2-HTR-82-62-8

20-11TR-82-02-B
211 2-OIU1-215-0-0

Er3-AlBE
EF3-A063
EF3-8166

EF3-AlSS
EF3-8813

EF3-AlIS
EF3-OOZS

PL27258
PL.33228
P21.25U

PL.33238 612
PL.27580 #11

PL.27419
pts6IU
P125068
PL.27278EF3-Al13 HI

E13-0633

Er3-AilS
UF3-8020

EF3-A113
EF3-AN3
Er3-BIll

Er3-AilS
E13-9138
Cr3-Alls
EF3-N21

PASS
PASS
PASS

PASS
PASS

PASS
PASS

PASS

CABLE TO BE REPLACED WITH $1
MIN FOR NVPACITY

P1.21561 #11 PASS CABLE TO BE REPLACED WITH #8
FUN FOR A1VACITY

PL2737A
PL251SA
PL2516A
PL.272A
PL3324A
P1.2S61A

PL.332SA
PL.275SA
PL.27361
PL2514A
PL.2516A
PL2721AEF3-All3 HI

EF3-8131

EF3-Ail5
EF3-0021

EF3-Al13
EF3-A133
Ff3-IllS

EF3-A035
EF3-8631

[13-ASIS
EF3-8121

PASS
PASS

PASS
PASS
PASS

PASS
PASS
PASS
PASS

PASS

PL.27610 #11 PASS CABLE TO BE REPLACED WITH #8
MIN FOR NIPACITY

PL1.7429
PL2567B
P125689
PL.27309
PL.3326B
PL.2513B

PL.33270 #12
PL27968 #11

PL.27438
PL25669
P1.25686

PASS
PASS

PASS
PASS
PASS

PASS
PASS

PASS
PASS

CABLE TO BE REPLACED WITH #8
MIN FOR AMPACITY

pop No.
TrABLE CL.

NOTES



PageN. 4- ABLE CZ.

PAGLID-J&-.SECTIONC
ATTAOW1NT NO. 111?221

WON EED-HS-TIOO-WS0, RIO
41V 11CC CLASS 1E CABLE PROTECTION

MMR TYPE SETTING FUSE RTS
CABLE

CABLE ND CABLESZ PROT

so 2-ITR-16-54-B

Is 051 AUX BD Cl-S
CU *-olOR-2lS-c-S
EA I-MIR-1I-lIIA-S
EE g-Mr-1u-iuu8-S

It 05. AUX 90 C?-S
BA *-HTR-I?-Cl-S

CQ 1-HTR-8?-G-S

11 RMDV 90 IAI-A
16D I-FCY-16-l4l-A
16E I-FCY-26-7-A

119 l-FCV-?1-241-A

SA I-FCV-21-3-A
5E I-FCV-26-6-A
60 I-FCV-61-333-A

EFI-Atm HI PLZ7328 #12

AWO 21A?
TRS2.5 M.A
TRS2.5 2.5A

TRSSA SA
TRSSA SA
I XW A~ ZbA

TRS25R 25A

EF3-AIS3
EF3 -A113
EF3 -A11S
EF3-A1SS
EF3-LI5I
EF3-A@85
EF3-A113
EF3 -A113
EU3-A11I

6F l-FCY-26-126-A EF3-A1l3 3

It M10 BD 92?-A

*IWIG-?36-1AC-S

1 -FCY-?6-?45-A
I-FCY-I -IS-A
1-FCV-1-17-A
I-FVC-1-16-A

is 9110W 80 181-B
17B 1-FCV-?6-24I-B
18A l-MTR-7B-?$-D
HIE I-FCV-26-142-D
1SF I-FCV-?5-14-D
4F I-FCV-?6-1?1-B
5E I-FCV-68-332-B

PL3292S
PI3251S

PL35157
Pt 3?6K
FL32515
PL1359S

IV936UA

iPL6385A

IVOISSA

lV1224A
IV2451h
lV?452A

IV334U

PASS

PASS DOWSE
PASS DOUNDED
PASS D'r9WED

#1?
112
#12

#1?

#12

#12
#12
:1?

PASS
PASS
PASS
PASS

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

BY A4331 F`USE CURVE
BY TRS?5 FUSE CURVE
DY TRS25 FUSE CURVE

BOUNDED DY TRS?5 FUSE CURVE
DOUNDED DY TRS?5 FUSE CURVE

#4 IN DUCT DMNK
#4 IN DUCT BAMK

HS IN DUICT DM1
III IN DUCT DANK

PASS

IPL371MA 0? PASS CABLE TO BE REPLACED WITH 14
MIN FOR NI'ACITY

IPL3170A #4PASS CABLE IPIL317A TO BE REPLACED
lPt49?sS #1 WITH #6 MIN FOR AWPACITY

EF3-017O

EF3-AOIS
EF3-A11I
EF3-A11O
EF3-A11

EF3-A113
EF3-LS5I
EF3-AOIS
EF3-A013
EF3-A1S3
EF34A11S

IV9175A
IVISSIA
1V?621A
1V18?SA

1V9155D
IPL63800
V19950
V1115B
1V33219
1V24458
IV24468

PASS
PASS
PASS
PASS

PASS
PASS
PASS
PASS
PASS
PASS

#4 IN DUCT DANK
#4 IN DUCT BANK

LOAD NOTES

R ic.
&7W

1/16V

Page No. 4-
19/27191
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SECTION C PAGE19-3-
ATTAOENT NO. 1112212

WN EEI-1-TJi-IO@I, RhI
481V MCC CLASS IE CABLE PROTECTION

OFT LOUý -

is RIOV 80 192-B
4-OXF-228-1-D

IOIGR-236-IAC-S

12F l-FCY-26-244-6
2E I-FCY-1-18-8
SA *-FCV-?1-17-8

RM IOY BD ?A1-A

17C 2-FCY-?S-24?-A
lIE 2-FCV-?1-243-A

RSEOOD 90?-A
SIGGR-236-?AC-S

170 2-FCY-26-241-9
5A I-FCY-2§-S-9

Is RMOY RD 292-8
*ICGR-236-?AC-S

IIF I-FCY-?5-13-9
12F ?-FCV-?1-?44-B

Is RX VENT BD lA-A
2D 1-HTR-S3-1-A

Is RX VENT RD 18-9
2D 1-HTR-63-2-D

0,TYPE SEflIh FUSE Er

ED63BhIl

EF3-B171

EF3-AII3
EF3-AIII
EF3-AII3

UýAl
EF3-AUil
EF3-AOII

EF3-BI7I

CABilE ND
CARLE

COKLESZ PROT NOTES

IPL37168 1? PASS CABLE TO BE RPLCED V!TH #4
111K FOR AIFACITY

1PL3l1IO #4 PASS CABLE IPL3171B TO BE REPACED
IPI,4918S #6 WITH 46 HIM FOR A11'ACITY
IV91m
IY213W
IV333M

Zfl1SJA
2Y9351A
2Y9165A

2PL311IA
2PU92US
?YS175AEF3-AI1I 2

EF3-AIII 2
EF3-AII3 LO

2V91558 #1?
2Y13269 112

ET3-8171 2PL31718
2PL4911S
2VY2248
ZV917N

EF3-A013 3
EF3-AIII 2

FJ3-0125 LO

FJ3-8125 LO

PASS
PASS
PASS

PASS
PASS
PASS

#8 IN DUCT BANK

PASS CABLE 2PL3171A TO BE REPLACED
VITH #6 MIN FOR AMPACITY

PASS

PASS
PASS 19III INC Wa AN

PASS CABLE MP31718 TO BE REPLACED
VITH 16 MINK FOR AMPACITY

PASS #1 IN DUC RANK
PASS

IPLISSIA 12/1 PASS CZVE NO. F33-0115 (ATTACHMENT
NO. MhI44SA, REV. 4)

iPLIOIRI 1211 PASS CUIRVE NO. FJ3-D1?5 (ATTACHMENT
NO. HIUIISA, REV. 4)



480V EDS SHORT CIRCUIT CURRENTS VBN-REDB-NS-T1008-0008 Rev 18 APPENDIX A DATE 11-Apr-92

PA(t 104 /ieV 16

PREPARED efdflt DATE- 'YA3 /q

CHIECKED.J -- P...ATE .l1kL.=
REFERENCE VBN-EEB-MS-TI06-0010 RO

BOARD Isc XIR X/R I I
RATIO NULT (hIt) (rated)

480'V SHDN ED 1A1-A 3200A 43173.6 7.2 1.014 43778.0 50000.0
480V SHDN ED 1A1-A 1600A 23228.6 11 1.082 25133.3 30000.0
RMOV ED 1A-A 18615.5 5.4 1 18615.5 22000.0
DSL AUX BD 1A1-A 9862.9 1.5 1 9862.9 14000.0OC & A VENT BD 1A-A 19279.7 7.5 1.021 19684.6 22000.0
RX VENT lA-A 19194.4 7.5 1.02 19578.3 22000.0
480V SHDN ED WA-A. 3200A 43300.1 7.2 1.014 43906.3 50000.0
480V SHDN ED 1A2-A 1600A 22053.9 12.7 1.097 24193.1 30000.0
RMOV ED 1A-A. 18405.4 7.9 1.031 18976.0 22000.0
C & A VENT ED 1A-A 18441.3 7.9 1.031 19013.0 22000.0
DSL AUX ED 1A.2-A 8109.8 1.4 1 8109.8 14000.0
480V SHDN ED 1E1-E 3200A 43692.8 6.9 1.007 43998.6 50000.0
480V SHDN ED 1E1-B 1600A 23025.8 11 1.082 24913.9 30000.0
RMOV ED 1E1-E 19029.1 7.2 1.014 19295.5 22000.0
DSL AUX ED 1B1-E 7502.3 1.4 1 7502.3 14000.0
C & A VENT ED 1E1-E 19467.3 7.4 1.019 19837.2 22000.0
RX VENT lB-B 19296.0 7.3 1.017 19624.0 22000.0
480V SHDN ED 1E2-B 3200A 42405.3 7.3 1.016 43083.8 50000.0
480V SHDN ED 1E2-B 1600A 21915.6 12.4 1.095 23997.6 30000.0
RMOV ED 1B2-B 18340.7 7.8 1.029 18872.6 22000.0
C & A VENT BD 1E2-E 18334.6 7.8 1.029 18866.3 22000.0 R18
DSL AUX ED 1E2-B 7459.6 1.4 1 7459.6 14000.0
480V SHDN ED 2A1-A 3200A 42428.4 7.2 1.014 43022.4 50000.0
480V SHDN ED 2A1-A 1600A 22411.8 11.8 1.091 24451.3 30000.0
RMOV ED 2A1-A 18590.4 7.5 1.022 18999.4 22000.0
DSL AUX ED 2A1-A 8316.5 1.5 1 8316.5 14000.0
C & A VENT ED 2A1I-A 18932.6 -7.7 1.027 19443.8 22000.0
RX VENT 2A-A 18910.6 7.7 1.026 19402.3 22000.0
480V SHDN ED 2A-A 3200A 42009.3 7.4 1.018 42765.5 50000.0
480V SHDN ED 2A-A 1600A 22037.1 12.3 1.094 24108.6 30000.0
RHOV ED 2A-A. 18362.0 7.7 1.026 18839.4 22000.0OC & A VENT ED 2A-A 18403.6 7.7 1.027 18900.5 22000.0
DSL AUX ED 2A-A, 8369.7 1.5 1 8369.7 14000.0
480V SHDN ED 2B1-B 3200A 43264.7 7.3 1.016 43956.9 50000.0

\WTH\TI 008\MCCISC



480V BDS SHORT CIRCUIT CURRENTS VBN-SEB-NS-TIOO8-0008 Rev 18 APPENDIX A DATE 11-Apr-92

PAGL 4,8

PREPARED ar/ DATE~ŽLZ

CHECKED -~.DATE tný3=.
REFERENCE WBN-EEB-KS-T106-OO10 RO

BOARD Isc X/R X/R I I
RATIO NULT (int) (rated)

480V SHDN BD 2B1-B 1600A 22834.4 11.5 1.087 24821.0 30000.0
RMOV BD 281-B 18868.6 7.3 1.017 19189.4 22000.0
DSL AUX BD 2B1-B 10500.6 1.5 1 10500.6 14000.0
C & A VENT BD 2B1-B 19186.8 7.5 1.021 19589.7 22000.0
RX VENT 2B-B 19172.7 7.5 1.021 19575.3 22000.0. 480V SHDN BD 2B2-B 320011 42166.4 7.2 1.015 42798.9 50100*0.
480V SHDN BD 2B2-B 1600A 21756.5 12.4 1.095 23823.4 30000.0
RHOV BD 2B2-B 18222.8 7.8 1.03 18769.5 22000.0 R18
C & A VENT BD 2B2-B 18226.8 7.8 1.03 18773.6 22000.0
DSL AUX BD 2B2-B 10333.4 1.5 1 10333.4 14000.0
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APPENDIX R*LIST B-E-3TO-08Rv1 PPNI ae/1 DT 1Av'

PREPARED- 1 1 'n D:)4/ 3

CHECKED k L.ATA4

APP R GP ENG TITLE
KEY NO

MODE
NO.

DSL GEN IA
DSL GEN 1B
DSL GEN 2A
DSL GEM 2B
6.9KV 59DM BD lA-A.
6.9KV SHDN BD lB-B
6.9KV S9DM BD 2A-A.
6.9KV SHDN BD 2B-B
AF'V PUMP IA-A
m(1k PLnU IA-A
CC2P lA-A
PZR HTR GP lA-A.
480V SHUTDOVN BOARD lA1-A
480V SHUTDOWN BOARD 1A2-A
ERCW PUMP A-A
ERCV PUMP B-A.
AIW PUMP lB-B
RHR PUMP lB-B
CCP 19-B
PZR HTR GP 1B-B
480V
480V
RaCv
ERaC
480OV
480OV
ERCY
ERCW
48S0V
480V
ERCV
ERCV

SHUTDOWN
SHUTDOWN
PUMP F-B
PUMP E-B
SHUTDOWN
SHUTDOWN
PUMP D-A.
PUMP C-A
SHUTDOWN
SHUTDOWN
PUMP H-B
PUMP G-E

BOARD 1B1-B
BOARD 1B2-E

BOARD 2k1-A.
BOARD 2A-A

BOARD 2B1-B
BOARD 2B2-B

COMPONENT COOL SYS PUMP lA-A
CRDM Clir Fan lA-A Mtr 1
Reac Lwr Compt Clr Fan lA-A
CRDM Clr Fan lA-A Ntr 2
RNOV BD li-A
Dsl Aux Ed li-A
NOR FDR 125V VITAL BTRY CHOR 1
NOR FDR 120VAC VITAL INV 1-I
NOR FDR 120VAC VITAL INV 2-I
C&A. Bldg Vent Bd li-A
CONT RM A/C A-A CPRSR
COMPONENT COOL SYS PUMP C-S
CRD Mech Clr Fan ic-A Mtr 1
Reac Lwr Compt CIr Fan ic-A
CRD Mech Cir Fan ic-A Mtr 2

18 4
38 4
38 4
38 4
38 4
38 4
38 4
38 4
11 2B
3i 2o~
1A 2B
28 4
38 4
38 4
iC 1
iC 1

~A 2B
28 4

6.9KV
6. 9KV
6.9KV
6.9KV
6.9KV
6.9KV
6.9KV
6.9KV
6.9KV
6.9KV
6.9KV
6.9KV
6.9KV
6.9KV
6.9KV
6.9KV
6.9KV
6.9KV
6.9KV
6.9KV
6.9KV
6.9KV
6.9KV
6.9KV
480V S
480V I
480V S
480V S
480V S
480V S
480V S
480V S
480V S
480V S
480V S
480V S
480V S
480V S
480V S

BOARD

39DM
SHz)N
39DM
39DM
39DM
SHDM
39DM
39DM
39DN
39DM
39DM
SHwu
39DM
311DM
39DM
SHDN
89DM
SHDN
39DM
39DM
S9DN
SHDM
SHDM
SHDN

19DM I
19DM I
19DM I
19DM I
19DM I
19DM I
19DM I
19DM I
19DM I
19DM I
19DM I
19DM I
9DM I
9DM I
9DM I

CCMPT EOUIPID-NO

) A-A
) lA-A.

l A-A
) lA-A

l A-A
l A-A

)lA-A
)lA-A
) lB-B
)lB-B
) lB-B
)lB-B
)lB-B
)lB-B
lB-B

)lB-B
)2A-A
)2A-A
)2A-A

2A-A
2B-B
2B-B

02B-B
02B-B
1A1-A
1A-A,
1A-A
1A.l-A
1A1-A
li-A.
1A-A
1A-A
1A2-A
1A2-A
1A2-A
1A-A.
1A2-A
1A2-A
1A2-A

10
14
18
20

3
4
8
9

10
14
18
20
3
4
8
9
3
4
8
9
3
4
8
9

3B
7B
7C
7D
8B
8D
9AA
9AB
9AC
10B
2C
3B
7A
7D
8A

1-DG-82-A-A
1-DG-82-B-B
2-DG-82-A-A
2-DG-S 2-B-B
1-BD-211-A-A
1 -BD-211-B-B
2-BD-211-A-A
2-BD-211-B-B
1-NTR-3-118-A

1-MTR-62-108-A
I-OXF-68-341A-A
1 -BD-21 2-Al-A
1-BD-212-A2-A
o -NTR-67 -28 -A
D-MTR-67-32-A
1 -NTR- 3-128-B
1 -MTR- 74-20-B
1-NTR-62-104-B
1-OXF-68-341D-B
1-BD-212-B1-B
1-BD-212-B2-B
0-MTR-67-51-B
0-MTR-67-47-B
2-BD-212-Al-A
2-BD-212-A2-A
0-KTR-6 7-40-A
D-MTR-67-36-A
2-BD-212-Bl-B
2-ED- 212-B 2-B
0-MTR-67-59-B
0-MTR- 67-55-B
1-MTR-70-46-A
1-MTR-30-83/1-A
1 -MTR- 30-74-A
I-HTR-30-8 3/2-A
1-MCC-213-Al-A
1-MCC=215-A1-A
0-CHGR-236-1-D I
1-INV-235-1-D I
2-IMV-235-ID
1-MCC-214-A1-A
D-MTR-31-80/2-A
O-MTR-7 0-51-S
1-MTR-30-88/1-A
1-MTR-30-7 7-A
1-MTR-30-88/2-A

\MCC\APPRL 1ST

12
12
12
12
12
12
12
12
13
13
13
13
13
13
13
13
14
14
14
14
15
15
15
15

125
126
126
126
126
126
127
127
127
127
127
127
128
128
128

1
37J
3 7J
37J
38
38
39
39
39
38

37J

Rev 18 APPENDIX C Page /0'7 - DATE 11-Apr-"

REV

R18
R18
R18



APPNDI R ISTVBN-EEB-MS-T108-0008 Rev 18 APPENDIX C PaeI& DT1-Ai

PREPARED_ 441771?E____

CH1ECKED- .. AT 4,5k2
EKG TITLEAPP R GP

KEY NO

38 4
38 4
1 1

373 2A
373 2A
38 4
38 4
38 4

37J 2A
3IA 1A
37J 2A
373 2A

38 4
38 4
39 4
39 4
39 47J 2A
38 4
38 4
38 4
39 4
39 4
39 4
38 4
38 4
38 4
38 4
38 4
38 4
1 1
39 4
38 4
39 4
38 4
39 4
1 1

370 2A

31 1
17 2

11 2
A 2Aw 2A

37A 2A
1 1

RMOY BD 1A-A
DSL AUJX BD 1A-A
COMPONENT COOL SYS PUMP IB-B
CRD Mech Clr Pan 19-n Mtr 1
Reac Lvr Coupt Clr Pan 19-B
RHOY BD 191-B
D31 Aux Ed 191-B
CIA Bldg Vent Ed 191-B
CRD Mech Cir Fan 1D-fl Mtr 2
CONT RN A/C B-B CPR9R
CRD lMech Cir Fan iD-B Mtr 1
Reac Lvr Coupt Clr Fan iD-B
RMOV BD 192-B
D3L AUX BD 192-B
NOR FDR 125V VTL BTRY CHGR 2
NOR FDR 120VAC VITAL INV 1-II
NOR FDR 120VAC VITAL INV 2-11
CRD lMech Cir Fan iD-B lMtr 2
Fdr.From XFNR 2A1-A
RNOV ED 2A1-A
Dsl Aux Ed 2A1-A
NOR FDR 125V VTL ETRY CHGR III
NOR FDR 120VAC VITAL INV 1-Ill
NOR FDR 120VAC VITAL INV 2-I11
CIA Bldg Vent Ed 2A1-A
RMOY ED 2A-A
DSL AUX BD 2A-A
RI4OV ED 2B1-B
DSL AUX BD 2B1-B
CIA Bldg Vent Ed 291-B
COMPONENT COOL SYS PUMP C-S
NOR FDR 120VAC VITAL INV 1-IV
RMOV ED 292-B
NOR FDR 125V VTL BTRY CHGR IV
Dsl Aux Ed 292-B
NOR FDR 120VAC VITAL INV 2-IV
HRCV Str lA-A Backwash Vlv
CCS & AFV PMPS SP CLR FAN A-A
HRCV STRAINER lA-A
Traveling Scrn lA-A
ERCV Str lA-A Flush Vlv
Cant Ru A/C Sys Oil Pup
RHR Pup lA-A Ru Clr Fan
Cont Ru A/C Circ Pup A-A
Cntfg Chrg Pup lA-A Ru dir Fan
Cant Ru Ahu A-A
ERCW Scrn Vash Pup lA-A

BOARDNODE
NO.

128
128
129
130
130
.130
130
130
130
131
132
132
132
132
132
132
132
132
133
134
134
134
134
134
134
136
136
138
138
138
139
140
140
140
140
140
203
203
203
203
203
203
203
203
203
203
203

COMPT EQUIPID-0O
NO

480DV
480DV
480DV
480DV
480V
480DV
480V
480DV
480DV
480DV
480V
480DV
480V
480DV
480V
480DV
480V
480DV
480V
480V
480DV
480DV
480DV
480V
480V
480DV
480V
480DV
480V
480DV
480DV
480DV
480V
480DV
480V
480DV
CIA
CIAV
CIAV
CIAV
CIAV
CIAV
CIA V
CIA V
CIA V
CIA V
C&A V

311DM
SHDN
311DM
SH1DM
311DN
SIDN
S11DN
511DM
511DN
S11DN
311DM
511DM
311DM
SHDN
SHDN
S11DN
311DM
SHDM
311DM
511DN
311DN
511DM
311DM
311DM
311DM
SH1DM
311DM
511DM
311DM
SHDN
811DM
SHDN
311DM
311DM
811DM
311DM
ENT E
ENT E
ENT B
UNT E
ENT B
ENT E
ENT B
ENT B
NMT B
NiT B

ENT B

REV

Dl 1A-A
Dl 1A-A
D l 19-B
D l 19-B
D l191-B
D l 19-B
El 191-B
D l1B1-B

El BL-B
D lB12-B
)l 1B2-B
) 192-B
) 192-B

) 192-B
) 1E2-B
) 192-B
) 192-B
) 2A1-A
) 2A1-A
) 2A1-A
) 2A-A
) 2A2-A
) 2A-A
) 2A-A
) 2A-A
) 2A2-A
)291-B
)2B1-B
)291-B
)292-B
)292-B
292-B

)2B2-B
0 292-B
P2B2-B
1A-A
1A-A
lWl-A
1A-A
1A-A
1A1-A
WA-A

1A-A
1A-A
lA-A
lA1-A

\MCC\APPRLI ST

89B
8C
3C
7C
7 D
8B
8D
10B
10D
2 B
7 B
7D
8B
8D

10OAA
1 GAB
10DAC
1 DC
19
8B
8D
9AA
9AR
9AC
10B
89B
8C
8B
8D
10B
2D
10AB

89B
1DMA
8D

10AC
4E
5E
6B
6C
6H.
SF1
9A
9B
10A
l1D
13D

Page /08 DATE 11-ApyAPPENDIX R LIST

1-i4CC- 213-A2-A
l-MCC-215-A2-A
1-MTR-7 0-38-B
1-MTR-3D-92/1-B
1 -MTR -30-75-B
1-MCC-213-B1-B
1-HCC-215-B1-B
l-MCC-2 14-91-B
1-KTR-30-92/2-B
0-MTR-31-96/2-B
1-MTR-30-80/1-B
1-MTR- 30-78-B
1-MCC-213-92-B
1-MCC-2 15-92-B
0-CHGR-2 36-2-H
1-INV-235-2-E
2-INV-235-2E
1 -KTh-30-80/2-B
2-OXF-212-A1-A
2-MCC-213-A1-A
2-MCC-2 15-Al-A
D-CHGR-236-3-F IRi8
1-IMV-235-3-F IR18
2-IMV-235-3F IR18
2-NCC-214-A1-A
2-MCC-213-A2-A
2-MCC-215-A2-A
2-MCC- 213-El-B
2-MCC-2 15-B1-B
2-MCC-214-B1-B
0 -MTR- 70-51-3
1-INV-235-4-G
2-MCC-2 13-92-B
D-CHGR-236-4-G
2-MCC-215-B2-B
2-I MV- 235-4 -G
1-FCV-67-9A-A
1 -WTR- 30-190-A
1-MTR-67-9A-A
1-MTR-67-43 4-A
1-FCV-67-9B-A
0-MTR-31-80/3-AI RiB
1-KTR-30-175-A
0-MTR- 31-8 0/1-A
1-MTR-30-18 3-A
0-MTR-3 1-12-A
1-MTR-67-4 31-A



APPENDIX R LIST VBN-EEB-NS-TI08-0008 e 8 APNI Page 101 DATE 11-Apr-

PREPARED-er;4 D. c")7, IMEA______

CHECKED -DATRE4A ý19
APP R GP EKG TITLE
KEY NO

.1 1 ERCV.Str lB-B Backwash Vlv
370 2A CCS & AFV Pupmp Sp Cli Fan B-B
1 1 ERCY STRAINER lB-B
1 1 Traveling Scrn lB-B
31 1 ERCY Str lB-B Flush Vlv

37A 2A Cont Ru A/C Cir Pup B-B
37A 2A Cont Ru A/C Sys Oil Pup
40 2A RHR Pup lB-B Ra Clr Fan
I 2A Cntfq Chrg Pop lB-B Rm Clr Pan

3JIA 2A Cont Rum Ahu B-B
1 1 ERCV SCREEN VASH PUMP lB-B
1 1 ERCV Sti 2A-A Backwash Vlv

370 2A AFW & BA XFR SPACE CLR FAN A-A
1 1 ERCV STRAINER 2A-A
1 1 Traveling Scrn 2A-A
1 1 ERCV SCREEN WASH PUMP 2A-A

1 ERCV Str 2B-B Backwash Vlv
62A AFVPIBA XFR PNP SP CLR FAN B-B

1 ERCV STRAINER
1 1 Traveling Scrn 2B-B
1 1 ERCV Scrn Wash Pup 2B-B

37C 2A DG lA-A RM EXH FAN 1-A
1 1EHMDG HXlAI1& A2 SPLY VJV
37C 2A Dg Ru lA-A Pnl Vent Fan
37C 2A Dg lA-A 480V Elec Bd Ru Ex Fan
37C 2A DG lA-A RM EXH FAN 2-A
37C 2A DG lB-B RM EXH FAN 1-B
1 1 EMDGERNG HXSUP VLV FMHDR1B

37C 2A Dg Ru lB-B Pnl Vent Fan
37C 2A DG lB-B 480V ELEC BD RN EX FAN
37C 2A Dg lB-B Ru Exh Fan 2-B
37C 2A DG 2A-A RM EXH FAN 1-A
1 1 EM DGEN HX 2A1 &2A2 SUP VL

37C 2A Dg Ru 2A-A Pnl Vent Fan
37C 2A 2A-A 480V ELEC BD RM EX FAN
37C 2A DG 2A-A RH EXH FAN 2-A
37C 2A DG 2B-B RM EXH FAN lB
1 1 EM DCENGSUP VLVFROM HDR1B

37C 2A Dg Ru 2B-B Pnl Vent Fan
37C 2A Dg 2B-B 480V Elec Bd Ru Ex Pan
37C 2A DG 2B-B RM EXH FAN 2-B
1 1 ERCV TO DSL GEN OC-S HTX VLV
S2B CNTFGL CHARO PMP lA-A AOP

2B SIS Accum Tank 1 Flow Isol Vlv
2B AFV Pup A-A Lube Oil Pup A-A

30 2B RHR Sys Isln Vlv
37J 1 Lwi Cntmt 1D Clrs Isln Vlv

NODE
NO.

201
201
201
201
205
205
205
205
205
205
205
207
207
207
207
207
209
209
209
209
209
217
217
217
217
218
219
219
219
219
220
221
221
221
221
222
223
223
223
223
224
225
235
235
235
235
235

BOARD

CIA VEX
CIA VEN
CIA VIM
CIA VIM
CIA VIM
CIA VEN
CIA VEN
CIA VEYl
CIA VEN'
CIA VEFl
CIA VEN
CIA VEX
CIA VIM'
CIA VEY
CIA VIM'
CIA VIM'
CIA VIM'
CIA VIM'
CIA VEN
CIA VIM'
CIA VEN
DSL AUX
DSL AUX
DSL AUX
DSL AUX
DSL AUX
DSL AUX
DSL AUX
DSL AUX
DSL AUX
DSL AUX
DSL AUX
DSL AUX
DSL AUX
DSL AUX
DSL AUX
DSL AUX
DSL AUX
DSL AUX
DSL AUX
DSL AUX
DSL AUX
RHOV BD
RMOV BD
RHOV BD
RHOV BD
RNOV BD

T

Tf

T
T

T

T

T
T
T
T
T
T
I'

COMPT
NO

lBl-B
1Bl-B
1B1-B
1Bl-B
1Bl B
1BI-B
lB1-B
1B1-B
lfl1-B
lUl-B
lB1-B
2A1-A
2A1-A
2A1-A
2A1-A
2Al-A
2Bl-B
2B1-B
2Bl-B
2Bl-B
2Bl-B

BD 1A-A
BD 1A1-A
BD 1A-A
BD 1A-A
BD 1A2-A
BD 1B1-B
BD 1B1-B
BD 1B1-B
BD 1Bl-B
BD 1B2-B
BD 2A1-A
BD 2A1-A
BD 2A1-A
BD 2A1-A
BD 2A2-A
BD 2B1-B
BD 2B1-B
BD 2B1-B
BD 2B1-B
BD 2B2-B
BD Cl-S
lA-A
1A-A
li-A
li-A
1A-A

BOUIPID-NO REV

4E 1-FCV-C7-10A-B
51 1-MTR-30-191-B
6B 1-MTR-67-1OB-B
6C 1-MTR-67-445-B
6R 1-FCV-67-lOB-B
8E (i-MTR-31-96/1-B
SF1 0-MTR-31-96/3-AIRlS
9A 1-MTR-30-176-B
10A l-HTR-30-182-B
l1D 0-MTR-31-1l-B
13D 1-MTR-67-440-B
4R 2-FCV-67-9A-A
5E 2-MTR-30-184-A
6B 2-MTR-67-9A-A
6C 2-MTR-67-439-A
13D 2-MTR-67-437-A
4R 2-FCV-67-1OA-B
51 2-HTR-30-185-B
6B 2-MTR-67-1OB-B
6C 2-MTR-67-451-B
13D 2-MTR-67-447-B
2B 1-MTR-30-447-A
3A l-FCV-67-66-A
4D 1-MTR-30-491-A
4E 1-MTR-30-459-A
2B 1-MTR-30-451-A
2B 1-MTR-30-449-B
3A 1-FCV-67-67-B
4D 1-MTR-30-493-B
4R 1-MTR-30-461-B
2B 1-MTR-30-453-B
2B 2-MTR-30-448-A
3A 2-FCV-67-66-A
4D 2-MTR-30-492-A
4R 2-MTR-30-460-A
2B 2-MTR-30-452-A
2B 2-NTR-30-450-B
3A 2-FCV-67-67-B
4D 2-MTR-30-494-B
4R 2-NTR-30-462-B
2B 2-NTR-30-454-B
DE 1-FCV-67-72-S
3E 1-MTR-62-AOP-A
3F2 1-FCV-63-118-A
4E 1-HTR-3-118D-A
5B 1-FCV-74-1-A
5C 1-FCV-67-97-A IR18

\MCC\APPRLIST

Rev 18 APPENDIX C



APPENDIX R LIST WBN-EEB-MS-TI08-0008 Rev 18APEDXC ag1/ DTE1Apc

PREPARED &,'flI k~ 13z

EKG TITLE NODE
NO.

APP R GP
KEY NO

2 A 4
2 28
36 2B
1 2B
4 2B
5 2B
5 2B
2 2B
5 2B
1 28
1 2B
5 28
30 28
5 2B
5 2B

2B.2B
2B

37J 1
19 28
19 28
14 6
14 6
19 2B
19 2B
22 2C
22 2C
1 1
14 6
30 28
1 1

37J 1
1 1

37J 1
37J 1
37J 1
37J 1
37J 1

RCS Press Relief FCV
CHARGING FLOW ISLN VLV
SIS Accum Tank 3 Flow Isol Vlv
CHARG FlIP 1A-A MIN FLOV
Vol Cont Tank Outlet Isin Vlv
RWB? To Charging Pup Vlv Cont
SIB PMP INLET TO CVCS CHG FlIP
RWST TO SPRAY HDR 1A FCV
BIB Pop Inlet To CVCS Chig Pap
BIS BORON INJ TANK SHUTOFF VLV
BIB BIT INLET SHUTOFF VLV
SIS Pup lA-A Inlet Vlv
BIB To RCS Loops 203 FCV
Cntat Spray Hdr 1A Isin Vlv
RHR Spray Hdr 1A Is31n VlV
RHR Pup lA-A Inlet FCV
RHR Pmp lA-A Mnm Flow Vlv
RHR lix 1A Bypass Vlv
Lwr Cntmt 1D CMrs lIsn Vlv
ERCW lidr A Ilan Vlv
ERCV Hdr A Ilin Vlv
AFWP Turb St. Sup Fm St. Gen 1
St Flow To AFWP Turb Ilan Vlv
ERCY lidx A lsin Vlv
ERCV Hdr A Isln Vlv
St Gen No 1 FV Isin Vlv
St Gen No 3 FW Isln Vlv
Sply Hdr 1A To Hdr 2B Ilin Vlv
AFWP Turb St Sply Fr. St gen 4
RHR Sys Ilin Bypass Vlv
ERCV Hdr 1A Iso Vlv Before Btr
Lwr Cntmt Cli 1A Disch iso Vlv
A-Bldg ERCW Sup Hdr 1A Iso Vlv
Lwr Cntmt 1A Cir Sply lsin Vlv
Lwr Cntmt 1C Clr Disch Iso Vlv
Lwr Cntmt 1C Clr Sply lsin Vlv
LWR CNTKT lB CLR DISCH ISO VLV
Lwr Cntmt 1D Clr Diach Iso Vlv
A.Bldg AirClr Sup Hdr 1A Iso V
Ciupnt Cig lix A Disch Cont Vlv
Cmpt Clg lix C Dish V1 To lidr A
RHR lix A Hdr Inlet Viv
CCS lix A Outlet Vlv
CCS Hx A & C Outlet Ilin Viv
CCS lix Disch Bypass Cont Vlv
CCS Hx A & C Inlet Isin Vlv
CCS lix A Inlet Vlv

235
235
235
235
235
235
235
235
235
235
235
235
235
235
235
235
235
235
235
236
236
236
236
236
236
236
236
236
236
236
236
236
236
236
236
236
236
236
236
236
236
236
236
236
236
236
236

BOARD

RMOV
RMOV
RMOV
RNOV
RMOV
RMOV
RMOV
RI4OV
RMOV
RMOV
RMOV
RMOV
RMOV
RMOV
RMOV
RMOV
RMOV
RMOV
RMOV
RMOV
RMOV
RMOV
RNOV
RNOV
RMOV
RMOV
RMOV
RHOV
RMOV
RMOV
RMOV
RMOV
RMOV
RMOY
RMOV
RMOV
RHOV
RMOV
RMOV
RMOV
RHOV
RMOY
RMOV
RMOV
RMOV
RMOV
RMOV

COMPT EQIJIPIDHO

lA-A
lA-A
1A1-A
1A-A
lA1-A
1A-A
1A-A
1A-A
Al- A
1A1-A
lA-A
MA-A
lid-A
li-A
lM-A
li-A
li-A
li-A
lid-A
WA-A
1A-A
IA2-A
1A-A
1A-A
lA2-A
1A-A
1A2-A
1A-A
1A-A
1A-A
1A2-A
1A2-A
WA-A
1A-A
1A2-A
WA-A

1A2 -A
1A-A
1A2-A
1A-A
1A-A
1A-A
WA-A

1A2-A
1A2 -A
1A-A
1A2-A

REV

6D
7B

8A
8B
9A
98B
9F
11A
l1D
11E
12A
12D
13E
14A
1 4B
14D
143
15SD
2A
28
2D
2E
3A
3B
3D
4D
5B
GA
6D
7B

8A
8B
8D
9A
9B
10A
108
11A
12A
14A
14D
143
15A
15SB
15D

\ MfC\ APPRL1 ST

1-FCV-608-333-A
1-FCV-62-90-A
1-PC V-63-80-A
1-FCV-62-9 8-A
1 -LCV- 62-132-A
1-LCV-6 2-135-A
1-FCV-63-177-A
1-FCV-72-22-A
l-FCV-63-7-A
1 -FCV- 63-26 -k
1-FCV-6 3-39-A
1-PCV-63-47-A
1-PC V-63-9 3-A
1-FCV-72-39-A
1-FCV-72-4 0-A
1-FCV-7 4-3-A
1-PC V-i4-12-A
1-FCV-74-33-A
l-FCV-67-89-A IR18
1-ICy- 3 -116A-A
1-FC V-3-116 B-A
1-FCy-i-iS-A
1-ICy-i-17-A
1-FCV-3-136A-A
1-FCV-3-136B-A
1 -ICy-3-33-A
1-FCV-3-87-A
1-FCV-67-14 7-A
1-FCV-1-16-A
1-ICV-i 4-8-A
1-FCV-6i-22-A
1-FCV-67-87-A
1-FCV-67-81-A
1-FCV-67-8 3-A
1-FCV-67-9 S-A
1-FCV-67-9 1-A
1-FCV-67-10 4-A
1-FCV-67-112-A
1-PCV-67-127--A
1-FCV-67-14 6-A
0-FCV-67-151-A
1-FCy-i 0-2-A
1-FCV-70-8-A
1-FCV-70-10-A
1-PCV-67-143-A IR18
1 -FCV- 70-23-A
1-FC V-70-2 S-A

Page //0 DATE 11-Apr-9APPENDIX C



APPENDIX R LIST WBN-ERB-KS-TIOB-000B e 8 APNI ag i AE1-p-

PREPARED- &TY/Al/'7Z--

CHECKED D4 L AT.dh

EKG TITLE NODE
NO.

ERCY To Cupnt Cig lix A
RKR lix A-A Outlet Vlv
SFPCS lix Sply Hdr 1Gmn Vlv
CDVE Bldg Supply Valve
SIS ACCUN TANK FLOW ISOL VLV
RHR Sys Isin Vlv
RHR Sys Isin Bypass Vlv
RCS Press Relief Plow Cont Vlv
CHRG FLOW ISLY VLV
CHRG PuP lA-A HIM FLOW
Vol Cont Tank Outlet Isln Vlv
RWST To Charging Pap Vlv Cont
RHR To RCS H.L. 113 Flow Iso V
RWST To 515 Pump Plow Cant Vlv
RHR Sys Isln Vlv
RYST TO SPRAY HOR 1B FCV
S13 PMP HILT TO CVCS CHRG PMP
SIS BORON INJ TANK SHUTOFF VLV
S15 BIT UNLET SHUTOFF VLV
SIB To RCS Loops 144 FCV
Cntmt Spray Hdr 1B Isln Vlv
RHR Spray Hdr lB Ilin Vlv
RHR Pap lB-B Inlet FCV
RHR Pmp 15-B Mnm Flow Vlv
RHR lix lB Bypass Vlv
SIS ACCUM TANK FLOW ISOL VLV
AFW Pup B-B Lube Oil Pap B-B
ERCV Hdr B Isin Vlv
ERCW Hdr B Isin Vlv
St Flow To AFWP Turb Isln Vlv
ERCW Hdr'B Isln Vlv
ERCY lHdr B Ilan Vlv
ST GEN NO 2 FW` ISLU VLV
St Gen No 4 FW Isin Vlv
Lwr Cntmt 1A Cir Isln Vlv
Lwr Cntmt 1B Clr Dish Iso Vlv
ERCW Hdr LB Iso Vlv Before Str
A.Bldg ERCW Sup Hdr 1B Iso Vlv
Lvi Cntmt 1D Cir Dish Iso Vlv
Lvr Cntut 1A Clr Dish Iso Vlv
Lwr-Cntmt 1C Clr Dish Iso Vlv
Lwr Cntmt 15 Clr Sply Isin Vlv
Lwr Cntmt 1D Clr Sply Isin Viv
A.Bldg AirCir Sup lidr lB Iso V
Lvi Coapt 1C Cirs Isln Vlv
ERCW To Cmpnt Cig Hx A
CCS lix A & C Inlet Isin Vlv

236
236
236
237
2317
237
237
237
237
237
237
237
237
237
237
237
237
237
237
237
237
237
237
237
237
237
237
238
238
238
238
238
238
238
238
238
238
238B
238
238
238
238
238
238
238
238
238

RHOV
RKOV
RMOV
RMOV
RMOV
RMOV
RMOV
RMOV
RHOV
RMOV
RMOV
RMOV
RMOV
RMOV
RMOV
RHOV
RMOV
RMOV
RMOV
RHOV
RMOV
RMOV
RMOV
RMOV
RMOV
RMOV
RMOV
RMOV
RMOV
RMOV
RMOV
RMOV
RMOV
RMOV
RMOV
RHOV
RMOV
RHOV
RMOV
RMOV
RMOV
RMOV
RMOV
RMOV
RHOV
RMOY
RNOV

BOARD

1A2-A
1A2-A
1A2 -A
IBI-B
151-B
151-B
1Bl-B
151-B
1Bl-I9
151-B
151-B
lBl-B
151-B
151-B
151-B
1Bl-B
151-B
151-B
181-B
151-B
151-B
121-B
1Bl-B
lel-B
I.Bl-B
151-B
1B1-B
122-B
1B2-B
152-B
152-B
152-B
1B2-B
152-B
152-B
152-B
1B2-B
152-B
152-B
152-B
lB2-B
152-B
152-B
1B2-B
152-3
152-B
152-B

APP R GP
KEY NO

\MCC\APPRLIST

COMPT EQUIPIDNHO
NO

153 1-FCV-61-458-A
163 1-FCV-70-156-A
17B O-FCV-70-197-A
3E 1-FCV-70-207-B
3F2 1-FCV-63-98-B
5B 1-FCV-74-2-B
5C 1-FCV-74-9-B
5E 1-FCV-6B-332-B

7B 1-FCV-62-99-h
8A 1-LCV-62-133-B
8BE 1-LCV-62-136-B
9B 1-FCV-63-172-B
10B 1-FCV-63-5-B
10D 1-FCV-74-2-B
lOP 1-FCV-72-21-B
11A 1-FCV-63-6-B
113 1-FCV-63-25-B
12A l-FCV-63-40-B
123 1-FCV-63-94-B
14A 1-FCV-72-2-B
14D 1-FCV-72-41-B
15A 1-FCV-74-21-B
15B 1-FCV-74-24-B
15D 1-FCV-74-35-B

16F2 1-FCV-63-67-B
l7D 1-MTR-3-128D-B
2A 1-FCV-3-126A-B
2B 1-FCV-3-126B-B
2E 1-FCV-1-18-B
3A 1-FCV-3-179A-B
3B 1-FCV-3-179B-B
3D 1-FCV-3-47-B
4D 1-FCV-3-100-B
5C 1-FCV-67-113-B
7D 1-FCV-67-103-B
BA 1-FCV-67-24-B
8B 1-FCV-67-82-B
BD 1-FCV-67-111-B
9A 1-FCV-67-8B-B
9B 1-FCV-67-96-B
10A 1-FCV-67-99-B
10B 1-FCV-67-107-B
11A 1-FCV-67-128-B
11D 1-FCV-67-105-B
12B 1-FCV-67-478-B
13B 1-FCV-70-13-B

L

30
5
5
30
5
30
36
11
19
19
14
19
19
22
22

37J
37J
1
1

37J
37J
37J
373

REV

I R1B

I R1B

Page /// DATE ll-Apr-)Rev 18 APPENDIX C



APPENDIX R LIST VBN-EEB-HS-TI08-0008 Rv1 PEDXC Pg 1 AE1-p

PREPARED- DATE________1 2

CHEcCKED .L....DATE 4kl&2-

APP R GP ENG TITLE .NODS
KEY NO

17
1
1
10

31
1

1
10
1
1
371
31

CCS lix C Outlet Vlv
RHR lix B Hdr Inlet Vlv
CCSP 1AA&1BB To C-S Outi Iso V
CCS Pmps 1k-k To lB-B Isin Vlv
RHR lix B Rtn Hdr Isin Vlv
CCS Hx A & C Outlet Isin Vlv
CCSP lkA&IBB To C-S Ini Iso VI
RHR lix B-B Outlet Vlv
CCSP kA&IlBB To C-3 Ini Iso V1
CCS lix C Inlet Vlv
CCSP 1AA&1BB To C-S Outi Iso V
CCS lix C Disch Bypass Cant Vlv
ERCY lidr 2A Iso Vlv Before Str
A.Bldg ERCV Sup Hdr 2k Iso Vlv
k.Bldg AirCir Sup Hdr 2A Iso V
CCS HX A DISCH CONY 'JLV
SPLY HDR 2A TO HDR, 1B ISLN VLV
CCS HX B & C OUTLET ISLN VLV
CCS lix B & C Inlet Isin Vlv
CDVE Bldg Supply Valve
ERCW Hdr 2B Iso Vlv Before Str
A.Bldg ERCY Sup Hdi 2B Iso Vlv
A.Bldg kirCir Sup Hdr 2B Iso V
CCS lix C Dlsch Vlv To lidr B
Sply Hdr 2B To Hdr 1A Isin Vlv
CCS lix B & C Inlet Isln Vlv
RHR lix B Hdr Inlet Vlv
CCSP 2AA&2BB To C-S Outi Iso V
CCS lix B & C Outlet I~1n Vlv
CCSP 2AA&2BB To C-S mInt Iso V
RHR lix B-B Outlet Vlv
CCSP 2Ak&2BB To C-S mint Iso V
CCSP 2AA&2BB To C-S Outi Iso V

BOARD

238
238
238
238
238
238
238
238
23A
238
238
238
240
240
240
240
240
240
240
241
242
242
242
242
242
242
242
242
242
242
242
242
242

COMP~
NO

RHOV
RMOV
RHOV
RHOV
RKOV
RMOV
aHOy
RHOV
RHOV
RMOY
RKOV
RMOY
aHOy
RMOV
RMOY
RMOV
RMOV
RNOV
RKOV
RMOV
RMoy
RMOV
RHOV
aHOY
RNOV
RMOV
RHOV
RMOV
RMOV
RMOV
RMOV
RMOV
RMOV

122-B
1B2-B
122-B
1B2-B
112-B
1B2-B
1B2-B
1B2-B
'B7-8
1B2-B
152-B
152-B
2k-k
2-A2
2k-A
2k-k
Wk-A
2k-k
2k-A
2B1-B
252-B
2B2-B
2B2-B
2B2-B
2B2-B
2B2-B
252-B
2B2-B
2B2-B
2B2-B
2B2-B
252-B
252-B

rEQUIPID-NO

0-FC V-7 0-12-B
1-FCV- 70-3- B
1-F'CV-70-26-B
1 -FCV- 70-34-B
1-PC V-70-7 5-B
1-FCV-7 0-9-B
1-FC V-70-6 4-B
1-FCV-70-153-B
1-PCV-70-7 4-9
0-PCV-70-2k-B
1-FCV-70-27-B
0-FCV- 67-14 4-B
2-FCV-67-22-A
2-FCV-67-81-A
2-FCV-67-127-A
2-FCV-67-14 6-A
2-FCV-67-22 3-A
2-FCV-70-19 5-A
2-FCV-70-18-A
2 -FCV- 70-207-B
2-FCV-67-24-B
2-FCV-67-8 2-B
2-FCV-67-128-B
0-FCV-67-152-B
2 -FCV- 67-147- B
2 -FCV- 70-14-B
2-FCV-70-3-B
2- PCV- 70-28- B
2-FCV-70-19 6-B
2-FC V-i0-7 8-B
2-FCV-70-15 3-B
2 -PCV- 70-76- B
2-FCV-7 0-29-B

REV

I R18

14A
14B
14D
14E
15A
1 5B
15SD
15B
16A
16E
17B
11D
7B
8A
105
11A
13A
141
158
ME
8A
8B
11A
12B
13A
13B
14B
l4D
155
1 5D
15C
16A
17B
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APPENDIX R LOADING VITH A HIGH IMPEDANCE FAUILT Date 11-Apt-92 Prepcrerrj4 DotoYAO-k

Rev /9
VIN-I13-14-TIOOS-0008 Rev 1S
C & A VINT BOARD IKd-A

COHPT UOUIPID-P.O LOAD rLI LEA OVLD 33R BII SET
No s1ze INS? POSIT

203 CIA VENT BD IAI-k
203 C&A VENT 3D li-A
203 CIA VENT SID lIA-A
203 C&A V311T MID lid-A
203 C&A VCNT BO lAI-A
203 CIA VWT BD lI-A
203 CIA VENT BO JAl-A
203 CIA VENT BD lAi-A
203 CIA VENT 30 lkd-A
203 CIA VINY BD lid-A
203 CIA YEN? BD lid-A
203 CIA VENT BD lid-A
203 CIA VENT BO lid-A
203 C&A VENT BD lid-A
203 CIA VENT SID lid-A
203 CIA VENT BD IdI-A
203 CIA VENT SID lid-A
203 CIA VENT BD li-A
203 CIA VENT RD lid-A
203 CIA VENT BD lkI-A
203 CIA VENT SD lid-A
203 CIA VENT BD lIl-A
203 CIA VINT RD lid-A
203 CIA VENT RD Ild-A
203 CIA VENT SID Il-A
203 CIA VENT BD lid-A
203 CIA VENT BD lId-A
203 CIA VENT BD Wl-A
203 CIA VENT BD Ll-A
203 CIA VENT BD lid-A
203 CIA VENT 3ID lkI-A
203 CIA VENT BD lid-A
203 CIA VENT RD Il-A
203 CIA VENT BD Il-A
203 CIA VENT SD Vl-A
203 C&A VENT BD lid-A
203 CIA VENT BD lkl-A
203 CIA VENT BD li-A
203 CIA VENT SO lid-A
203 CIA VENT BD lid-A
203 CIA VENT BD lid-A
203 CIA VENT BD lid-A
203 CIA VENT BD li-A

2A 0-MT-31-8-A 10.00
23 0-NT3-31-493A-A 1.56
2C 1-MY-30-166-A 3.00
2D lNI-6-1-3 30.00
211I ODX7-234-AI/lIS 9.00
27 I-DXIV-242-1 37.50
3C I-NT-30-177-A 7.50
371 1-nE-90-119 0.15
3F2 l-NTI-40-3k 1.50
4A 0-NTU-31-26-A 1.00
43 0-NTI-31-4938-A 1.50
4D 0-NTI-65-23-A 20.00
41 I-MC-67-9A-A 0.33
5A 0-MT-30-192-A 7.50
53 1.50
51 1-MTI-30-lS0-A 20.00
571 0-RI-90-132 3.00
6A 0-HTI-31-64-A 3.00
63 1-MTI-67-9A-A 3.00
6C I-MTI-67-434-A 5.00
6D 0-NT-65-17-A 20.00
631l-Fc-67-93-A 0.33
671 1-U-90-106-A 3.00
73 I-MTR-31-287-A 0.33
7C 0-NTI-26-7-A 0.75
7D l-MC-74-3-A 10.50
73 1-MC-72-22-A 3.20
MIA -MTR-30-180-A 5.00
65 l-MTI-30-194-A 3.00
SC l-MTl-30-2440_A 3.00
ID l-NTI-30-24411-A 3.00
671. 0-MTR-31-60/3_A 3.11
9A l-NTI-30-175-A 5.00
9B 0-MTI-31-80/1-A 15.00
9C l-NTR-31-462-A 3.00
9D l-NTR-30-244F-A 3.00
91 I-DXF-266-l-A 35.75
SF1 0-RI-90-205-A 0.75
IOA l-HTR-30-183-A 5.00
103 I-MTR-30-196-A 3.00
10C l-NTU-30-201-A 3.00

1071 0-RI-0-10l 3.00
11A 1-HTR-31-478-A 3.00

12.20
2.50
4.00

36.10
10.63
78.*20
9.00
1.*40
2.65
2.20
2.50

25.00
0.75
9.00
3.1L3

24.50
4.*60
4.60
6.00
6.60

24.06
0.75
4.60
0.30
2.05

13.60
5.20
6.10
4.00
4.40
4.40
3.90
6.10

20.00
4.60
4.40

43.00
1.40
6.10
4.00
4.00
4.60
4.60

110.0
15.0
25.0

236.8

62.0
12.5
20.0

1.5
14.5

132.0
5.6

62.0

139.9
32.0
21.0
30.1
41.1

5.6
32.0

5.2
I.S

116.5
36.0
45.0
25.3
27.4
27.4
31.0
45.0

116.4
23.0
27.4

12.5
45.0
26.0
25.2
32.0
28.0

143 173-1.050
T21 173-AOIO
T32 313-1010
TS2 NF3-11050

173-31020
720433125

T40 173-10251
M113-020

173-31020
T27 llr3-AlOI
T28 173-1005
TSO W7-1,050
T14 173-1003
T40 173-10255

173-31020
T50 373-1,050

M113-020
T34 1173-1010
T36 173-1010
T31 173-1025
?SO V3-4030
T14 173-1003

173-3020
T17 lr3-1003
T26 9r3-1005
T42 17-1,050
T32 173-k101
T37 173-10255
T32 173-1O00
T34 173-1010
T34 173-1010

173-3020
T37 173-10255
T49 lr3-L050
T34 173-AOIO
T34 373-1010
T56 103-9070

173-3020
T37 173-A0255
T32 173-A1O1
T32 173-1010

373-3020
T34 lF3-AO1O

NODI.Mo BOARD NOR S1
01113 A

APPI NOR
KIT OPZI
NO.

0
Il
IN,
Im
10
li
0
3R
X2
to
Xl
0

1isI
IF
X8

370 IN
'3
lit

13m
1le

0
31 3R

XK
53
XI

30 0
2 0

0
XI
Xl
KRI

37A XI
40 is

37A IR
XI
KR
0
kR

1 Xv
IA
XR
Xx
Xl

8I SI S1 MRIKAS
& A a 9A &

210
36
56

475

1200
125

45
29

260
12

125

260

56
56

105

12

12
is

260
34

105
56
so
5,

105
260

so
56

105
58
56

56

0.00
2.50
4.00

36.10
10.63

137.50
0.00
1.40
2.65
2.20
2.50
0.00
0.00
9.00
3.13

24.50
4.60
4.60
6.00
6.600
0.00
0.00
4.60
0.60
2.05
0.00
0.00
0.00
4.00
4.40o
4.40
3.90
6.10

20.00
4.60
4.40
0.00
1.40
6.10
4.00
4.00
4.60
4.60

12.20
2.50
4.00

36.10
10.63

137.50
0.00
1.46
2.65
2.20
2.50

25.00
0.00
9.00
3.13

24.50
4.60
0.00
6.00
6.60

24.06
0.00
4.60
0.60
2.05
0.00
0.00
6.10
4.00
4.40
4.40
3. 9C
6.10

20.00
4.60
4.40
0.00
1.40
6.10
4.00
4.00
4.60
4.60

& 3d 1

12.20
2.50
4.00

36.10
10.63

137.50
9.00
1.40
2.65
2.20
2.50

25.00
0.00
9.00
3.13

24.50
4.60
0.00
6.00
6.* 0

24.06
0.00
4.60
0.00
2.05
0.00
0.00
6.10
4.00
4.40
4.40
3.90
6.10

20.00
4.60
4.40
0.00
1.40
6.10
4.00
4.00
4.60
4.60

LOAD ANALTIZO,

I114
1114
IRiS

1114



APPENDIX R LOADING WITH A HIGH IHP3PDANCZ FAULT Date 11-Apr-92

vSN-33-NS-T1003-00011 Rev 13
C & A VENT BOARD lki-A.

ICheck ItIt Dot.~

r." /
NODEJIO BOARD

1203 CIA VENT SO 111-k
203 MIA VENT BD 1A1-A
203 CIA VINT BD 111-A
203 MIA VENT RD 111-A
203 CIA VENT B0 lid-A
203 CIA VENT BD W)-A
203 CIA VENT BD 111-A
203 CMA VENT 3D 111-A
203 CIA VENT 50 111-A
203 MI VENT 3D 111-A
203 Cal VENT BD 111-A
203 Mk VENT 3D 111-A
203 CIA VENT SO 111-A

COMP? EOUIPID-00
so

LIC I-NTE-31-461-A
110 0-NT-31-22-A
12A I- M -31-285-A
125 0-417-31-6-A
12C I-11M1-31-290-A
12D 0-147-31-1-A

1231 1-PIL-90-L398
12F1 1-33-90-130-A

13A 1-147-34-16
133 0-MT-84-6
13C 1-Nn7-65-77
130 1-1473-67-431-A

TOTALS

LOA PUI LILA OVLD
SIZI

10.00 12.00
60.00 72.00

0.33 0.30
1.00 1.70

15.00 21.00
2.00 3.65
5.00 7.25
0.75 1.40
1.00 1.310
1.00 1.30
5.00 7.25

40.00 49.30
603.27

78.9
413.0

5.2
15.*0

111.0
27.0
46.0
12.5
12.*5
11.3
46.0

315.*
2129.9

313 KR 83?
INS? POSIT

744 M1-10253
759 313-1100
T20 313-A003
725 373-1005
T4O 13-1,050
731 373-D101

"13-3020
373-3020

T25 31-1005
T25 173-1005
T38 173-A025:
M5 Zr3-AI00

UTY OPII
NO.

37A lk

0

0

lit

in I8
OEN A

12.30
72.00
0.* 3
0.80

21.00
3.65
7.*2S
1.40
I.".
0.60
7.25

49.8`0
517.41

51 Mi III SmiinMS
A A aI AS6I

12.00
72.*00

0.30
1.70

21.00
3.65
7.*25
1.43
11.00
S."
7.25

49.36
581 * 7

12.00
72. IS

21.*
3.65
7. 2S
1.40

7..25
49.* S

S91.87 IRIS



APPENDIX R LOADING WITH A HIGH INPEDANCl FAULT Date Il-Apr-92

VDN-331-K'-T1008-0006 ReV 16
C A A VENT BOARD 112-A

MODI.PO BOARD COMFY EOUIPIDJGO
No

LOAD nil LA OVLD 331 333 BET
11UR INST Post?

APPE volt
KRY OP~I
NO.

NOR S1
0933 A

SI st SI
A a 6 BA &

204 CIA VENT SD 1A2-A
204 CIA VENT 3D 1A2-A
204 C&A VENT SD 1A2-A
204 CIA VENT SD IA2-A
204 CIA VENT SO 112-A
204 CIA VENT BD 112-A
204 CIA VINT SO 1A-A
204 CIA VENT BD 112-A
204 CIA VENT BD 1A2-A
204 CIA VENT 3D 1A2-A
204 CIA VENT 3D 1A2-A
204 CIA VENT SD 11-A
204 CIA VENT 3D 1A2-A
204 CIA VTIII) 3D 12-A
204 CIA VENT BD 1&2-A
204 CIA VENT BD 112-A
204 CIA VENT 3D 1A-A
204 CIA VENT 3D 1.12-A
204 CIA VENT BD 112-A
204 CIA VENT 3D 112-A
204 CIA VENT BD 112-A
204 CIA VENT 3D 112-A
204 CIA VENUT SO 11-A
204 CIA VENT 3D 112-A
204 CIA VENT 3D 112-A
204 CIA VENT BD 112-A
204 CIA VENT SD 112-A
204 CIA VENT BD 112-A
204 CIA VENT BD 112-A
204 CIA VENT 3D 112-A
204 CIA VENT SO 112-A

2A 0-141-31-339
2D1 1-111-30-13.1
202 0-P0-214-1 To 4
231 1-111-30-311
212 0-RU1-31-493
27 0-P0-214-7,6
31 1-141-30-25
301 1-M1-30-ACD
3D2 0-P0-214-5,6
331 1-1113-30-CiA
332 1-HT13-31-DIA
371 0-HT13-31-97
3r2 1-111-30-lAl
4A 1-HU1-30-263
45 0OM1-31-203/204
431 1-HT13-30-UCID
471 I-111-30-CC3
5A 1-1413-30-301
SR1 0-NT13-31-83
571 1-111-30-XIlA
572 1-111-30-All
631 1-HT13-30-M14
632 1-Nn1-30-NKI
672 0-111-30-3141
7D2 0-111-30-All
731 1-1113-30-UlA
732 0-HT13-30-3B11
772 0-HT13-30-CYN
MA 1-11T-30-MD
63 1-HTR3-1-CBS

TOTALS

0.75
10.00

0.*00
10.00
32.*00

0.*00
3.00

10.00
0.*00
7.*50

30.00
10.00

3.*00
1.*00
7.*50

10.00
10.*00
3.00

20.00
10.00

5.00
20.*00
30.00

5.00
25.00

3.*00
25.00
25.00
47.50
75.00

1.20
12.30

0.*00
12.30
36.50

0.00
4.*60

12.30
0. 00
9.03

36.09
12.03

3.*70
1.70
9.70

12.30
12.30
4.*60

24.06
12.30

6.10
24.06
36.10

6.10
30.10

3.*70
30.10
30.10
73.40
90.22

553.99

12.5 120 373-AOOS
373-3020
"13-3100
3-13-020

373-30 50Z
373-3100

32.0 T34 0343-010
3V3-3020
373-3100
313-5020
313-0502
373-2020
31-3020

15.0 124 313-1005
63.5 141 313-10251

313-3020
"343-020

32.0 T34 373-1010
313-9030
V13-5020
373-8020
373-3030
373-3050
273-5020
M13-040

313-3020
"373-040
"343-040

378.5 IPXD63812S
7104633125

S33.5

29 4 XI
IA
0
0
al
0

56 4 )m
Xl
X2
0
Xl
Xl
XR.

29 4 XIL
125 3 0

0
0

56 4 Xl
za
xv
Xg
0
0
xlt
XR
Xl
Xl
IF

goo LO xiI
S00 too it

1.*20
12.30

0.*00
0.00

36.50
0.00
4.*60

12.30
110.00

0.*00
36.90
12.03

3.70
1.70
0.00
0.*00
0.*00
4.*60

24.*06
12.30

6.*10
0.*00
0.*00
6.10

30.*10
3.*70

30.10
30.*10
78.*40
90.*22

549.01

1.*20
12.*30

0.*00
0.*00

36 .50

4.*60
12.30

110.00
0.*00

36.90
12.*03
3.70
1.*70
0.*00
0.*00
0.*00
4.60

24.06
12.30
6.10
0.00
0.00
6. 10

30.10
3.*70

30.*10
30.10
78.40
90.22

549.01

1.20
12.*30

0.*00
0.00

368.50
0.*00
4.*60

12.30
110.00

0.00
36.90
12.03
3.1 0
1.*70
0.*00
0.*00
0.*00
4.60

24.06
12.30

6.*10
0.*00
0.00
6.10

30.10
3.*70

30.10
30.10
78.40
90.22

549.01

ANALTURD LOADIR18

IRIS

IRIS

IR1S
IRIS

IRIS
IRIS
IRI1S

IIS
IRIS

PrprefJý 4 Q.5 c II5cý

BIN=$3 RM



APPENDIX R LOADING WITH A HIGH IMPEDANCE FAULT Date 11-APr-92

v31-333-m4-no001-000 Rev is
C A A VENT BOARD 131-3

NODS-00M BOARD

205 CIA VENT RD 111-3
205 CIA VENT 3D 131-3
205 CIA VENT 3D 131-3
205 CIA VENT 3D 131-3
205 CIA VENT BD 131-3
205 CIA VENT BD 131-3
205 CIA VENT 30 131-3
205 CIA VENT 3D 131-U
205 CIA VENT 3O 131-3
205 CIA VENT BD 131-B
205 CIA VENT BD 131-3
205 CIA VEN? BD 131-3
205 CIA VENT 3D 131-3
205 CIA VENT 3D 131-3
205 CIA VENT 3D 131-3
205 CIA VENT 30 131-3
205 CIA VENT 3D 181-3
205 CIA VENT BD 131-3
205 CIA VENT 3D 131-3
205 CIA VENT 3D 131-3
205 CIA VENT 3D 131-3
205 CIA VENT 3D 131-3
205 CIA VENT BD 131-3
205 CIA VENT 3D 131-3
205 CIA VENT 3D 131-3
205 CIA VENT 3D 131-3
205 CIA VENT 3D 131-3
205 CIA VENT BD 131-3
205 CI A VENT 3D 131-3
205 CIA VENT 3D 131-3
205 CIA VENT 3D 131-3
205 CIA VENT 3D 131-3
205 CIA VENT 3D 131-3
205 CIA VENT 3D 131-3
205 CIA VENT 3D 131-3
205 CIA VENT BD 131-3
205 CIA VENT OD 131-3
205 CIA VENT 3D 131-3
205 CIA VENT 3D 131-3
205 CIA VENT 3D 191-n
205 CIA VENT 3D 131-3
205 CIA VENT 3D 131-3
205 CIA VENT 3D 131-3

COMP? EOUIPIDJIO
No

2A 0-NTh-31-7-3
2C 1-NT-30-197-3
21) 1-NT-U1-7
271 8D17-234-31/SIS
2T2 1-HT3-40-66A
3A 0-N2t-31-49/1-3
33 1-MT-30-202-B
3C I-MT-30-178-3
3M 14-90-112-3n
4A 0-MT-31-29-3
4D 0-KTR-65-42-3
43 1-VCV-67-1OA-3
4n1 1-21-90-131-3
5A 0-NT-30-193-3
53
5E 1-NTR-30-191-3
6A 0-HU7-31-67-3
63 1-HU7-67-103-3
6C 1-117-67-445-3
6D 0-HT-65-37-B
61 1-rCV-67-103-B
7A 0-NTR-31-496A-3
73 1-1173-31-266-I
7C 0-NTI-26-14-3
7D 1-rCV-74-21-3
7E 1-rev-72-21-3
11A 1-KT3-30-179-3
an 1-KTR-30-187-3
SC 1-1173-30-2487-3
ID I-MTR-30-24SG-3
SE 0-MT-31-96/1-3
in1 0-147-31-96/3-3
9A 1-5173-30-176-3
93 0-NTR-31-4963-3
9C 1-HTR-31-463-3
9D 1-11T3-30-248E-D
99 1-11T-30-195-3
971 1-XFNR-290-236
10A 1-MT3-30-182-3
103 I-PHTR-31-477-3
10C 1-1173-31-286-3

1071 0-R3-90-206-3
ILA 0-1113-31-5-3

LOAD FLI LRA OVLD
SIZE

10.00
3.00

30.00
9.*00
1.*50

25.00
3.*00
7.50
3.00
1.*00

20.*00
0.33
0.*75
7.*50
1.50

20.00
3.00
3.*00
5.00

20.00
0.33
1 * 5
0.33
0.75

10.50
3.20
5.00
3.00
3.*00
3.00

15.00
3.00
5.*00
1.*50
3.00
3.00
3.00
6.95
5.00
3.00
0.33
0.75
1.00

12.*20
4.*00

36.00
10.33
2.65

31.00
4.00
9.*00
4.*60
2.*20

25.00
0.75
1.40
9.00
3.13

24.*50
4.60
6.*00
6.60

24.06
0.75
2.50
0.60
2.05

13.30
5.20
6.10
4.00
4.40
4.40

20.00
4.60
6.10
2.50
4.60
4.40
4.00
3.36
6.10
4.60
0.80
1.40
1.70

110.*0
26.0

236.1

20.0
197.*4

25.2
62.0
32.*0
19.5

132.0
5.3

12.5
62.*0

139.9
23.0
30.1
41.1

5.3
14.5
5.2
3.5

113.5
36.0
50. 1
25.0
27.*4
27.4

113.4
32.0
45.0
14.5
28.0
27.4
25.3

45.0
26.0

5.2
12.5
15.0

BUI BKR SET
INST POSIT

T43 RF3-A025Z
732 373-1010
T52 V340-50S

373-3020
113-3020

T53 IF3-16050
732 3r3-AOIO
740 373-&025Z

E73-2020
T27 M7-1010
T50 M7-1,050
T14 173-1003

173-5020
740 373-1025Z

E73-3020
T50 gr3-1.050
T34 3173-1010
736 373-A0lO
T31 V734025
T50 3V3-3040
T14 M7-A003
728 3r3-A00S
720 1r3-A003
726 R13-A0OS
T42 073-1,050
T32 Zr3-A0lO
T37 M7-AO2SZ
732 Zr3-A01O
734 Zr3-A0IO
734 37-1010
749 173-LOSO

V3-3-020
T37 R313-025Z
723 173-A0OS
734 034A010
T34 373-AlOI
732 K73-AOIO

173-8020
737 &73-AO25Z
T34 Z73-A0lO
720 9r3-A003

173-3020
725 V734AC0

210 HI
5o 4

475 3

APPR NOR
KEY OP17
NO.

0
al
Xl
Xl
Xl
Xl
al
0
Xl
nI
oT

1 is
nl
nl
nl

370 ZR
Xl

hI
I nR

07
31 Ug

nR
Xl
is

30 0
2 0

0
ZR
nl
nR

37A 1R
37A XR,
40 ZR

ZR
KR
ZR
ZR
ZR

I a
ZR
XE
nl
O?

umR
OR'.

PaCparevDJV Dote"'Id3I
Check ..aL. rDote4/4h
Revj

81 SI Sf SI
A A A 4 aA &

0.*00
4.*00

36.00
10.33
2.65

31.*00
4.*00
0.*00
4.60
2.20
0.*00
0.*00

22.00
9.00
3.*13

24.*50
4.60
6.00
6.80
0.*00
0.00
2.*50
0.30
2.05
0.*00
0.00
0.00
4.00
4.*40
4.40

20.ee
4.60
6.10
2.50
4.60
4.40
4.00
8.*36

6.10
4.60
0.610
1.40
0.00

12.20
4.*00

36.00
10.33

2.*65
31.03

4.*00
0.*00
4.*60
2.*20

25.*00
0.*00

22.00
9.*00
3.*13

24.*50
0.*00
6.*00
6.30

24.06
0.*00
2.*50
0.* 0
2.05
0.*00
0.00
6.10
4.00
4.*40
4.*40

20.00
4.60
6.10
2.*50
4.*60
4.*40
4.00
8.*36
6.10
4.60
0.50
1.40
3 .70

12.20
4.*00

36.00
10.33
2.*65

31.00
4.*00
9.*00
4.*60
2.*20

25S.00
0 * 00

22.00
9.*00
3.13

24.50
0.*00
6.00
6.8 0

24.06
0.00
2.*50
0.30
2.05
0.00
0.*00
6.*10
4.*00
4. 0
4.40

20.00
4.60
6.*10
2.50
4.60
4.40
4.00
8.*36
6.10
4.60
0.80
1.40
1.70

Ric 14

REMARKS REV

LOAD ANALYZED

1314
1114

le13

1114



APPINDIX R LOADING VITI A HIGH IMIEDANCZ FAULT Date 11-Apr-92

Vt

jc~5A 117
Chck 0 1 Dte~t

VDU-M3-KS-T1001-0008 Rev 16
C & A VEIT BOARD 131-3

NoDI)O 3OARD

CIA VENT
CIA, VENT
C&A VENT
CIA VENT
CIA VINT
CIA VENT
CIA VINT
CIA VEuT
CIA VuNT
CIA VENT
CIA VENT
CIA. VENT
CIA VENT
CIA VENT
CIA VINT

COMPT EOUIPID-00
No

131-3 113
131-3 liC
181-3 110
1111-3 121
131-3 12C
1311-3 12D
131-rn 1231
1111-3 1211
131-3 13A
1311-3 133
131-3 13C
1311-3 13D
131-3 13F1
131-3 1372
131-3

1-NTI-31-475-8
1-111-31-289-3
0-NTE-31-11-3
1-1113-30-161
1-DXF-268-2-3
0-M3-31-2-2
0-MU-90-L397
1-RI-90-99
1-111-64-21
0-Mi-8 4-11
1-1113-65-74
I-M1-67-440-3
0DXV234-34/CVCS
0-M1-31-49/3-3

TOTALS

LOAD nil LEA OVLD
"Uz

20.00
20.*00
60.00

3.*06
35.75
2.00
5.00
0.*75
1.00
1.*00
5.00

40.00
9.00
2.*00

25.00 142.0
25.00 142.0
72.00 413.0

4.30 26.7
43.00
3.65 27.0
7.10 44.5
1.40 12.5
1.60 12.5
1.60 11.3
6.80 50.1

49.10 315.6
10.63
4.*16

591.54 3092.4

Ki Ki SIT
lot? POSIT

151 EVS-NOSO
"I1 373-MOSo
156 173-1100
T33 373-D101
154 173-3070
T31 M7-A01O

173-3020
IF3-3020

125 373-1005
T25 373-aces
T38 313-10251
T54 313-1100

373-3020
373-3020

AMp inO
KEY OPIR
11O.

nI
IS

371 Xl
is
0
ni
n3
IS
07
01
ui

1 n
nE
is

NOR si
OPU A

25.00H
25.*00
72.00
4.*30
0.06
3.*65
7.*10
1.40
0.*00
0.00
6.* 0

49. b0
10.* 3
4.16

466.96

1I 31 1S
At &1 1

25.00
25.00
72.00
4.30
0.*00
3.65
7.16
1.40
0.00
0.*06
0.*00
49.8 0
10.* 3
4.*16

S24.64

25.00
25.60
72.00
4.*30
0.06
3.65
7.*10
1.40
0.00
0.00
0.00
49.30
10.* 3
4.13

533.*64 fill



APPENDIX R LOADING WITH A HIGH1 IMPEDANCE YALULDt 1Ar9
Prepcar&M Mte 4

YuU-na-NS-T1006-0008 Rev 18
C & A VENT BOARD 192-3

WOD3_PO BOARD CON"~ NOUIP! D-11
NO

LOAD FL! LRA OVLD
SIZE

NKR 333
JUST

83? APPE NOR
POSIT KST

00.
Opm.

molt 31 SI 11 31
OPUl A A 13a &

23 0-NTI-31-418 0.33
231 1-HT3-30-All 10.00
232 0-313-30-OFA 25.00
271 1-NT1-30-313 10.00
2M 1-11T2-31-021 30.00
33 1-11-30-204 1.00
3C 1-313-30-66 1.00
331 1-U1-30-C13 10.00
332 0-31-30-HFA 25.00
371 I- FITE-30-PRX 10.00
43 1-NT1-30-302 3.00
431 0-NT1-31-95 5.00
432 0-311-30-EVA 25.00
471 1-1111-30-S3U 3.00
472 1-NT11-30-UL13 3.00
531 1-3M -31-87 10.00
571 0-111-30-RN? 5.00
631 1-MT1-30-26 3.00
631 1-NT1-30-AD7 5.00
6F1 1-31-30-113 10.00
7C 0-M1-31-421 144.00
732 0-311-31-72 20.00
771 1-313-30-332 30.00
871 0-RTR-31-494 32.00
SF2 1-PO-214-I0t@12 0.00
9A 1-313-30-CRB 47.50

TOTALS

1.*00
12.30
30.*10
12.30
:36.09

1.*70
1.70

12.30
30.*10
12.*30

4.*60
6.*02

30.01
3.*61
3.*70

12.03
6.10
4 .60
7.*00

12.30
173 .22
24.06
36.09
331.50
0.00

73.40
590.*2

10.0 T18 373-AOOS 22
373-3020
313-3040
173-31020
313-3050

15.0 124 313-AOOS 29
15.0 124 373-8005 29

343-020
313-31040

73-5020
32.0 133 273-A010 5$

3N3-3020
"313-040
373-3020
R313-020
111,3-5020
g3_13-020

32.0 133 R313-A1O 56
273-3020
V313-020
FX06331225 1500
I313-030
M-13-001

373-11050
313-31100

373.5 710633125 600

CIA VENT ED
CIA VENT 3D
CIA VENT 3Do
CIA VENT RD
CIA VENT ED
C&A VENT ED
CIA, VENT RD
CIA VENT ED
CIA VENT 3D
CIA VINT BD
CIA VENT 3D
CIA VENT 3D
CIA VENT 30
CIA VENT 3D
CIA VENT so
CIA VENT 3D
CIA VINT ED
CIA VENT ED
CIA VENT ED
CIA, VENT 3D
CIA VENT 3D
CIA VENT RD
CIA VENT RD
CIA VENT ND
CIA VENT 3D
CIA VENT IID
CIA VENT 3D

IR

0
11

4 iA
inZ
0
Xl
0

4 ZR
0
X1
VE
it
XI

4 XI
0
0

3 nI

0
Zig

10 N

1.00
12.30
30.10
0.00

36.09
1.*70
1.*70
0.00

30.10
0.*00
4.60
0.30

30.05
3.*61
3.*70

12.03
6.10
4.*60
0.*00
0.*00

173.22
24.06

0.*00
35 .50

110.*00
78.40

601.69

1.00
12.*30
30.10
0.*00

36.09
1.*70
1.*70
0.*00

30.*10
0.*00
4.*60
0.* S

30.06
3.*61
3.*70

12.03
6.*10
4.*60
0. 00
0.00

173.22
24.06
0.*00

33.50
110.00
73.40

601.89

1.*00
12.30
30.10
0.00

36.0t
1.*70
1.*70
0.*00

30.10
0.* S
4.*60
0.*00

30.01
3.*61
3.*70

12.03
6.*10
4.*60
0.*00
0.*00

173.22
24.*06
0.*00

36.50
110.00
71.40

601.69

IRIS
IRIS
IRIS3

filti

1411

lat
Will
IIlS
IRIS

IRIS
IRIS

IRIS
ANALYZED LOADIRIS

IIS
tell

'malAs

132-3
1112-3
1112-31
132-3
1112-31
1112-11
1112-31
1312-11
1312-31
1312-11
1112-31
1312-3
132-B
1112-31
132-3
152-3
1312-31
1312-11
1312-31
1112-3
1312-31
1112-11
1312-31
1112-11
1312-3
1312-31
1112-11 482.5

RLY- I I le)Date ll-Apr-92



APPEUDJI R LOADING WITH A HIGH IMPEDANCI FlXiL? ae1-Ar9
Chcftk~i... ý ~ oA

Rev ___

yuN-1E3-H-T1006-000 Rev 15
C & A VENT BWlD 2)1-A

N003J10 BOARD COMe? COUIPID.JIo
No

LOAD FLi LRA OVLD
'IZI

BU3 313 SET
INS? PosIt?

IPPR
KIT
NO.

Not NOR
O5PP

91 3I 91 SI
A A A 6 0A&Il

RUIMRIN 33

207 M CA YEBD 2)1-A 2A
207 CIA VENT BD 2)1-A 271
207 CIA VINY BD 2)1-A 2M
207 CIA VINT BD 211-A 31
207 CIA VEN? ID 2)1-A 3D
207 C&A VENT BD 211-A 4A
207 CIA VENT BD 2)1-A 41
207 CIA VENT BV 211-A 402
207 CIA VEMT BD 2)1-A 51
207 CIA VENT BD 2)1-A. 6A
207 CIA VINY BD 2)1-A 65
207 CIA VENT BD 211-A 6C
207 CII VENT BD 2)1-A 61
207 CIA VENT BD 2)1-A 73
207 CIA VENT BD 2)1-A SB
207 CIA VEN? BD 211-A $C
207 CIA VENT BD 2)1-A SD
207 CIA& VENT RD 2A1-A 671,
207 CIA VENT BD 2)1-A 9S
207 CIA VIN? BD 211-A 9C
207 CIA VENT RD 2)1-A 90
207 CIA VENT BD W1-A 971
207 CIA VIII? BD 2)1-A 100
207 CI VENT 3D 211-A 11A,
207 CIA VENT BD 2)1-A 11C
207 CIA VENT BD 2A1-A 12A
207 CIA VENT BD 2)1-A 12C
207 CIA VENT BD 211-A 1211
207 CIA VENT SO 2)1-A 130
207 CIA VENT BD 2k1-A 1371
207 CIA VENT 30 2)1-A

0-MT-32-60-A 20.00
ODIF-234-A2/81I 9.00
2-DV?-242-1 37.50
0-MT-31-36/1-A 25.00
2-MT-30-146-k 50.00
2-HTI-30-200-A 3.00
2-VPCV-67-9A-k 0.33
0D17234-14/CVcB 9.00
2-111-30-184-A 15.00
O-NTI-31-62-A 3.00
2-KTI-67-9A-l 3.00
2- M3-67-439-A 5.00
2-7cV-67-91-A 0.33
2-373-31-287-A 0.33
2-NT-30-194-k 3.00
2-M7-30-2507-A 3.00
2-NT-30-2500-A 3.00
ONT3-31-128/5-A 3.11
O~NT-31-121/1-A 20.00
2-3T3-31-462-A 3.00
2-NT-30-2503-A 3.00
0-31-90-125-A 0.75
0-1173-30-147-A 50.00
2-MT-31-478-A 3.00
2-NTR-31-461-A 10.00
2-HTR-31-285-A 0.33
2-1173-31-290-A 15.00
2-PYL-90-L391 5.00
2-NT3-67-437-A 40.00
0-1173-31-36/3-A 2.00

TOTAL$

26.00
10.64
76.20
31.00
62.00

4.*10
0.75
10.64
20.20
4.60
6.00
6.* 0
0.75
0.* S
4.00
4.40
4.40
3.90

25.00
4.60
4.40
1.40

60.15
4.60

12.00
0.60

21.00
7.25

49.00
4.17

474.75

157.9 TS1 M7-LOSO
173-9020
173-11090

197.4 T53 M7-1,00
304.0 TS% 173-1100
27.0 732 173-1010
5.$ 71I 373-1003

173-3020
105.2 TOS W1458OS
26.0 T33 W3-4010
30.1 736 37-1010
41.1 T31 V3-4025
5.6 T14 M7-1003
5.2 T17 173-1005

25.5 T32 173-1010
27.4 T34 373-A010
27.4 T34 B73-1010

g73-3020
157.9 T51. 173-1050
26.0 T34 373-1010
27.4 T34 173-1010
12.5 173-3020

756 173-3100
26.0 T34 V3-1010
76.9 T44 R73-&0251
5.2 717 173-1003

111.0 T49 073-1,00
46.0 E73-30201

315.6 754 t73-A1100
173-30 20

1796.5

330 4 0

I'

0
0

1 1S
IM

113
I E

INx
In
IN
IN
It

0
'&
XI
xI
Xv
ir

1 Xv
xil
Xl

0.00
10.64
99.00
31.00
0.00
0.00
0.00

10.64
20.20
4.60
6.00
6.to
0.00
0.60
4.00
4.40
4.40
3.90

25.00
4.60
4.40
1.40
0.00
4.60

12.00
0.60

21.00
7.25

49.60
4.17

341.60

26.00
10.64
99.00
31.00
62.00
4.10
0.00

10.64
20.20
0.00
6.00
6.00
0.00
0.60
4.*00
4.40
4.40
3.*90

25.00
4.66
4.*40
1.40

60.15
4.66

12.00
0.60

21.00
7.25

49.80
4.17

469.45

26.00
10.64
99.00
31.00
62.00

4.10
0.00

10.14
20.20
0.00
6.00
6.60
0:*00
0.60
4.00
4.*40
4.40
3.90

25.00
4.60
4.*40
1.40

60.15
4.60

12.00
0.60

21.00
7.25

49.80
4.17

419.4$

AUILTZh1 LOIDIIIS

1114
1114

3R14

IRIS

Q.,5p- 114Date II-Apr-92



APPENDIX R LOADING SITM A NIGH IN~3DAMCE FAULT Date 11-Apr-92

v~u-333-N-TI000-0000 Rev 13
C A A VENT BOARD 2A.2-A

Preporer AflX DoteAAL

Check.~L kq ew,

Rev i&...-

.N0D3-P BOARD COMPT EOUIPIDJIo
No

LOAD FLi IA O=¶.
Ills

oni Di SET 173 NoW
INS? PosIt? KEy 07M

NO.

NI= 2I
OPM A

SI H1 91
A A GS0A&ID

200 C&A V1111 30 2A-A.
201 CIA VIINY 39 WA-A,
200 CIA VINT 30 2A2-A
206 CIA. VII 3DO W-A,
203 CIA VINY 0D 2&2-A
201 CIA VINY 3D 2A,2-A
200 CIA VINY 11D 2A-A.
200 CIA VINY 3D 2A-A
201 CIA VINY 3D 2A2-A
200 CMA VINY BO 2A-A.
20$ CIA VINY SO 2A.2-A.
200 MI VINY BO WA-A.
200 CIA. VIN BO 2&2-A
2011 CIA VIN BD 2A.2-A
203 CIA. VINY 3 2A2-A
20$ CIA VIII BD 2A-A
208 CIA VINY BD 2A2-A
200 CIA. VINY BD WA-A
203 CIA VINY 3D 2A.2-A,
200 CI VINT BD 21,-A
208 CIA VINY 3D 2A-A.

201 2-NITR-30-AIA
231 2-1113-30-31A
331 2-IIM-30-CIA
392 2-MY-31-DIA
3M 0-NRT-31-91
3F2 2-NTI-30-1.A
4A 2-HY-30-67
511 0-MY-31-71
SF1 2-31-30-IMIA
SF2 2-NY-30-AS1
601 0-HTR-30-ABI
671 0-11-31-339
6F2 0-NTI-30-iN3
7DI 0-NM-30-AB2
7D2 0-Iff-30-WU
7E1 2-M1-30-UIA
732 0-MU-30-3FN
7M 0-M1-30-77
$A. 2-113-30-CRA
63 2-11YE-i-C9

TOYALl

10.*00
5.00
7.*50

30.00
10.*00

3.*00
1.*50

20.00
10.00

5.00
S.*00
5.00
S .00

10.00
25.*00

3.*00
25.00
25.00
47.*50
75.00

12.*30
6.*10
9.03

36.09
12.03

3.*70
2.65

24.06
12.03

7.*00
7.00
6.*10
6.*10

13.00
30.00

3.*70
30.00
30.*00
71.40
90.22

419.51

373-51020
"73-3020
173-31020
373-3050
373-0020
373-3020

20.0 T29 W34005
1173-9030
373-3020
373-3020
173-3020
173-3020
S73-3020
373-11020
373-3040
373-31020
373-9040
373-3040

370.5 FXD638125
710633125

390.5

ZR
0
0
XIL
Xik
0

41 MI al
EN
0
0

0

$00 LO 0
goo Lo 071

12.30
0.00
0.*00

36.09
12.03

0.*00
2.65

24.*06
0.*00
0.*00
0.*00
6.*10
6.*10
0.00

30.*00
3.*70

30.00
30.*00

0.*00
137.50
330.53

12.30
0.00
0.00

36.09
12.03

0.*00
2.65

24.*06
* .00
0. 00
0.*00
6.10
6.*10
0.*00

30.00
3.*70

30.00
30.00
0.00

137.*50
330 * 3

12.30
0.00o
0.01S

36.1@9
12.03
0.00
2.65

24.06
.01*0

0.*00
0.00
6.10
6.*10
0.00

30.00
3.*70

30.*00
30.00

0.*00
137.*50
330 .53

IRIS

IRIS
lates

latel
1218

late
Ills

12,1
IRIS
IRIS
IRIS

AEIALUUO LOAD
IRIS

iNam=$



APPENDIX R LOADING WITH3 A HIGH INPEDANCE FAULT Date 11-Apz-92

P~eparerAhTb! Date~yI&iF

Cncck hILL DctcAI46k

ReV /8

VouI-Eii-N-T1008-0008 Rev 1S
C & A VENT BOARD 231-3

NODE-No BOARD COW? NEQUIP1D...O
No

LOAD Inl LEA OVLD
sill

KS 3US SE? APPI NOR
INST POSIT Sly OPE

NO.

NOR SI
OPUl A

S1 SI 31 MREKAS
A A " aA &

209 CIA YEN? BD 281-B
209 CIA VENT 30 2111-11
209 CIA VEN? SD 231-3
209 CIA VENT 30 2111-11
209 CIA YEN? BD 231-3
209 CIA VENT? BD 2111-31
209 CIA VENT BD 2311-11
209 CIA VENT SD 2311-31
209 CIA VENT 30 2311-11
209 CIA VENT B0 231-3
209 CIA YEN? 14D 2311-11
209 CIA MW11 30 231-3
209 CIA VENT BD 231-3
209 CIA VENT 30 231-3
209 CIA YEN? BD 231-8
209 CIA VENT 30 2311-31
209 CIA VENT 3D 231-3
209 CIA VENT BD 2311-11
209 CIA YEN? B0 231-B
209 CIA VENT 3O 231-3
209 CIA YEN? 3o 2111-31
20~ CIA YEN? 3D 2311-31
209 CIA VINT 3D 2B1-3
209 CIA VENT 30 231-3
209 CIA VENT BD 231-B
209 CIA VEN? BD 2311-31
209 CIA YEN? 3D 2B1-3
209 CIA YEN? 3D 231-B
209 CIA VENT 3D 231-rn

2A 0-N11-32-66-1 20.00
3D 2-313-30-157-3 50.00
3F1 2-1n-90-112-3 3.00
372 ODXV-234-32/812 9.00
4A 0-M1-31-27-5 1.50
43 2-MC-67-1OL-3 0.33
5E 2-MI-30-185-1 15.00
6A 0-M13-31-66-3 3.00
63 2-311-67-103-3 3.00
6C 2-311-67-451-B 5.00
62 2-VCV-67-103-3 0.33
73 2-NI-31-286-3 0.33
SC 2-M1-30-2460-1 3.00
SD 2-NII-30-246N1-3 3.00
SB 0M31-1-129/1-31 20.00
571 0313-21-129/3-3 3.00
9C 2-NIS-21-463-B 3.00
9D 2-313-30-2461-3 3.00
93 2-313-30-195-3 3.00
971. 2-XFNR-290-236 5.00
103 2-N1-31-477-8 3.00
IOC 2-M13-31-256-3 0.233
lCD 0-313-30-156-3 50.00

1071 0-1-90-126-3 0.75
113 2-313-31-475-3 20.00
lIC 2-313-31-259-3 20.00
123 2-313-30-207-2 3.00
13D 2-M1-67-447-3 40.00

27.00
62.00

4.60
10.54

2.3
0.7S

19.00
4.*60
6.00
6.60
0.75
0 *1SO

4.40
4.40

25.00
3.90
4.60
4.*40
4.00
6.02
4.60
0.8SO

60.15
1.40

25.00
25.00

4.10
49.600

374.01

157.9 151 173-LO5O
304.0 T56 W2-AAOO

137-8020
V32-3020

27.1 120 I372-010
5.1 T14 132-0130

123.5 T 14 73V-1,00
21.0 T34 343-010
30.0 T36 132-6101
41.1 138 373-1025
5.8 114 373-A003
5.2 117 373-AOOS

27.4 124 W3410-~
27.4 134 343-010

157.9 151 M1-1,050
W32-5020

26.0 134 l32-A0I0
27.4 134 132-1010
24.6 132 E17-AOIO

132-5020
26.0 124 342-010
5.2 117 173-4003

156 313-31100
12.5 13-11-020

142.0 151 W1-LOSO
142.0 T51 313-31050

27.0 132 0313-010
315.6 154 W1-Aloo

1703.S

330 4
630 2

0
0
18
13
13

11is
0 11

18
I18
118R

1is
II
'a
18
18
XI
xl
ID
18
xl
18
18
0
18
18
11.
Il

I n

0.00
0.*00
4.60

10.64
3.30
0.00

19.00
4.60
6.00
6.60
0.00
0.863
4.40
4.40

25.00
3.90
4.60
4. 40
4. 00
6.02
4. 60
0.60
0.00

22.00
25.00
25.00

4.10
49.60

243.96

27.00
62.00

4.*60
10.114

3.30
0.11O

19.00
4.*60
6.00
6.111
0.00
0.880
4.*40
4.40

25.*00
2.90
4.*60
4.40
4.00
6.02
4.60
0.60

60.15
22.00
25.00
25.00
4.10

49.00
393.11

12

'I
is

n8
18
n8
18
n8
nl
n8
n8
18
is
18
XI
n8
nI
18
n8
18
is
n8

27.00
62.00
4.60

10.64
3.342
0.*00

19.00
4.*60
6.00
6.* S
0.00
o"0 S
4:*40
4.*40

25.00
3.*90
4.61
4.*40
4.*00
6.02
4.60
0.* S

60.15
22.*00
25. H
25.*00

4.*10
49.40q

292.11

R14

AISILIUD1 LOAD

IRIS

2 1I



APPENDIX R LOADING VITH A HIGH IXEDAICZ IFAULT Date II-Apr-92

VDU-EEU-HS8-T100-000S Rev IS
C & A VENT BOARD 292-3

FPrepacrer/AIM Dojevos&?

Revj-ck MV00*

NODEI-O 30ARD

210 CIA VENT 3D1 252-3
210 CIA VENT BD 2312-3
210 CIA VENT BD 252-rn
210 CIA VENT RD 232-3
210 CIA VENT 0 2112-3
210 CIA VENT BD 232-3
210 CIA VENT SO 282-3
210 CIA VENT 3D 232-5
210 CIA VENT BO 2312-3
210 CIA VENT 3O 2312-31
210 CIA VENT BD 232-5
210 CIA VENT BO 2312-11
210 CIA VENT 3D 2M-31
210 CIA VENT BD 2312-B
210 CIA VENT 30 2B2-3
210 C&A VENT BD 232-3
210 CIA VENT BD 232-3
210 CIA VINT 3D 2312-3
210 CIA VENT BD 232-3
210 CIA VENT BD 2312-3
210 CIA VEN`T BO 232-3
210 MI VENT BD 2312-31
210 CIA VENT BD 232-3
210 CIA VENT BD 2112-3
210 CIA VENT BD 232-3
210 CIA WINT 3D 2312-3
210 CIA VENT BD 2312-3
210 C&A VENT 3D 2112-3

COWPT EOUIPIDJIO
No

23 0-H13-30-27
231 2-H13-30-AIB
232 0-HT-30-KYA
271 2-HT-30-3111
2M 2-M1-31-123
33 2-M1-30-285
331 2-3T-30-C13
332 0-MT-30-L7A
3i1 2-313-30-PUI
372 0-MT-31-93
43 2-M1-30-302
431 0-HTR-31-15
432 0-MT-30-PVA
401 2-MT-30-SIPU
402 2-NT3-30-$J113
SR1 2-111-31-89
SF1 0-3T-30-1N4
in2 0-MT-30-U1
63 2-M1-30-26
631 2-313-30-AB7
671. 2-31-30-TiE
731 0-31-31-99
7M 2-MT-30-132
332 0-MT-30-A14
SF2 2-PO-214-10to12
9A 2-M11-30-CRB
9D 2-13-214-15,16

TOTALS

LOAD FLI LEA OVLD
sinE

1.*50
10.*00
25.00
10.*00
30.00

1.*50
10.00
25.00
10.00
25.00
3.00

10.00
25.00
3.00
3.*00

10.00
5. 00
3.00
3.*00
5.00

10.00
5.00

30.00
5.*00
0.*00

47.50
1.50

2.65
12.30
30.10
12.30
36.09

3.00
12.30
30.03
12.30
30.03
4.60

12.03
30.10
3.70
3.70

12.*03
6.*10
3.70
4.60
7.00

12.30
6.02

36.09
7.00
0.*00

70.*40
1.* S

410.38

UR 3K3 OET
INST POSIT

20.0 128 3F3-AOOS
373-31020
g373-3040
343-024

373-3050
16.9 130 373-A005

M7-31020
73-11049

3M-11020
373-3040

32.0 133 373-1010
373-31020

73-11040
373-3020
173-11020
373-3021
g373-020
373-1420

32.0 133 343-010
373-3020
"73-5020
373-3020
373-3050

343-020
373-3100

378.5 710633125
173-3020

479.42

APPR
'IT
NO.

NOS
Opsk.

41 HI KR
0
in

0
XE

41 NI nI
0
IN
0
nI

53 4 XIk
nR
nI
0
n8
EN
XE
Xp

56 4 EN
0
0
Xl
0
0
XIL

S00 Lo Xg
X9

NOR SI
opn A

2.65
0.00

30.10
0.00

36.09
3.00
0.00

30.0S
0.00

30.*08
4.*60

12.*03
30.10
0.00
3.70

12.03
6.*10
3.70
4.*60
0.00
0.*00
6. 02
0.00
0. 00

110.00
71.*40

1.31
405.09

SI &1 51
A A & IA &

2.65
0.00

30.10
0.00

36.09
3. 00
0.*00

30.*06
0.*00

30.05
4.60

12.03
30.10

0.00
3. 70

12.03
6.*10
3.70
4.*60
0.00
0.00
6.02
0.00
0.00

110.00
78.40

1.611
405.09

2.65
o .00

30.10
0.00

3'.,9
3.*00
0.00O

30.03
0.00

30.06
4. 60

12.03
30.10l
0:00
3.70

12.*03
6.10
3.1 0
4.60
0~ 00
0.00
6.102
0.00
0.00

110.00
73.40
1.11

405.09

1341115S

IR1S

fall

fa1l

IRIS
IRIS

ANALUIRD LOADI2lI
IR16

3161



APPENDIX It LOADING 31111 A KIWI IMPSDMCS FAULT ae1-p-2F, 13[nrr!!LD Js-e
VIN-30-11-ii00-0008 Rev 1s
O5L VI! 30110 111-A

NODIJIG 30110

217 DSL AU! 30
217 OIL AU! RD
217 OIL VIX III
217 DEL AU! 30
217 DSL MIX RD
217 OIL AUX III
217 OIL AU! ID
217 OIL AUX III
217 DIL AUX II3)
217 OIL AU! III
217 OIL AUX BD
217 OIL AU! BD
217 OIL MIX RD
217 OIL AUX! BD
217 OIL MIX BD
217 OIL AM! 3D
217 OIL AUX BD

111-A
1A1-A
1AI-A
111-A
1A1-A
11-A
111-A
111-A
111-A
111-A
111-A
111-A
111-A
111-A
111-A
111-A
111-A

c Sl? 311P10J1
No

2A 1-TRu-30-455-A
23 1-111-30-447-A
2c 1-El-fl-kU-A
2D 1-111-82-Al-A
2F1 1-CUoM-215-A-A
3A 1-VPCV-67-66-A
30 -D -S5-
43 I-M3-82-AOPA-A
40 I-Nh-30-491-A
43 1-111-30-459-A
4V1 1-DXF-215-A-A
5A 1-T-1-2-181
S1rI 0-NI-30-479
5F2 1-90-215-1,2,3
6A 1-111-30-463
6YI 0-NT1-30-483

TOTALS

LOA FL! LA OVLO
8M&

0.33
15.00
15.00

1.00
4.*16
0.13
1.00
0.75
1I.0

2.00
45.00

5.00
7.* 5
0.00
1.*50

10.*00

1.00
19.*50
18.*05

1.65

20.*00
2.*70

54.*14
7.10
9.*03
0.00
2.*65

157.16

10.0
116 .4

1.3

2.6
11.3
1.5

118.4
22.6

44.5

20.*0

364.4$

m- 111 SET AM1 30
im mi PO IM orZ091

00.

TO, 373-1005
149 M7-LOSO

173-31030
126 173-400S

373-31020
TO 37-1003
126 1113-4003

T23 373-1003
148 173-Loso
T29 373-1010

173-31100
139 373-1823

373-8020
37I3-31100

T2$ 373-1005
373-31020

22 3 It
260 3 37C X5

1s 2 XI
0

21 111 0
16 4 IS

260 3 37C D.
45 3 37C Bl

IS
105 2 is

XR
X1

41 111 0
Xli

I .00
19.*50
1.605

1.*95
0.*00
0.*00
0.*00
1.*50

20.00
2.*70

54.14
7.*10
9.03

110.00
0.00

12.*30
257.27

111 51
AAl a A &I

I .00
19.56
0.00
1.95
1.*00
Col0
1.* I
1.50

20.00
2.*70

54.14
7.16
9.*03

110.*00
2.*65

12.30
243.72

1."0

0.00
10.00
1.65
12.38

203.06

IRIS

IRIS

IRIS

P-jo /23Pat* 11-Apt-92



APPSPDIX 3 LOADING WITS A HIGH IMMINIC FAULT Dt 1Ar9

VUUn-3U-NI-003-0008 Rev 16
03L AMX BOARD 112-A

HODS-pO BOAED

213 DIL AUX SO11.2-A
211 DEL AMX AD 11.2-A
213 OIL AUX AD 1A2-k
216 DII. AMX BD 112-A
216 DIL AUX 30 1&.2-A
216 DAL. AUX! BD 12-A
211 DOL AUX IN) 112-A
216 DSL. AUX! BD 1.-A
211 DOL AUX BD 11.2-A
216 GIL AUX! BD 11.-A
216 DIL AUX AD 112-A
216 DOL AMX BD 11.2-A
216 GIL AUX AD 112-A
218 DIL AUX IND 11-A
213 GIL AUX BO 11-A
213 DIL AUX BD 112-A
211 GIL AMX 3D 112-A

cow 3UIPIDJIO LOAD
No

1-313-32-1.07-A
1-M1-30-451-A
1-31-82-12-1.
1-M1-62-A2-A
0-M1-30-414
1-0GH-215-A-A
1-VcV-67-61-A
1-31-13-54-A
1-31-30-467
1-111-30-471
1-N13-30-472
1-313-62-180
0-M1-30-415
0-4KG-39-37
0-313-30-470
1-M1-82-100

TOTALS

0.75
15.00
15.00
1.00

25.0
4.16
0.13
1.00
7.so5

15.*00
15.00

5.08
15.00

2.00
0.*75
4.* 5

LRA OVLD MIKR OKA SIT LEVI NOR
8113! IN#? "SITK? 13 OPME

00.

1.*50
19.50
16.05

1.70
30.10

S .00
0.*39
1.8 5
9.*30

13.05
18.05

7.*10
16.60

3.*10
1.40
5.42

159.*11 2:

1.5 T23 373-1.003
11.4 149 373-L0Ob

173-31030
15.0 124 1173-A005

313-3040
1173-3020

2.6 TO 373-A.003
11.3 126 373-ADO)

373-31020
373-0030
373-5030

44.5 T39 1173-A0252
1173-11030

25.0 V73-5020
12.5 T22 173-1.095

373-11020,
'7.73

16 4 X1
260 3 37C KI

29 4 I!

7 LO 0
21 MI 0

Xl
II
it

1OS 2 nI
KR
X31

29 4 XX
it

NO. $1 I1 11 81 ImuHm5
A A A£A32A &3

1.50
19.*50
1I.0

1.*70
44.08
5.00
0.*00
0.00
9.*30

16.05
16.05

7.*10
IS .30

3.*10
1.*40
5.42

170.*77

I.* 5
19.50
0.00
1.70

44.*00
S.*00
0.*00
1.65
9.30

16.05
16.05

7.*10
18.60

3.*10
1.*40
0.00

149.*1s

I .50
19.50
0.00
1.*70

44.00
5.00
0.00
1.8 5
9.*36

16 .05
16.0

7.*10
16.60

3.*10
1.*46
0.00

14AS1

1.IALTZ3D LOAD

IRI3
IR16
IR1S

IR16

IRI6
1418

Date II-Apr-92 PrWrorfl&L Datt-_VAd.jJL

Check-.f&lL- Date f

Rev IS



£PPKDIDI R LOADING VITI A HIGH 11U3D£ICSC FAULT Date 11-Apr-92
,q5

Pr"rt&&Date#/4hl

V31-33-HS-T1008-0001 Rev 16
OIL AUX BOARD 111-11

3003)0O 30ARD

219 DEL
219 DSL
219 DEL
219 DSIL
219 DII.
219 OIL
219 DEL
219 DSL
219 DIL
219 DIL
219 DEL
219 DEL
219 DEL
219 DIL
219 OIL

AUX1 No
AUX1 BD
AUX B0
AUX 30
AUX IN)
AUX SID
AUX23O
LUXRID
U131SO

AUX s
AUX D
AUX DO
£13X so
AUX BD
WIX 30

131-3
131-3
131-3
131-3
131-31
131-5
101-B
131-3
131-B
131-3
131-B
131-3
131-3
1111-11
131-3

Col? NOUIPIDJIO
go

2A 1-311-30-457-3
23 1-M1-30-449-3
2C 1--31-2-31-31
2D 1-M1-32-311-3
21Vi 1-CRMo-215-I-3
3A 1-FC-67-67-3
3D1-3--5-
43 1-N1-82-AdP&-9
4D 1-M1-30-493-3
43 1-M1-30-461-B
0V1 1-DX?-215-3-2
5A 1-MT3-62-211
SF1i 0-M1-30-411
6A 1-M1-30-465

TOTALS

LOAD FLi LEA OVLD
EU'l

0.*33
15.00
15.00

1.110
4.*16
0.13
1.*00
0.75

15S.00
2.*00

45.00
5.00
7.50
I .50

1.00 10.0
19.50 113.4
13.05

2.05 11.3
5.00
0.39 2.6
1.65 11.3
1.50 3.5

20.00 113.4
2.75 22.6

54.14
7.16 44.5
9.*30
2.6S 20.0

145.26 367.S2

IKR 3B1 13
I381 POSIT

?1$ 313-£o0S
T49 173-1,00

ff3-11030
126 173-A00S

173-3020
T6 ff3-O063
126 313-£O0S
123 W3-M0§3
T46 W3405L
129 IFS-LCII

MF -31001
T39 373-A025Z

3F3-6024
212 173-L805

A"l NOR
KUOPM
00.

3 II
3 37C 19

X11
3 II

O1
LO 1 is
3 0
4 nl
3 37C XR
3 37C IN

Ul
2 Xl

XI
Ki 0

on 21
Gen A

1.*06
19.* S
11.05
2.05
0.*00
0.*39
0.*00
1.* 0

20.*00
2.7S

110.*00
7.*10
9.30
0.00

191.64

51 It 81
A A a3IA A3

1.*06
19 *sf

0.06O
2.*05
* .00
0.39
LAS 3
1.So

20.*00
2.*75

110.041
7.10I
9.36
2.6S

178.09

19. S0
6.00
2.05

0.00

1.50
20.*00

2.*75
110.*00

7.10
9.*30
2.65I

1VS.0"

33KUa11

MALTUD LOAD

IRIS
IR1S
IRIS



AP~lUDII R LOADING WITH A HIGH IHF3DANCX FlAULT ae1-z-2I.

VUU-IU3-H-TIO0O-000S Rev 1s
DOL hAUX BOARD 132-3

Preporcr.Ai1 Date#-4hg'

Check 1LtL Da,#A(kl

Rev 16

N0DlJlO B0ARD

AUX so
AM 20
AuI BD
AUX B
AUX S
AUXND
AUX O
AUXND
AUX D
WING B
Wuxls
WINGB
WIXN9
WIXNG

Cowt wQUIvw..po
go

182-3
132-3
132-3
122-3
152-8
132-3
152-3
132-3
132-3
122-3
132-3
132-3
132-3
132-3

1-M1-82-ADPA-1 0.75
1-MT-30-453-3 15.00
1-MIR-62-32-3 15.00
I-11m1-02-32-3 1.00
I-CUOR-215-3-3 4.16
1-VCV-67-65-3 0.13

1-ff3-1O54-3 1.00
1-31-30-489 7.50
1-111-30-473 15.00
1-3M3-30-474 15.00
1-NT1-82-210 5.00
140O-215-4,5,6 0.00
1-N11-02-200 4.50

TOTALS

LOAD FL! LII OVLD
$III

1.50 0.5 123
19.50 110.4 149
16.05

2.05 11.3 T26
S.*00
0.39 2.6 TO
1.35 11.3 126
9.30
10.60
13.05
7.10 44.5 739
0.*00
5.42

106.61 196.52

3S3 SIR 53T
InS? POSIT

P3-1005
173-Lose
113-5030
3VF3-AOO5
173-5020
P3-1003
P3-1003
173-3020
173-S030
173-5030
173-A0252
173-3100
l?3-B020

AFFI MOS
13? OPIA
NO.

XI
37C IM

IN
in
XEt
0
0
IN

0Th
is

0
Xl
nl

we1 S1
CPU A

.1.50
19.50
15.05
2.05
5.00
0.00
0.00
9.30

11.60
16.05
0.06

110.00
5.42

207.47

51 rd SI 131111
A A &3IA A3

1.50
19.50
0.00
2.05
5.00
0.*00
1.35
0.30

10.60
16.05

7.10
110.00

0.00
192.95

1.50

2.05
5.00
0.00
1.65
0.30

16.60
1.0.5
7.16

110.00
0*.00

192.905

Ilal

ANALY116

Date 11-Apr-92



APPENDIX R LOADING VITH A RION IMPICANCS rAULT Date 11-Apz-92
PremrorW-ly D 0,t! 1.Ah&CZ~cLJJLDatSIA:&

R~v 1A
VDu-333-m-TioOI-0006 Bevi10
OIL AUX BOARD 211-A

NODSNO BOARD

221 DOL AUX BD 211-A
221 DOIL AUX AD 2A1-A
221 OIL AUX 3D 211-A
221 DOL AUX 3D 211-A
221 DOIL AUX 30 211-A
221 OSIL AUX BD 211-A
221 DIL AUX BD 211-A
221 OIL AUX BD 211-A
221 OIL MIX 3O 211-A
221 OIL AU! BD 211-A
221 OIL AU! IlD 211-A
221 DIL AU! BD 211-A
221 OIL AUX BD 211-A
221 VOIL AU! SID 2A1-A
221 OIL AV! 3D 211-A
221 OIL AU! IN) 211-A

COMwT 3ouIpID..po
No

2-MT-30-0 6-A
2-MT-30-440-A
2-MT-82-ki-A
2-MT-82-Al-A
2-caNa-215-A-A
2-MC-67-66-A
2-Mi-IS-S 5-A
2-NT-82-AOPA-A
2-3T-30-492-h
2-MT-30-460-A
2-DXV-215-k-A
2-NT3-82-241
0-RTR-30-430
2-PO-215-1, 2.3
2-HTI-30-464

TOALS

LOAD FIl LRA OVLD
slit

0.33
11.00
15.00

I1.00
4.*16
0.*13
1.00
0.75

15.00
2.00

45.*00
5.00
7.50
0.* S
1.*51

2.20 9.3
19.50 1101.4
10 .05
1.70 15.0
S .00
0.39 2.6
1.05 11.3
1.50 8.5

20.00 110.4
2.70 22.6

54.14
7.10 44.5
9.*30
0.*00
2.65 20.0

146.03 370.46

m1 SKI mI AMP no3
INS? POSIT KC! 0S'It

NO.

T21 313-1005
149 313-LOSO

173-5030
124 313-1005

313-5020
?0 3173-1003
126 173-A803
T23 313-1003
T41 313-LOSS
129 313-1010

173-31101
T39 313-A2SZ

3-13-020
173-31100

T12 313-1005

10$ 2 Xg
60 3 37C Xli

X1
29 4 )m

7 LO I IS
21 111 0
16 4 Xl
!60 3 37C Ug
45 3 37C IN

.05 2 0
XE

41 MI 0

NOR BI
W'fl a

2.*20
19.50
1HA S

1.*70
O0.00
0.*39
0.00
1.50
20.00
2.70

54.14
41.601
9.*30

Ill."
0.*00

239.*40

II51 $1 I RUEMARK
A a a3 A &3

2.*20
19.58
0.*00
1.70
O .00
0.*39
1.35
1.*50

20.01
2.71

54.14
7.*10
9.*30

110.00
2.65

233.03

2.*20
19.50
0.00
1.70
0.*00
0.39

.1 05
1.50

20.00
2.70

54.14
7.10
9.*30

110.40
2.65

233.03

IIS

IRIS
AMIALTD 10101316

IRIS

PA- Z7



APPRNDIX R LOADING VITN A SIGH impIDAmcs rAuL? Date 11-Apr-92 [rpr*Zn Dt-LJ--
VD-uD-mB-?1006-0006 NOV 16
DOEL AUIX BOARD 2A-A

3003.30 BOARD

222 DEL AUX BD 21-A
222 DIL AUXK RD 2A-A
222 DEL AUIX BD 21-A
222 DOEL AUX SD 2A-A
222 DSL AUXI 3D 2A-A
222 DOL AUXi BD 2A-A
222 DSL AUX 50 21-A
222 DSL AUXI BD 21-A
222 D8L MIX BD 21-A
222 D61, AUX 30, WA-A
222 DEL AUX ID 21-A
222 DEL AIX BD 21-A
222 DEL MIX BD 2A-A

COMP? UDUIPIDJIO
No

2A 2-N -132-AOI'3-A
23 2-111-30-452-A
2C 2-M1-12-12-A
20 2-4ff-82-A2-A
271 2-CNOm-215-A-A
3A 2-VCY-67-46-A
3D 2-111-16-54-A
331 2-M1-30-48$
371 2-11-30-475
372 2-M1-30-476
SA 2-1113-62-240
6D 2-M1-82-100

TOTALS

LOAD nil LEA 01W
'sin

0.75
15.00
15.00
1.06
4.16
0.13
1.*00
7.*50

15.00
15.06

5.00
4.*50

1.50
19.50
16.05

2.*05
S .00
0.39
1.65
9.*30

16.30
16.05
7.25
5.42

106.66

6.5
116.4

12.5

2.6

11.3

46.0

199.27

KR Kit 51T AMB 00
IN"? POSIT UT OPUS

100.

T23 37-1005
T49 M7-1,51

W3-1-030
T26 3F3-AooS

W7-5020
TO s73-A003
126 173-A003

373-5020
S73-3030
173-9303

T38 W343A251
W7-5020

2 is
3 37C 15

LO XI
MI 0

X1
01
is

2 0
is

In3 S1
OME A

i * 5
19.*50
16.05
2.05O
S .00
0.39
0.*00
9.38

116.36
33.*00

0 .00
S .42

112.*SI

31 33 II REMARKS
A ASUAaU

1.50
19.*50
0.00
2.05O
S .00
0.*39
1.35
9.*36

1S .30
33.*00
7.25
0.00

98.14

I .50
19.50
I.M
2.*05
5.00
0.39
1.35
9.*30

16 .30
33.*00

7.25
4.60

98.14

IallS

ANALXZUD locu1316

leis

P.3a/285



APPENIX R LOADING WITH A HIGH IMPIDANCM FAULT Date 11-Apt-92

VU-fl38-mS-TIO06-000S Rev 1s
DBL AUX BOARD 231-3

Prepore,&jZhL ot..41i,4
CheLtL Date40&

Rev 1A

P' e. ,2q01~

NODS-po BOARD

223 DEL
223 DEL
223 DEL
223 DEL
223 DEL
223 DSL
223 DEL
223 DEL
223 DEL
223 DEL
223 DEL
223 DEL
223 DEL
223 DEL
223 DEL

COMP? EOUIpID..*O
so

231-B
231-3
231-B
231-3
231-3
231-3
281-3
231-3
231-3
231-3
231-3
231-3
231-5
251-3
231-3

2-M11-30-458-9 0.33
2-M11-30-450-5 15.00
2-N13-62-31-3 is.,.
2-4111-62-31-3 1.00
2-cNWM-215-3-B 4.16
2- MV-67-67-B 0.13
2- m 11--55-B 1.00
2-HI'-62-AOIA-3 0.75
2-111-30-494-3 15.00
2-111-30-462-3 2.00
2-DXI-215-U-3 45.00
2-M11-82-271 5.00
0-1113-30-412 7.50
2-111-30-466 1.50

TOTALS

LOAD nil LEA OfL1D
SIZE

1.00
19.* S
18.05

1.*95
5.*00
0.*39
1.65
1LIS1

20.00
2.70

$4.10
7.*10
9 .30
2.*65

144.74

10.*0
116.4

7.9

2.6
11.3
6.5

118.*4
22.*6

44.5

20.0
364.09

BU KR an?
IM? Poll?

116 W7-1005
149 W3-L,050

173-9030
126 W34015O

173-8020
TI EFS-lOOR
T26 EV3-A003
T20 373-1003
14O W1-LOSO
129 343-010

WV3-3100
139 313-10253

373-1020
129 373-1005

IPPE NOR
KIT 0P1
DO.

X8
37C Rh

14
XE
0

S is
0
II

37C XR
37C Xg

XE
IN
ZR
0

NOR st
orl A

1.00
19.* 5
18.05
1.95
0.*00
* .39
0.00
1.*15

20.00
2.*70

110.00
7.*10
9.*30
0.00

191.*14

11 $1 ER RENARs
a AIDa aa

1.*00
19.50
0.00
1.95
0.*00
0.*39
1.8 5
I .15

20.00
2.*70

110.*00
7.*10
9.*30
2.*65

177.59

1.00
19.*50
0 .00
1.*95
0.*00
0.39
1.65
1.15

20.06
2.*70

110.00
7.*10
9.*30
2.*65

177.*59

ANALIZI LOAD



pija/.30
APP3UDIX R LOADING WITH A HIGH IHU3DANCI VrAULT Dt 1A:9 Pieore&MDotCMJih

vu-331-H-Tt008-0003 Rev 13
DEL AUX BOARD 232-5

NODSJIo BOARD

DEL AUX 3o 232-3
DEL AUXIIND 232-3
DEL AUX 30) 232-3
DEL AUXI 3D 2312-3
DEL MIX 3N) 232-3
DEL hAUX 3D 232-3
DEL AUX 3D 232-3
DEL AUX111)3 2312-3
DEL AUXI 3D 232-3
DEL AUX BO 232-3
DEL AUX 3D 232-3
DL, hAUX 31) 232-3
DEL AUJX 3W 232-3
DIL AUX SO 2B2-3

courT 3OUIPID-NO
NO

2A 2-NYR-12-MOPB-l
23 2-M1-30-454-3
2C 2-M1-82-82-8
2D 2-113-$2-22-5
271 2-CNaR-215-1-5
3A 2-MC-67-65-3
3D 2-M1-11-54-0
331 2-M1-30-490
371 2-M1-30-477
37P2 2-113-30-471
43 0-NMT-lI-98
5A 2-311-82-270
6D 2-N13-82-200

TOTALS

LOAD i F I n LE LD
5113

0.*75
15.00
15.00

1.*00
4.16
0.13
I .00
7.*50

20.00
20.00

7.*50
5.00
4.* 5

1.*60
19.50
18.05

2.*05
6.00
0.*39
1.35
9.*30

24.70
24.70
11.00

7.*25
5.42

130.81 261

an1 an N3T
INS? POSIT

1.5 T24 313-AOOS
.3.4 T49 33-L054

373-9036
1.3 T26 173-A005

3V3-3020
2.6 T" M7-A0O)
~1.3 T26 37A03-O

373-3020
37-3030
M7-3030

63.5 T42 373-A0251
14.5 T39 373-A025

173-3020
0.02

125 3
105 2

Appi NOR
KIT OP11
30.

IN
37C IN

XI
Xg
x13
0
0
is
IS.
Xl

3313Xl
0
Xl

NORn 81Oem A

1.60
19.*50
13.05

2.*05
S .00
0.*00
0.*00
9.*30

24.70
24.70
11.00
0.60

22.00
137.9

SI II II
A A&3A83

1.*60
19.50

* .01
2.*05
5.00
0.0S
1.*15

22.*00
24.70
24.70
11.00
7.2S
9.00

119.65

1.*60
19 * 5

2.*05
S .00
0.*00

22.00S
24.70
24.70
11.00

7-25
0:*00

119.65

MARK m3

ANALTZIU LOAD IRIS

IRIS

AMALZU LOADINIS
IRIS

Date 11-4g-92



APP'ENDIX R LOADING VITH HIGH IMPEDANCE FAULT APPENDIX D DATE 14-Bep-90

WUN-SEES-S-T1006-0008 Rev 10
DSI. AUX BOARD Cl-S

1d4008NO BOARD COMPT EOUIPIDjdO
No

0-MTR-30-332-8
0-NTR-30-334-I
0-HTR-30-331-8
0-HTR-30-3 30-8
0 -CHGR -2l5-C-S
2 -FCV-6 7-13-S
1-FCV-67-7 2-S
0-HTR-IS16-0 A-S
0-NTR-18- 10$B3-
0-LAC-215-49

TOTALS

LOAD FLI

15.00
15.00

1.50
10.00
10.80
0.13
0.13
1.00
1.00

45.00

LRA OVLD
SIZE

16.00 105.2
16.00 105.2

1.95 13.4
12.00 76.9
13.00

0.60 2.6
0.60 2.6
2.00 10.0
2.00 10.0

54.00
122.15 327.99

BKR BKR SET APPR NORd
INST POSIT KIT OPEN

NO.
C226?T32s1
C22lT9525E
C266T3S31g
C16.TRS20R

A4,120
C066TRI1A
C066TRSlA
C268TRS2.5
C26ST352.5

AWO7

ZR
ZRl
ZR
ZR
ZR
0

1 0
0
0
ZR

NOR
OPIR

16.00
16.00

1.95
12.00
13.00
0.00
0.00
0.*00
0.00

77.00
139.95

SI SI SI SI
A A A & A &S

16.00
16.00

1.95
12.00
13.*00
0.00
0.00
2.00
2.00

77.00
141-95

16.00
.16.00

1.95
12.00
13.00

0.*00
0.00
2.*00
2.00

77.*00
143.95

225 DSL
225 DSL
225 DSL
225 DSL
225 DSL
225 DSL,
225 DSL
225 DSL
225 DSL
225 DSL
225 DSL

BD Cl -S
BD Cl-S
BD Cl-S
BD Cl-S
BD Cl-S
BD Cl-S
BD Cl-S
BD Cl-S
BD Cl-S
BD Cl-B
BD Cl-S

REMARKS

ANALYZED LOAD



APPENDIX R LOADING VIlK A MNIG INPIDANCS FAULT Dt lAz9

V-333-NEK-710011-0008 Rev 1s
DEL AUX BOARD C2-3

NODS-NO BOARD COWT OUIPIDJIO
NO

LOA FLi LEA OYLV
list

an an SIT APPIt NOR
INST POSIT KST WIN

NO.

ONE m El
OPU A

11 11 31
k A 1 kA I

DEL AUX 3D C2-I
DEL AU! BD C2-B
DSL AUX BD C2-8
DEL, AUX ED C2-8
DSL AUX BD C2-8
DEL AUX OD Cl-S
DEL AUX 3D Cl-8
DEL AUX SD Cl-I
DEL AUX 3D C2-8
DEL AUX! 3D C2-I
DEL MIX 30 C2-I
D6L RU! BD Cl-B
DEL AUX ID C2-11
DEL, AUX 3D C2-8
DEL AUX 3D C2-8
DEL AUX ID C2-E
DEL AUX BD C2-8
DEL AUX 3D C2-B
DEL MIX 30 C2-8
DEL AUX! 3D C2-8
DEL AUX BD C2-S
DEL AUX 3D C2-8
DEL AU! BD C2-8
DEL AU! BD C2-S

0-111-62-Cl-s
0-111-62-Cl-I
0-HT13-30-321
0-NT13-30-3 19
0-HU1-30-329
0-M1-82-Ch-I
0-1113-312-co-I
0-111-30-317
0-M11-30-322
0-HTR-30-325
0-11TR-30-324
0-111-18-110
0-111-62-320
4-111-82-321
0-M11-30-327
O-HTR-82-C-I
O-PO-215-12
O-PO-215-13
0-113R-30-318
0-HTR3-30-320
0-111-30-323
0-PO-215-8-11
0-M11-30-326

TOTALS

2.00
2.*00
7.50
7.*50
0.50

15.66
15.00
20.*00
20.*00
7.50s
7.50

10.60
5.00
5.*00
1.50
4.50
0.*00
0.*00
7.50
7.*50
7.50
0.00
7.50

3.50
3.50
9.03
9.03
1.*00

16.05
11.05
26.25
24.*06
9.03
9.03

13.00
7.*10
7.*10
1.95
5.42
0.*00
0.*00
9.03
9.03
9.03
0.*00
9.03

22.6 C41A1A38SA
22.6 C41SAMRSA

A4J1
U4JlS

10.0 C111AT111.6K
C22837.13253
CHUM%325

AMO3
AWO3
A4315
A4JIS

100.3 C16331320R
44.5 CM5AT31123
44.5 C95$ATRSI23
12.5 C268AM3S3

C695A13J10K
A4J60
£4360
£4315
A0315
A4JIS
A4090
£431

201.22 256.9

3.50S
3.50
9.03
9.*03
1.*00

13.05
16.05
26.25
24.*06

9.*03
9.03
0.*00
0.*00
0.00
0.*00
5.42

66.00
0.*00
9.03
9.*03
9.03
0.*00
9.03

231.07

3.*50
3.*50
0.*00
0.00
1.*00
0.*00
0.*00

26.25
24.06

9.*03
9.03
0.*00
7.*10
7.*10
1.*95
0.00

66.00
0.*00
9.03
9.*03
9.63
0.*00
0.*00

165. 61

3.50
3.50s
0.00
0.00
1.00
0.*00

26.25
24.06

9.*03
9..03
0.*00
7.*10
7.*10
1.95

66.00
0.00
9.03
* .03
9.03

0.*00
165.61

1161
HUI6

IRIS
IRIS
IRIS
IRIS
IRIS
IRIS

IRIS
ANIALUID LOAD 1316

131A3KS 'I"

Date II-Apr-92



APPENDIX R LOADING VITO A HIGH IMPEDANICE FAULT

VBu-IRS- HB-T10061-0008 Rev 16
KNOV BOARD 111-A

Date 11-Apr-92 PrepirerAL77 Dole.9

Chcck W~L Dotelhb

Rev /8

NOD3.,HO BOARD

235 RHOV ED 111-1
235 KNOY ED IAI-A
235 KNOT so 111-A
235 KNOT 3D 111-A
235 RHOV ED IA.1-A
235 KNOT 3D 111-A
235 INOY 30 111-1
235 RNOV 3D 111-A
235 KNOV 30 lA1-A
235 KNOV 3D 111-A
235 RHby 30 111-A
235 KNOT 31D 111-A
235 KNOV 3D 111-A
235 KNOV 3D idI-A
235 KNOV ED 111-A
235 KNOT 3D IAI-A
235 KNOT 50 111-1
235 KNOT 3D IdI-A
235 KNOT 3D lid-A
235 KNOT 3D 111-A
235 KNOT 3D Il-A
235 KNOT 3D 111-A
235 KNOT ED Il-A
235 KNOT 3D 111-A
235 KNOT 3D idI-A
235 KNOT 3D Il-A
235 KNOT 90 lid-A
235 KNOT 3D Il-A
235 KNOT ED idI-A
235 KNOT 3D idI-A
235 KNOT SD lid1-A
235 KNOT RD 1A1-A
235 KNOT SD lid-A
235 KNOT BD li-A
235 KNOT ED lid-A
235 KNOT 3D 111-A
235 KNOT ED lkl-A
235 KNOT ED 111-A
235 KNOT 3D idI-A
235 KNOT 3D 111-A
235 KNOT 3D idI-A
235 KNOT 3D 111-A
235 RNOV BD Il-A

COMPT 3OUIPID-PO
NO

21 1-1111-62-239-A
23 1-NTR-62-230-A
23 I-NT-62-230-A
2C I-MM-70-131-A
231 1-rCT-63-1-A
31 0-111-62-243-A
33 1-111-62-AOF-A
3F2 l- M -63-118-A
41 1-111-63-37-A
43 1-NT-3-118D-A
$1 0-FCT-26-3-A
S3 1-ICT-74-1-A
SC 1-rCT-67-97-A
51 0-FCT-26-6-A
5F l-MC-62-275-A
6D 1-FCT-68-333-A
6F 0-FCT-26-126-A
71 1-MC-62-63-A
73 l-rCT-62-90-A
7D l-FCV-63-80-A
$A I-rCT-62-9$-A
I3 1-LCV-62-132-A
0D l-FCT-63-110-A
91 1-L.CV-62-135-A
93 I-FCT-63-177-A
101 1-FCV-63-1-A
103 1-rCT-63-3-1.
lOD 1-FCT-74-1-A
107 I-rCT-72-34-A
111 1-FCV-63-7-A
1II13 -rC-63-8-A.
l1D 1-rCT-63-26-A
113 1-FVC-63-39-A
121 1-rCV-63-47-A
123 1-MC-63-72-A
12D 1-rCT-63-93-A
123 l-rCT-63-152-A
131 1-rCV-63-156-A
133 I-rCV-72-44-A
133 l-FCT-72-39-A
141 I-FCV-72-40-A
14D 1-FCT-74-12-A
143 1-FCV-74-33-A

LOAD FIl LEA OVLD
sits

9.00
7.50

15.00
10.00
10.*50
9.00
2.*00

19.50
6.00
0.25
0.13
2.60
0.13
0.~3
0.70
1.90
0.33
1.90
1.90

19.50
0.*66
1.90

19.*50
1.90
1.90

10.50
0.70
2.60
0.13
1.90
1.90
1.90
1.90
1.90

12.80
10.30

1.90
1.90
3.20
3.20
1.90
0.13
1.90

10.83
13.00
16.00
14.00
13.80
10.63

3.10
25.20

7.22
0.*56
0.*45
4 * 73
0.*60
0.*75
2.30
3.50
0.75
3.*50
3.* 0

25.20
2.30
3.*50

25.20
3.*50
3.*50

15.10
2.30
4.73
0.45
3.50
3.50
3.50
3.5
3.50

13.10
15.10

3.50
3.50
5.20
5.20
3.*50
0.45
3.50

105.2
70.2

11l.5

22.6
220.0

3.5
3.2

33.0
3.5
5.7

16.*0
26.*0

5.7
26.0
26.0

220.*0
12.*0
26.*0

220.0
26.0
26.*0

116.*4
12.0
33.0

2.6
2'.0

26.0
26.0
26.0
26.0

144.4
116.4

26.0
26.0
36.0
36.0
26.*0

2.6
26.0

KR BKR SET
INS? Post?

3M-3020
143 313-LOSO0
146 3f-16050
T44 R3-13-LOS

313-51040
ED635020

131 373-4010
g3_13-MOS
373-5020

Ti) 313-1003
17 33-1003

a313-020
TIl 313-1003
T14 313-1003
T26 313-010
129 373-1010
113 313-1003
129 313-1010
129 313-1010
T49 343-LO0
122 313-010
T29 313-1010
149 313-3060
T29 313-&010
T29 B313-010
142 I3-13-LOS
122 3173-1010
T33 313-1010
19 313-1003
129 W313-010
129 313-A101
T29 31-1010
129 313-1010
T29 313-1010
145 313-LOSO
145 313-LOSO
129 313-1010
129 31-1010
132 313-1010
T32 273-1010
129 313-1010
"9 313-1003
129 313-1010

210 2
210 2
160 LO

APP.
KEY
NO.

P00

xt
xt
0

I x~l

36 0

11 XlA
a

30 0
0
0
0

26 0

2 0
34 C

20
36 C

1 0
40

0
5 0

0

5 0
300
10
10

SD0
5 0

30 0
5 0

30 0

NOR SI
CPU A

10.63
13.00
0.00

14.*00
0.*00

10.133
3.*10
0.*00
7.*22
0.56
0.00
0.*00
0.*00
0.*00
0.00
0.*00
0.*00
0.*00
0.00
0.*00
0.*00
0.*00
0.*00
0.*00
0.*00
0.00
0.*00
0.*00
0.*00
0.00
0.00
0.*00
0.00
0.00
0.00
0.00
0.00
0.00
0.*00
0.*00
0.*00
0.00
0.00

SI 51 SI
A JG BA a

10.63
13.00

0.*00
14 .00

0.*06
10.63

3.*10

7.*22

0.*00
0.06
0.*00
0.06
0.*00
0.*00
0.*00
0.*00
0.00
0.*00
0.*00
0.*00
0.*00
0 * 0f
0 * 00
0.*00
0.00

0 .00
0.00
0.00
0.00
0.*00
0.00
0.00
0.*00
0.00
0.00
0.00
0.*00

0.00
0.00

0.
0
0

ZR
IR

0

ZR
0
0
0
0
0
0
0

0
0
0o
0
0
0
0

0
0
0

0
0
0
0O
0

'OP
0

10.63
13.*00

0.*00
0.00
0.*00

10.63
3.*10
0.00
7.*22
0.* S
0.00
0.00
0.*00
0.*00
0.*00
0.00
0.*00
0.00
6.00
0.*00
0.*00
0.00
0.*00
0.00
0.00
0.00
0.06
0.04)
0.00
0.*00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.*00
0 .00
0.00
0.00

'33

IR1S
IR1S

IRIS



APPENDIX R LOADING WITH! A HIGH IPIUDANIC FAULT Date 11-Apr-92
Pr~oerA& 2DoefLAk

V31-EU-111-?I008-0008 Rev 16
RH0BOAR 0*1AIA-A

WOD3_NO DOM1

235 RHO? 30 IW-A
235 RHO? 21 111-A
235 RHO? BO lA1-A
235 RHOY 31 1*1-A
235 RHO? 30 IAI-A
235 RHO? 91)111-A
235 RHOY 00 IA1-A
235 RHOY RD 1A1-A
235 RHO? 30 111-A
235 RHO? ID 111-A
235 RHOV 30 111-A
235 RHO? RD 111-A
235 RHO? 51) IAI-A
235 RHO? B1 3)1l-A
235 RHOV 80 IA1-A
235 RHO? W0 11-A
235 RHO? 31 1A1-A
235 RHO? RD 111-A
235 RHOY SD lIl-A
235 RHO? 5D I~l-A

COMPT EQUIPID.JNO
NO

LSD 1-FCV-67-$9-J.
16A 1-NTR-31-265
163 1-111-77-129
16D 0-7C1-26-141-A
163 0-VCV-26-7-A

16VI 0-cUU-252-1
16F2 I-11M1-31-303/2
17A I- M -62-221/2
171 1-FCY-26-240-A
17C I- rcY-26-242-A
173 I-PO-213-A1/1-5

1771 0-CUO3-240-S
17F2 1-VCV-63-80-A
Ilk 0-111-71-19-A
1Sc 1-113-31-303/1
180 0-M11-62-226
1it 1-rcv-26-243-A

1971 0-003-250-1
1672 LPO-213-AI/4-10

TOTALS

LOAD FLI LEA OVLD
Si SE

0.13
3.00
1.50
0.26
0.*26
7.*57
3.00

22.50
0.67
0.67
0.00
7.50

19.*50
20.00

3.00
1.00
0.67
7.*50
0.00

0.60 3.5
4.30 26.7
2.40 16.9
0.55 5.7
0.55 5.7

17.00
4.60 32.0

27.07
2.10 10.5
2.10 10.5
0.00

15.00
25.20 206.0
26.00 145.0

4.20 30.1
2.05 12.5
2.10 10.5

15.00
0.*00

441.77 2476.1

onR 9" SET
INS? POSIT

T11 373-1003
133 373-AO1O
127 EV3-AOIO

112 WF34003
112 EV3-A003

RD638030
206 33020
373-3040

121 313-A005
121 373-AOOS

EV3-9100
31633020
W3-3-050

151 E3-1,0S0
133 313-A010
126 173-AD05
T21 373-AOOS

31635020
1043111400

*t 0111301
NO.

0
0
0
xt
Xe
0

0
0
01
0~

it

NOR $I
OPU A

0.*00
4.*30
0.*00
0.*00
0.*00

17.00
4.60

27.07
0.*00
0.00
0.00
0.*00
0.*00

26. *
4.*20
0.00
0.*00
0.*00

110.00
252.71

SI $1 31 REMAKE
A b & 8A &

0
0.00
0.*00
0.00
0.*00

17.*00
4.*60

27.*07
0.00
0.*00
0.00
0.00
0.*00
0.00
0.*00
0.*00
0.*00
0.*00

110.00
211.21

0.*00
0.*00
0.00
0.00
0.*00

17.*00
4.*60

27.*07
8.00
0.00
0.00
0.00
0.00
0.00
0.*00
0.00
0.00
0.00

110.*00
204.21

Isis

3126

*NAL!ZUD 1.0*31315
IMI

PA I 1_3q



APPENDIX R LOADING WITH HIGH IMPEDA14CE FAULT APPENDIX D DT 4Sp9

VBN-EES-HS-TIOOS-0008 Rev 10
RMOV BOARD 1A-A

NODE-NO BOARD

RHOV SD
RI4OV 90
RN0V BD
RI4OV SD
RMOY SO
RMOV 90
RMOY 90
RMOV BD
RMOV BD
RI4OV BD
RNOV 90
RHOY 90
RMOV SD
RMOV BD
RMOV B0
RHOY 90
RMOV 90
RMOY 90
RMOV BD
RHOV 90
RNOY BD
RHOY 90
RMOV BD
RMOY BD
RHOV 90
RMOY 90
RMOV BD
RMOV BD
RMOV BD
RMOV BD
RHOV 90
RMOV DO
RIIOV BD
RMOV ED
RHOY 90
RMOV BD
RMOV 90
RMOV BD
RHOY BD
RMOV DO
RMOV SD
RHOV BD
RMOV SD
RMOV BD
RMOV 90

LOAD FLI

1 AZ-A
1A2-A
1A2-A
1A2-A
[A2-A
1A2-A
IA2-A
1 AZ-A
I AZ-A
1A2-A
WA-A
1 A2-A
WA-A

1A2-A
SA2 -A

IA2-A
1AZ-A
1A2-A
1&2-A
I AZ-A
WA-A
IA2-A
[A2-A
IA2-A
IAZ-A
1A2-A
WA-A
WA-A
IAZ-A
1A2-A
WA-A
IA2-A
[AZ-A
IA2-A
1AZ-A
1A2-A
IA2-A
1 AZ-A
IA2-A
IA2-A
WA-A
WA-A
WA-A
I Z-A
[AZ-A

COMP? EQUIPID-NO
NO

OCIIGR-236-1AC-S
0-DXF-22 6-2-A
1-H2AN-43-200

2A 1-FCV-3-116A-A
29 1-FCV-3-116B-A
2D 1-FCV-1-15-A
2E 1-FCV-1-17-A
3A I-FCV-3-136A-A
39 1-FCV-3-1368-A
3D 1-PCV-3-33-A
4A I-FCV-3-191
4B 1-FCV-3-192
40 t-FCV-3-87-A
5A 1-FCV-70-215-A
SB 1-FCV-67-147-A
53 1-FCV-67-125-A
5F l-FCV-67-126-A
6A I-FCV-1-16-A
6D 1-FCV-74-8-A
79 1-FCV-67-22-A
70 1-FCV-67-87-A
7F 1-FCV-67-130-A
8A 1-FCV-67-61-A
69 1-FCV-67-107-A
8D 1-FCV-67-95-A
SF 1-FCV-67-133-A
9A 1-FCV-67-99-A
9B 1-FCV-67-104-A
9D 1-FCV-67-296-A
9? 1-FCV-67-139-Pk
IOA 1-FCV-67-112-A
IOB 1-FCV-67-127-A
100 1-FCV-67-296-A
10? 1-FCV-67-142-A
IIA 1-FCV-67-146-A
1111 1-FCV-67-147-A
[1D I-FCV-70-90-A
l1E TO COMPT 16B
12A 0-FCV-67-151-A
12B 0-FCV-67-205-A
120 l-FCV-70-92-A
12E 0-FCV-70-11l-A
12F 1-FCV-70-139-A
13A 1-FCV-67-223-A
130 1-FCV-70-168-A

LRA OVLD
SIZE

BKC BKR SET
INST POSIT

2F3-907O
ED638100
EF3-S020

2.6 ?9 2F3-A003
2.6 ?9 EV3-k003

16.0 ?24 Cr340O10
16.0 T24 E13-AO1O
5.7 T13 ZF3-A003
5.7 T13 8F3-A003

494.0 T53 9F3-A100
25.0 T28 2F3-AO1O
25.0 T28 EF3-AOIO

494.0 T53 EV3-Ai0O
5.7 ?13 2F3-k003

E73-9020
5.7 T16 173-A003
5.7 T16 BF3-A003

16.0 T24 373-AO1O
25.0 T31 tF3-ACO1

25.60
45.00
4.16
0.13
0.13
1.00
1.00
0.33
0.33

39.40
1.60
1.60

39.40
0.24
0.70
0.33
0.33
1.00
1.60
0.33
0.13
0.13
0.67
0.33
0.13
0.13
0.33
0.33
0.13
0.13
0.33
0.33
0.13
0.13
0.33
0.70
0.70
0.13
0.67
0.33
0.13
0.13
0.33
0.66
0.33

53.00
54.10
5.22
0.45
0.45
2.60
2.800
0.75
0.75

43.10
4.00
4.00

46.10
1.00

0.95
0:95
2.60
4:00
0.95
0.60
0.45
2.30
0.95
0.60
0.45
0.95
0.95
0.45
0.45
0.95
0.95
0.45
0.45
0.63
2.30

1.90
0.95
0.60
0.60
0.95
2.30
0.95

APPR
KEY
NO.

Noll
OPIR

X.1
XE
X8

19 0
19 0
14 0
14 0
19 0
19 0
22 0

0
0

22 0
0

1 0
1 0
1 0

14 0
30 0
1 0

37J 0
0

1 0
373 0
37J 0

0
373 0
37J 0

0
0

37J 0
1 0

0
0

1 0
0
0
0

1 0
0
0
0
0

1 0
0

NOR
OPER

53.00
54.10
9.63
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00-
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

SI SI
A A &

53.00 IR
54.10 XC
9.63 XC
0.00 0
0.00 0
0.00 0
0.00 0,
0.0(0 0
0.0t' 0
0.06 SCL
0.00 0
0.00 0
0.00 SCL
0.00 0
0.00 0
0.00 0
0.00 0
0.00 0
0.00 0
0.00 0
0.00 RCL
0.00 VCL
0.00 0
0.00 VCL
0.00 VCL
0.00 FrCL
0.00 6CL
0.00 CCL
0.00 SCL
0.00 CCL
0.00 gcCL
0.00 0
0.01, SCL
0.00 9CL
0.00 0
0.00 0
0.00 ECL
0.00 0
0.00 0
0.00 0
0.00 CCL
0.00 0
0.00 CCL
0.00 0
0.00 0

31
A 4 B

53.00
.54.10

9.63
0.00
0.00
0.00
0.00
0.00
0.00.
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

REMARKS

5.7
3.5
3.2

12.0
5.7
3.5
3.2
5.7
5.7
3.1
3.2
5.7
5.7
3.1
3.2
5.7

12.0

7.6
5.7
3.2
3.2
5.7

12.0
5.7

373-A003
9F3-AOO 3
tF3-A003
E73-AOOS
tr3-A003
9F3-A003
9F3-A003
2r3-A003
E73-A003
CF3 -AOO 3
CF3-A003
9r3-A003
EF3-A0O3
EF3-AOO 3
EF3-A003
Cr3 -A003
CF3-AOOS

E'?3-AOOS
ZF3-A003
Cr3 -AG 03
2F3-A003
C?3-A003
EF3-AOO5
F373-AOO 3

DATE 14-Sep-90

ý .,\ I'-- - Cr, Q



APPENDIX ~RbTADIMG VITH HIGH IMPEDANCE FAULT APPENDIX D DT 4Sp9

WSN-EgS-MS-TIOOS-0008 Rev 10
RI4OV BOARD.lA2-A

NODENO BOARD COMPT EQUIPID..NO
NO

1-FCV-26-245-A
1 -FCV-70-2-A
I-FCV-7 0-4-A
1-FCV-70-I-A
1-FCV-7 0-10-A
1-FCV-67-14 3-A
1-FCV-70-2 3-A
1-FCV-70-25-A
I-FCV-67-4 56-A
TO CONPTII110
I-FCV-70-13 3-A
1-FCV-70-14 3-A
1-FCV-70-15 6-A
1-PCV-70-16 3-A
0-FCV-70-19 1-A
1-HTR-31-46 5-A

TOTALS

LOAD FLI

0.67
0.33
0.33
0.33
0.33
0.13
0.33
0.33
0.67
0.70
0.13
0.33
0.33
0.13
0.33

50.00

2.10
0.95
0.75
0.95
0.95
0.45
0.95
0.95
1.90
2.30
0.45
0.95
0.63
0.45
0.95

57.00
330.36

LRA OVLD
SIZEC

5.0 T19 I
5.7 T16 2
5.0 T14 I
5.7 T16 I
5.7 T16 I
3.2 T9 I
5.7 T16 I
5.7 T16 1
7.6 T24 I

12.0 T24 1
2.6 T9 I
5.7 15IS
5.0 715 I
2.6 79I
5.7 T16 1

350.68
1711.6

BKR BKR SET
INS? POSIT

PI3-AGO03
~F3-A003
~F3-AOO3
FV3-A003
73-A003
173-A003
~F3-A0O3
173-A003
~F3-AOO5
W3-AOO5
173-AGO 3
[F3-A003
1F3-A003
lF3-A003
173-AOO 3
PXD6 33125

APPR NOR
KEY OPER
NO.

NOR
OPE.

0.00
0.*00
0.00
0.*00
0.00
0.00
0.*00
0.*00
0.00
0.*00
0.*00
0.00
0.*00
0.*00
0.*00

137.50
254. 3

SI I 1 81
~A A BI A &

0.00
0.00
0. CO
0.00
0.00
0.00
0.00
0.00
0.*00
0.00
0.00
0.00
0.00
0.00
0.00

137.50
254.23

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.*00
0.00
0.*00
0.*00
0.00
0.*00
0.00
0.*00

137.*50
254.23

VQ

' ""*-% MrPAPPA

RHOV DO
RI4OV SD
RNOV OD
RHOV SD
RI4OV SD
RNOV BD
RMOV SO
RMOV BD
RNOV SO
RHOV BD
RHOV so
RMDV SDO
RI4OV SD
RMOV IID
RMOV BD
RHOY SDI
RMDV BD

1A2-A
1A2-A
1 AZ-A
1A2-A
WA-A

1A2-A
LA2- A
1A2-A
1A2-A
1 A2-A
1P.-A.
1A2-A
lA2-A
WA-A

1A2-A
WA-A

1A2-A

R9WARS

LOAD ANALYZED

DATE 14-Sep-90



APPENDIX R LOADING WITH A HIGH IMPEDANICE FAULT

vo3U-EEI-11S e-104-00 Rev Is
RIECY BOARD 131-3

Dat 1-Ac-2 37PrepOrer..I.&~ D.otj/,3z

chrý& Dote~zL*&

Rev /:

110D3_fO BOARD

237 ENOY 3D 1111-31
237 31101 3D 131-3
237 MHOY 30 131-3
237 31101 3D 1111-2
2371RMOV 30 131-3
237 31401 BD 131-3
237 MDOV SO 131-3
237 31901 BD 1131-11
237 RNDY SD 131-B
237 MOV 3D 1131-31
237 MHOV 3D 1151-31
237 31101 BD 131-3
237 MNOY 3D 181-3
237 31401 3D 131-3
237 MDOV 3D 1311-31
237 INOV RD 1311-31
237 RNOY 30 1111-31
237 RNOV BD 111-3
237 MDOV BD 1111-3
237 ENOY BD 131-3
237 MDOV ED 131-3
237 MDOV 3DI 131-3
237 MDOV 3D 131-B
237 31401 3D 131-3
237 MDOV SO 131-3
237 RMDV BD 131-3
237 MDOV 3D 131-3
237 MDOV BD 131-3
237 RMDV 3D 131-3
237 MDOV BD 131-3
237 MDOV BD 1111-11
237 MDOV BD 131-3
237 MDOV RD 1311-3
237 MDOV BD 131-3
237 MDOV 30 131-3
237 RMDV SO 131-3
237 MDOV SO 131-3
237 MDOV BD 131-3
237 MDOV SD 1311-B
237 MDOV RD 131-3
237 MDOV 3D 131-0
237 MDOV 3D 131-3
237 MDOV SO 131-8

COIFI 3OUIPID..NO
NO

21 1-111-62-245-3
23 1-1113-62-232-31
23 1-111-62-232-3
2C I-141-70-130-3
2F2 1-MC-63-22-3
3A 0-111-62-246-3
33 1-FCV-70-207-3
311 O-4MM-252-2
3V2 1-IVV-63-90-3
4A 1-H13-63-36-3
4D 1-111-62-AOI-rn
4F 0-FCV-26-127-3
53 1-ICV-74-2-5
5C 1-VCV-74-9-3
SIC I-1CV-61-332-3
6D 1-1CV-62-61-3
7A 1-IPCV-62-91-I
73 1-1C1-62-99-3
7D 1-FCV-63-67-3
6A I-L"C-62-133-3
83 1-16CV-62-136-3
ID 1-FCV-63-96-3
9A 1-rCV-62-1318-
93 1-VCV-63-172-3
91 1-1CV-72-13-3
10A 1-rCV-63-4-3
1031 1-rCV-63-5-9
100 1-1CV-74-2-3
11A 1-rCV-63-6-B
113 1-rCV-63-11-8
110 1-rcv-63-22-3
113 1-rCV-63-25-3
12A 1-rCV-63-40-3
123 1-rcv-63-48-3
12D 1-1CV-63-73-3
123 1-lCV-63-94-3
13A 1-1CV-63-153-B
133 1-FCV-63-157-3
130 1-VCV-63-175-B
14A 1-FCV-72-2-3
140 1-rcv-72-41-3
143 1-FC1-72-45-3
.5B I-rCV-74-24-8

LOAD F! LEA OVLD
SIZE

9.*00
15.00

7.50
10.00
I .90
9.*00
0.*13
7.*57

19.50S
6.*00
2.*00
0.*33
2.60
1.60
1.98g
1.90
1. 90
0366

l9.50
1.90
I .90

19.50
1.*30
2.60
0.13
0.70
1.90
2.60
1.90
1.90
1.90
1.90
1.90
1.90

12.60
10.30
1.90
1.90
0.70
3.20
1.90
3.20
0.13

10.63
16.00
13.00
13.00
3.*50

10.63
0.45

17.00
25.20
7.22
3.*10
0.*75
4.73
4.00
3.50
3.*50
3.50
2.30

25.20
3.*50
3.*50

25.20
2.40
4.73
0.*45
2.30
3.50
4.73
3.*50
3.50
3.*so
3.50
3.50
3.50

10.10
15.10
3.50
3.50
2.30
5.20
3.50
5.20
0.40

105.2

70.2
26.0

3.1

220.0

22.6
5.7

36 .0
25.0
26.0
26.*0
26.*0
12.0

220.0
26.0
26.0

220.0
16.0
36.0
2.6

16.0
26.*0
33.0
26.*0
26.0
26.*0
26.0
26.0
26.0

144.9
116.4

26.0
26.0
16.0
36.0
26.0
36.*0
3.2

MRE MR 831
INS? POSIT

w313-020
148 313-LOSO
143 31-LOSS

31P3-k010
a3_13-020
17 33-1003

RD633030
313-9050
V13-3020

131 313-1010
T13 313-1003

313-3020
131 373-1010
129 V313-010
129 RI3-1010
T12 C313-010
120 373-1010
149 3V3-3050
T29 313-1010
129 V343-010
149 W1-31060
124 313-1010
T33 313-1010
" 313-1003
124 313-1010
129 313-1010
T33 373-1010
129 313-1010
T29 V313-010
129 313-1010
129 V313-010
129 313-1010
129 V343-010
145 013-L050
145 V73-1,050
129 313-1010
129 313-1010
124 373-A010
132 V313-010
129 S313-010
132 373-1010
1" Z13-1003

210 2
210 2

APPR
KEY
00.

No,
OPal

X1

0

31 0

36 0
0l
0

7 0
700

30 0
26 0
2 0

2 0
10
4 0

4 0
50
0

300
300

0
5 0

750
7 0

So
0

1 0
1 0

10
0 (

30 0
300

0
0

so0
5 0
5 0

5 0

NOR S1 31 11 al
OpIR A A ASSA BA

10.* 3
16.00
13.*00

0.00
10.63
0.00

17.*00
0.*00
7.*22
0.*00
0.*00
0. es
0.*00
0.*00
0.*00
0.*00
0.00
0.*00
0.00
0.*00
0.*00
0.*00
0 .00
0.*00
0.*00
0.*00
0.00
0.00
0.00
0.00
0.*00
0.00
0.00
0.*00
0.00
0.00
0.00
0.*00
0.00
0.*00
0.00
0.00

10.63
16.00
13.*00

0.*00
10.33
0.*00

17.00
0.00

'3.10
0.*00
0.*00
0.*00
0.*00
0.*00
0.*00
0.*00
0.00
0.*00
0.*00
0.*00
0.*00
0.*00
0. 00
0.00
0.*00
0.00
0.00
0.00
0.*00
0.00
0.00
0.00
0.*00
0.*00
0.00
0.*00
0.00
0.*00
0.*00
0.*00
0.*00

33111155 an

10.63
16 .00
0.*00

0.00
10.63
0.*00

17.00
0. 00
7.*22
3.*10
0.00
0.*00
0.*00
0.00
0.*00
0.*00
0. 00
0.*00
0.00
0.00
0.*00
0.*00
0.00
0.00
ý0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.*00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

IR1S

IRIS

P'L,-a 1.3,7Date 11-Apr-92



APPENDIX R LOADING WITH A HIGH INW3D11C FAULTDte1-p-2F c 3

V31-332-NS-TIO0S1-0008 Rev 116
3IM0V BOARD 131-3

NODE-0O 30ARD

237 RNOV 3D
237 RHOV 3D
237 RMby ED
237 RHO? 3D
237 RNOV 30
237 RHOV 30
237 RHO? SO
237 RN0? SO
237 RMOV 3D
237 RHOV BD
237 RMO? ED
237 RHO? BD
237 RHOV 3D
237 310? 51)
237 RMOV BID
237 RHO? BD
237 RMOV SO

131-3

3.31-3

111-11
131-3
1111-31

COtWT SOVIPI 0.30
no

15D 1-rCV-74-35-3
16A I-MT-31-266
161 I-PO-213-31/1-5

1671 O-CUUR-240-1
16F2 1-FPCV-63-67-3
17A I- 13-62-228/1
173 1-FCV-26-241-2
17D I-H1-3-1280-3
173 100-213-31/6-10

1711 0-001-240-1
17F2 1-313-31-324/2
Ilk 0-M1-78-20-3
lIC I.- M3-31-324/1
1SO 0-31-84-2
183 0-rCV-26-142-1
167 0-MC-26-14-3

TOTALS

LOAD nil LE OvLfD
SIZE2

1.90
3.05
0.00
7.*50

19.*50
22.50
0.67
0.25
0.*00
7.50
3.00

20.00
3.00
1.00
0.*26
0.26

3.50
4.*30
0.*00

15.*00
25.20
27.07

2.*10
0.*56
0.00

15.00
4.60

26.00
4.20
2.*20
0.*55
S .55

429.*

2

1

23

INS SKi MIT APPit NC*
INS? POSITKEY XOPA

NO.

26.0 T29 313-1010
26.7 T33 313-1016

XF3-5100
30633020

00.0 R3-30502
SF3-3040

5.0 T19 ZF3-A003
3.5 T13 V313-003

PF3-DIN1
30633025

95.0 30633020
45.0 T51 P3-1.05
30.1 T33 373-1010
12.5 T26 V313005

5.7 T12 PF3-103
5.7 112 P3-1`3013

104.1

5o 4
511 4

10 2
71L0

30 0
is
0
0

36 0
n3
0

u ni
II
0
xl
is
ni
0
0
0

ON3 31
OtE A

0.*00
4.*30
0.*00
0.*00
0.*00

27.07
0.*00
0.56

110.00
0.*00
4.*60

26.*00
4.*20
0.00
0.*00
0.*00

253.61

31 *11 31
a a ASA a3

0.*00
0.*00
0.00
0 .00
9.*00

27.07
0.00
0.56

11M ."
0. 00
0.*0O

26.0.0
0.*00
0.*00
0.*00
0.00O

243.61

0.50

0.00

20.561

MARKSX REV

ANALYZE .0101513

M11

filI

pase 136Date 11-Apt-92 ProporeA&- 4014h

Check -Dot

Rev



AriLNUjIX R ILOADING WITH HIGH IMPEDANCE FAULT APPENDIX 1) DAVl-Sp

WIOt4kbE8-MS-TIU00
HHUV BOARD 1112-9

.IdDE NO bOARD

kR(OV
RMUV
RMOV
RMUV
RP.uv
IthUV
RMOV
HNOV
RMlOV
HNOV
RhOV
RIIOV
HNMOV
I4NOV
IlHOV
kNOV
RMOV
RMOV
RMOV
RmNUV
HNOV
RMUV
RMOV
kNOV
RMOV
1KNOV
RI(oV
I(IIOV
RHOV
RNOV
RHOV
RMUV
RHOV
RNuV
RMOV
RMOV
RhOV
Rmov
Rmov
RH(JV
RMOV
RHUV
Rmov
RHUV
RMUV

182-9
182-9
192-B
1112-11
192-9
192-B
192-9
1812-11
192-B
182-9
182-9
1a2-B
1112-91
182-9
1912-91
182-0
182-9
1832-91
182-9
1132-11
182-B
1112-B1
182-8
1132-11
1112-11
1112-11
102-B
182-B
182-B
1132-B
192-9
192-8
182-9
162-B
182-B
1112-11
192-B
182-8
1112-B1
192-B
1812-11
192-9
182-9
182-B
1112-11

-0008 Rev 10

COMPT EQUIPIDNHO
NO

OCHGR-236-1AC-S
0-IJ17-228-1-B
I-H2AN-43-210

2A 1-FCV-3-126A-B
29 1 -ICV-3-1269-91
23 1-FCV-1-18-B
3A 1-FCV-3-179A-B
311 1-FCV-3-179B-B
3D I-FCV-3-47-9
4A 1-FCV-3-193
48 I-FCV-3-194
4D 1-FCV-3-100-91
5A 0-FCV-26-17-B
59 0-FCV-70-206-B
5C 1-FCV-67-89-B1
53 1-FCV-67-123-B
5F I-FCV-67-124-9
6D 1-F'CV-70-87-B
7D I-FCV-6?-103-8
IF l-FCV-67-131*B1
$A 1-FCV-67-24-6
88 1-PCV-67-82-B
80 1-FCV-67-111-8
8F 1-FCV-67-134-9
9A 1-FCV-67-88-B
991 1-FCV-67-96-9
9D I-FCV-67-297-9
9F 1-FCV-67-1389-
10A 1-FCV-67-91-B
1011 1-FCV-67-83-9
100 I-FCV-67-298-8
1OF 1-FCV-67-141-8
IIA 1-FCV-67-128-B
119 0-FCV-67-208-B
lIII 1-FCV-67-97-9
12A 0-FCV-67-362
129 1-FCV-67-478-6
12D I-FCV-70-87-9
12F 1-FCV-26-244-B
139 1-FCY-10-13-B
13D I-FCV-70-89-B
13F 1-FCV-70-140-9
14A 0-FCV-70-12-8
149 1-F'CV-70-3-0
14D 1-FCV-?0-26-B

LOAD FLI

28.60
45.00
4.16
0.13
0.13
1.00
0.33
0.33

39.40
1.60
1.60

39.40
0.33
0.13
0.13
0.33
0.33

0.13
0.13
0.33
0.67
0.13
0.13
0.33
0.33
0.13
0.13
0.33
0.33
0.13
0.13
0.33
0.33
0.13
1.00
0.70
0.70
0.67
0.33
0.13
0.33
0.33
0.33
0.33

53.00
54.14
5.22
0.45
0.45
2.80
0.75
0.75

48.10
4.00
4.00

48.10
0.75
0.45

0.6
0.95
0.95

0.60
0.45
0.95
1.90
0.60
0.45
0.95
0.95
0.45
0.45
0.95
0.95
0.45
0.45
0.95
0.95

0.6
2.80
2.30
2.30
2.10
0.95
0.60
0.95
0.95
0.95
0.95

LRlA OVL.D
size

2.6 T9 1
2.6 T9 1

16.0 T24 1
5.7 T131
5.7 T13 1

494.0 T53 1
25.0 T28 1
25.0 T28 1

494.0 T53I
5.7 T14 1
2.6 T9 I
3.5 711 1
5.7 116 I
5.7 T16 1

3.5 T12 I
3. 2 T9 1
5.7 T16 1
7.6 T24 I
3.5 T12 I
3. 2 T9 1
5.7 T15 1
5.7 T15 1
2.6 T9 1
3. 1 79 1
5.7 T15 1
5.7 715I
3. 1 T9 1
3.2 79I
5.7 714 1
5.7 TIb
3.5 711 1

16.0 729I
12.0 T26 1
12.0 T24I
5.0 T19I
5.7 716I
3.5 Ti?2
5.7 T15I
5.7 T16I
5.7 T161
5.7 T16 I

BKR BAR SET
INST POSIT

-. 3]-9070
10631O00
173-B020
CF3-A003
173-A003
V3-AOIO
1F3-A003
13 -AGO03

173-AIOO
1V3-AO1O
73 -AO 10

CF3-A100
173-AGO03
173-A003
173 -AOO 3

173- A003
173-A003
IF3-S020
PF3-A003
13- AO0 3
F3-A003
1V3-AOOS
173-AGO03
W3-A003
173-A003
173-A003
173-A003
173-A003
1F3-A003
iF3-A003
173-A003

ZP3-A003
173-AOO 3
973-A003
1F3-A003
M7-AO1O
173-AO1O

;F3-AOIO
173 -AOO 3
EF3-A003
'F3-A003
11'3-A003
173-A003
?F3-A003
173-A003

APPR NOR
KEY OPEN
NO.

XR
xa
xa

19 0
19 0
14 0
19 0
19 0
22 0

0
0

22 0
0
0
0

1 0
1 0

0
37J 0

0
1 0
1 0

37J 0
0

37J 0
37J 0

0
0

37J '0
37J 0

0
0

1 0
0
0
0

1 0
0
0

1 0
0
0

1 0
1 0
1 0

NOR
OPEII

53.00
110.00

9.63
0.*00
0.00
0.00
0.00
0.00
0.00
0.*00
0.00
0.00
0.00
0.00
0.00
0.03
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0-CO
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

SI SII
A A

XR 53.00
XR 110.00
AR 9.63
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
:CL 0.00
0 0.00
0 0.00
XCL 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00

a 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.90
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00

Xl
0
0
0
0~
0
SCL
0
0
ECL
0
0
0
0
0
0

ECL
RCL
0
0

Be',
uc.
ELL
ICL
BcL
ECCL
ECL
ECL
ECL
ECL
ci
0
0
0
0

ECL
ECL
0

ECL
ECL
0
0
0

SII
A & B

53.00
110.00

9.63
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

REMARKS

ANALYZEDJ LOAD

DATE 17-Sep-90



.Ai'I'?.NUIX H( LOADING VITH HIGH1 IMPEDANCE FAULT APPENDIX D DATE 17-Sep-90

WON-EE8-IIS-TI00$-U008 Rev 10
RMOV BOARD 182-8l

tdIWOE NO BOARD COMPT EQUIPID-NO
NO

I-FCV-70-34-8B
1-FCV-70-7 5-B
1-FCV-7 0-9-B
1 -FCV-70-64-8
1- ICY- 70-153-9
1-FCV-70-7 4-B
1-FCV-70-034-B
0-FCV-70-22-8
I-FCV-70-27-8
0-FCV-67-144-B
I -NTR -31-447-8

TOTALS

LOAD FLI LRlA OVLD
SIZE

0.67
0.33
0.33
0.67
0.33
0.67
0.13
0.33
0.33
0.13

75.00

1.90
0.95
0.95
1.90
0.95
1.90
0.45
0.95
0.95
0.45

91.50
356.21

7.6
5.7
5.7

16.0
5.7
7.6
2.6
5.7
5.7
3.2

542.5
1855

BKR BKR SET APPR NOR
INS? POSIT KEY OPEN

NO.
MF-AOOS

9F3-A003
EF3-A003
EY3-AO1O
973-A003
MF-A005
EF 3-AOO 3
1P3--A003
EV3-A003

WV-A003
FXD6 38125

14
12
12
36
12
14
7

12
12

1200

1 0
1 0
1 0
1 0
1 0
1 0

0
1 0
1 0

0
XR

NOR
OPER

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

91.50
264.13

SI SI SI SI
A A L &9 A &

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

91.50
264.13

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

91 .50
264.13

lie
238
238
238
Ile
238
238
238
238
238

;238' 238

RIIOV
RKuV
RMOV
RMOV
RIIOV
RMOV
RIOV
RKOV
RMOV
RMOV
RMOV
RMOV

182-B
192--B
1112-11
1U28B
182-8
1012-B
182-Bl
1IH2-fl
182-B
182-B
182-B
1112-B

REMARKS



APPINDI R LOADING WITH A HIGH INW3DAMCZ FAULT Date 11-Apr-92 [~ ert "i"I

VIU-U3-Kil-?IO06-0008 Rev Is
RKOV BOARD 2A1-A

NODR-)o BOARD

239 BUOY 3D 2A1-A
239 BUOV RD 2A1-A
239 BUOY BD 2A1-A
239 BUOV 3D 2A1-A
239 BUOV BD 2A1-A
239 BUOY 3D 2A1-A
239 RNOV BD 2A1-A
239 BUOY 3D 2A1-A
239 BUOY 3D 2A1-A
239 RUOV BD 2A1-A
239 BUOY 3D 2A1-A
239 BUOY 3D 2A1-A
239 BUOY BD 2k1-A

COHPT mOIIPIDJIO
go

2A 2-111-62-239-A
23 2-NT-62-230-A
23 2-111-62-230-A
83 2-LCY-62-132-A

16F1 O-CNOB-252-1
17A 2-3M3-62-228/4
173 2-VcV-26-240-A
17C 2-VCV-26-242-A
173 2-PO-213-AIII-5
163 2- M -26-243-A

1.71 O-CNOB-253-1
1872 2-PO-213-AW16-1

"OTALU

LOAD FLI LUA OYLD,
siUz

9.00
7.50

15S.00
1.*90
73* 7

22.50
0.67
0.67
0.00
0.67
33*54
0.00

10.*83
13.00
16 .00
3.*50

17.00
27.07
2.8 0
2.80
0.*00
2.80S
7.*00
0.00

104.6

3so MR m3
lNSl POSIT

073-11020
T43 37-LOSO

105.2 T4O W7-L,45
26.0 T29 373-ACIO

D3B43300
ID3043340

16.0 T24 37-ASlO
16.0 T24 V734011

30635100
16.0 T24 373-ADlO

306 3B020
3D633U10

179.*2

210 2
210 2

56 4

36 2
36 2

36 2

APPR NOR
KRY OPM
NO.

NOR
OP.

10.63
0.*00
0.00
0.*00
0.*00

27.07
0.00
0.*00
0.00
0.00

147.90

81 81II S
A A A&SGOI

10.63
0.*00
0.00
0.00
0.*00

27.07
0.00
0.*00
* .0O
o .00
5.00

110.00
147.90

XI
0

ZR

0
i3

0
s3

10.63
0.*00
0.*00
0.*00
0.*00

27.07
0.06
0.00
0.*00
0.60
1.06

116.68
147.90

muKRK

411

ANALIZBD LOAD
IRIS



APPENDIX R LOADING WXIT A RION IHWEDAM3 IFAIILY ae11Ar
ICheck-LmfL. oOAe&.

VDN-33-NI-11000-0006 ROY 16
RMDV BOARD 2)-A

NOD3I-M SOam

240 RMOV 30 2)-A
240 RMDV SO 2)-A
240 MDOV WD 2)-A
240 RMDV BD WA-A
240 RHOV NO WA-A
240 ENDY BD 2)-A
240 RHOV SO 2)2-A
240 RHOY SO 2A2-A
240 RHOY SO 2)2-A
240 RMDV SO 2A-A
240 RHOY SO 2)-A
240 RMDV SO 2A-A
240 MDOV SO 2&2-A
240 RMDV 3D 2)-A
240 3.H0V SO 2)2-A
240 MDOV SO 2A-A
240 INOV SO 2)-A
240 RHOV BO 2)-A
240 RHOY 30 2)-A
240 INOV SD 2A2-A
240 RIIOY 3D 2A2-A
240 RMDV SD 2)-A
240 RNOV 3D 2)-A
240 RMDV SD 2)-A

cOPBURPIDJNO
no

OCIO-236-2AC-8
0D1F234-A1L/CVcS
0-DIF-227-1

53 2-FC-67-125-A
71 2-FCV-67-22-A
IIA 2-VCV-67-S1-A
103 2-VCV-67-127-A
111 2-PCV-67-146-A
1iF 0-PCV-70-201-A
12D 2-IFCV-70-92-A
13A 2-FCV-67-223-A
133 0-CVC-67-360
13D 2-VCV-70-168-A
133 2-1CV-26-245-A
14A 2-MC-70-2-A
143 2-FCV-70-4-A
14D 2-VCV-70-15-A
143 2-FCV-70-195-A
15A 2-VCV-67-143-A
153 2-VCV-70-18-A
15D 2-VCV-70-16-A
163 2-FCV-70-156-A
171 2-NTI-31-465-A

TOTALS

LOAD nil LRA OVLD
f"it

21.60
75.00
30.00
0.*33
0.33
0.67
0.33
0.*67
0.13
0.33
0.*67
1.*00
0.33
0.61
0.33
0.33
0.33
0.33
0.13
0.33
0.33
0.33

50.*00

53.00
90.22
36.09
0.95
0.95
1.90
0.95
1.90
0.45
0.95
1.*90
2.80
0.95
2.10I
0.,s
0.95
0.95
0.95
0.45
0.95
0.95
0.95

57.00
259.91

5.7
5.7
7.6
5.7
7.6
2.6
5.7
12.*0
16.0

5.7
16.*0

5.7
5.7
5.7
5.7
3.2
5.7
5.7
5.7

350.1
434.11

SKR SKR 33?
INI? POSIT

W1-3070
110633125
z3063360

313-AO03
313-AO03
173-A00S

113-ADO0
31-AOIO
373 -A003

313-A003
E73-AOOS
313-Iole
173-A803
313-Ao1o
2r3-AO03
W343003
373-A003
313-A003
31,34003
313-A003
3V3-ADO3
313-A003
110633030

1200

12
12
14
12
36
7
12
29
36
12
36
12
12
12
12
7
12
12
12

770

APP'
KEY
NO.

NOR
Gin

xv
ZR

1 0
1 0
1 0

40 0
1 0

0
0

1 0
0
0
0
0
0
0

10
1 0
10

0
0

NO I3
085R A

53.00
137.50

36.09
0.*00
0.*00
0.*00
0.*00
0.*00
0.*00
0.*00
0.00
0.*00
0.*00
0.*00
0.*00
0.00
0.*00
0.*00
0.00
0.00
0.*00
0.*00

57.00
2833.59

SI II El
A AllAh

53.*00
137.50
36.09

0.*00
0.*00
0.*00
0.*00
0.*00
0.00
0.*00
0.*00
0.*00
0.*00
0.*00
0.*00
0.*00
0.*00
0.*00
0.*00
0.*00
0.00
0.*00

57.00
213.59

53.*00
137.50

36.09
0.*00
0.*00
0.*00
0.00
0.00
0.*00
0.00
0.00
0.*00
0.00
0. 00
0.00
0.* 0
0.*00
0.*00
0.*00
0.00
0.*00
0.*00

57.00
283.59

RMIARKS REV

IRlS
ANALYZED1 LOAW

fill

Date II-Apr-92



M'lNL.11 kC I"AL'INU WITH HIGH IMIPEDANICE FAULT APPENDIX D

j
WUNil4EB-l',-TIUOS-O0Ou Rev 10
RHOV BOARD 2111-11

I1DE)I2 N BOARD COMPT EQUIPIDt4O
NO

2B
2B
3A

$A
16L
1 7A
179
173

1771

2- HTM-62-232-8
2 -MTM-62-232-6
2-HTM-62-245-B
2-FCV-7 0-207-fl
0-CHOR-252-2
0-FCV-26-8-D
2-LCV-6 2-133-B
2 -P0-213-al /1-5
2-HTM-62-228/ 3
2--FCV-26-241-9
2-PO-213-111/6-1
0-CHOR-253-2

TOTAL$

DATE 17-Sep-90

LOAD FLI LRA OVI.D
SIX'

7.50
15.00
9.00
0.13
7.57
0.13
1.90
0.00

22.50
0.67
0.00
3.54

13.00
16.00
10.63
0.45

17.00
0.45
3.50
0.00

27.07
2.60
0.00
7.00

100.1

T43 EF3-LO50
105.2 T48 EF3-LO5O

373-B020
2.6 T9 R73-A003

306381030
2.6 T9 373-A003

26.0 T29 373-ACIO
3D639100
M113-040

16.0 T24 373-A~lO
106331100
373-9020

152.4

BKM BKM SET APPU NOR
INST POSIT KEY OPER.

NO.
210
210

36

2 0
2 XR

KM
LO, 31 0

0
LU 0

40
KR
KM

2 0
KM
0

NOR
OVER

0.00
10.00
10.63
0.00
0.00
0.00
0.00

110.00
27.07
0.00
0.00
0.00

165.9

SI SI SI si
A A IAIa A &

0.00
19.00
10.93
0.00
0.00
0.00
0.00

110.00
27.07
0.00
0.00
0.00

165.9

0.00
16.00
10.33
0.00
0.*00
0.00
0.00

110.00
27.07
0.00
0.00
0.00

166.9

RMMV
kMDv
RMOV
RHOV
MMDV
RMOV
RMOV
RMMV
RMMV
RMMV
RMOV
RMOV
RMMV

281-B
291-9
281-B
281-B
291-9
2111-11
281-B
291-B
2 81-9
291-fl
2111-11
2B1-B
291-B

REMARKS

ANALYZID LOAD



APPIUDIX R LOADING WITH A HIGH INPSDANCI FAULT Date 11-Apr-92

mE-333-HB-TI008-000S Rev 18
alIOV BOARD 282-0

[~rsr~~L.&,

Prpre.MW iA
P- e-4' 4

NODR-PO BOARD

RHOV ID 282-1
BUOV BD 232-3
ally OD 282-1
BUOY BD 232-3
BHOV 3O 232-B
RMoV 30 232-3
BUOV 3M 232-rn
BUOY 3D 232-3
BUOY 30 232-3
RMOY RD 232-3
BUOY 3D 232-3
BUOV 3D 232-3
BUOV BD 232-B
BUOY 3o 232-3
BUOV BO 232-3
RNOV 30 232-5
BUOY 3D 232-8
RNOV 30 232-3
BUOY 9D 252-8
BUOY BO 232-3
RNOV 3D 232-3
RMOV RD 232-3
EllOY BD 232-3
BUOY BD 232-3
MDOV B0 232-3
BUOY RD 2B2-3
RNOV BD 232-3

COWUT 3OUIPIDJIO
No

OCNGE-236-2AC-S
0D1F234-31/CVCB
0-0XF-227-2

5A 0-FCY-26-15
51 0-FCV-26-16
59 2-FCV-67-123-3
5F 2-MC-67-124-8
I1A 2-VCV-67-24-3
83 2-FCV-67-$2-3
111 2-?CT-67-12S-3
11F 0-rCV-26-13-3
123 0- MY-67-152-2
12r 2-FCV-26-244-B
13A 2-CVc-67-147-3
135 2-rCV-70-14-1
143 2-MC-70-3-3
140 2-MC-70-211-11
145 2-MC-70-39-3
15k 2-FCV-70-75-1
153 2-FCV-70-196-3
150 2-FCV-70-78-3
151 2-FCV-70-153-3
16A 2-rCV-70-76-3
17A 0-FCV-70-194-2
173 2-FCV-70-29-B
1SD 2-NTR-31-447-3

TOTAL$

LOAD nil LEA OVLD
SizeI

26.60
75.*00
30.00
0.07
0.010
0.33
0.33
0.33
0.*67
0.33
0.33
0.*67
0.67
0.70
0.*3)
0.33
0.*33
0.67
0.33
0.33
0.67
0.33
0.*67
0.33
0.33

75.00

53.00
90.22
36.*10

0.*60
0.*60
0.95
0.95
0.95
1.*90
0.95
0.75
1.*90
2.* 0
2.*30
0.95
0.95
0.95
1.90
0.75
0.95
1.*90
0.95
1.90
0.95
0.95

90.00
297.07

2.6
2.6
5.7
5.7
5.7
7.6
5.7
5.7
7.6

16.*0
12.0
5.7
5.7
5.7

16.0
5.7
5.7

16.*0
5.7

16.*0
5.7
5.7

526.2
696.66

BU 3KB 33?
INS? POSIT

313-5070
FMD33125 1200 5
30635060
313-ADO) 7 LO0
W343- 0O 7 LO0
V343-AO 12 3
313-ADO) 12 3
313-ADO) 12 3
R13-koos 41 NI
313-ADO) 12 3
313-ADO) 12 3
313-ADDs 14 1.0
V348-A 0 36 2
313-k005 29 4
313-ADO) 12 3
313-ADO) 12 3
1173-A0O3 12 3
V343-0D 41 HI

373-ADO) 12 3
313-ADO) 12 3
313-ADos 41 NI
313-ADO) 12 3
373-ADSS 41 NI
313-ADO) 12 3
313-ADO) 12 3
rXD633175 1210 3

AP1R
KIT
00.

1101
0133

Now 11
O15 a

53.00
90.*22
36.10
0.00
0.00
0.00
0.*00
o .00
0.00
0.00
0.00
0.*00
0.00
0.*00
0.*00
0.*00
0.00
0.*00
0.*00
0.00
0.*00
0.00
0.00
0.*00
0.00

192.50
371.92

81 31 si
A A 6 aA &

53.*00
90.*22
36.10

0.*00
0.*00
0.*00
0.*00
0.00O
0.00
0.*00
0.*00
0.*00
0.*00
0.00
0.*00
0.00
0.*00
0.*00
0.*00
.06*0

0.*00
0.*00
0.*00
0.*00
0.00

192.50
371.82

53.00
90.22
36.*10

0.*00
0.*00
0.*00
O .00
0.*00
0.*00
0.00
0.00
0.*00
0.*00
0.*00
0.00
0.00
0.00
0.*00
0.*00
0.00
0.00
0.*00
0.00
0.00
0.00

192.50
371.82

RNMARK E

le1s

ANALUUD LOAD



APPINDIX R LOADING WITH A HIGH IIUEDANCZ FAUJLT Dt 1Ar9 ~~ /

V311-E33-11B-T1001-0008 Rev 16
REAC`TOR VENT BOARD 11-A

NODSEp0 BOARD

243 II V=TED? B 1-A
243 31 VENT RD 11A-A
243 RX VENT 30 IA-A
243 RX VENT SO 11-A
243 RI VENT 3O 11-1
243 RI VENT 3D 11-A
243 RI VENT 310 11-A
243 RX VENT 3D 11-A
243 RI VENT 3D 11-1
243 RI VENT 3D 11-A
243 RX VENT RD 11-A
243 RX VENT RD 11-A
243 LX VENT 3D 11-1
243 RX VENT 3D 11-A
243 RI VENT 3D 11-A
243 RX VENT 3D lA-A
243 RX VENT 3D 11-A
243 RI VENT RD 11-1
243 RI VENT BD 11-A
243 RX VENHT 3D 11-1
243 RX VENT 3D 11-1
243 RI VENT BD 11-A
243 RI WIT? 3D 11-1
243 RI VENT BD 11-1
243 RI VE11T 3D 11-1
243 RI VENT RD 11-1
243 RI VENT 3D 11-A
243 RI VENT BD 11-1
243 RI VENT 3D 11-A
243 RI VENT 3D 11-A
243 RI WIT ED 11-1
243 RI VENT 3D 11-1
243 RI VENT ED 11-A
243 RI VENT BD 11-A

CM"T 3OUIPID-NO
No

21 1-NT-77-125A
2D 1-MT-83-1-A
3A 1-NT-94-ID)
33 1-HY-94-13
3C i-NT-94-17
4D 1-M~-61-51
43 1-M3-61-92
51 0-111-31-406
61 0-HTR-31-25
6C 0-111-77-91
671 0-DIP-234-AIIPI
73 1-HTR-66-IA&
7D 1-NTR-68-04
7F2 I-PO-232-9 - 11
63 1-M1-661-5OAA
SD) 1-11-63-86
672 1-PO-232-1,2,3
93 1-H1-30-95
M7 1-P0-232-5thutS

103 1-KnT-30-99
10? 1NST-78-STI,2,3
113 O-NnT-31-497
11D 1-HT3-77-4
117 1-HTR-30-740
12F 1-HTR-30-11H
13A 1-Chu-78-IH
13D 1-AMU-61-IT028
143 1-NTR-61-280A
14D 1-AIPJ-61-3T027
151 1-MT-30-35H1
15D I-MTR-30-1
161 1-HTR-30-33H
16D 1-NTR-30-13

TOTAL$

LOA FLi LE OVLD
SIZE

3.*00
75.00

3.42
3.42
3.42

22.79
30.00
0.25
3.00

25.00
20.00
2.*75

10.00
0.*00
2.75

10.00
0.*00
5.*00
0.*00
5.00
0.00
7.*50
7.50

10.00
5.00
6.00

69.00
2.00

78.00
50.00
50.00
50.00
50.00

4.60
90.22
7.25
7.*25
7.*25
27.8 0
36.09
1.*00
4.60

30.00
24.07

3.46
13.60
0.*00
3.*46

13.60
0.*00
9.*10
0.*00
9.*10
0.*00
9.60
9.50

12.03
6.02

13.60
119.50

2.90
104.50

60.20
62.00
60.20
62.00
314.5

33.9 135 373-1010
7M-11125
g373-3020
V73-31020
373-3020

222.5 "51 W373-LOS
154 373-31050

10.0 T11 M7-A005
.32.0 134 373-1010

197.4 T53 M7-11050
a373-3040

T31 173-1018
61.0 145 373-1025

373-3100
T31 173-A010

61.0 145 37-1025
373-3100

39.5 140 37-1025
M73-3100

39.5 140 373-1025
373-3020

60.0 T41 37-1025
66.7 140 373-1025

37P3-3020
373-31020
373-3040

320.0 rJ3-3175
25.0 T30 373-1010

260.0 M3-31150
37P3-31070

350.0 T56 E73-A100
37P3-3070

312.0 T56 37r3-1100
2150.4

KR KR. SECT APPI lON
INST PoSIT 99y OP12

NO.

56 4 nI
750 LO 0

0
0
0

470 111 n
Xl

22 3 En
56 4 Xl

400 2 nl
Xl

27 LO, 0
170 4 0

En
27 Lo 0

170 4 0
0

75 LO En
0

75 LO 0
0

125 3 0
125 3 nI

0
nl
0

750 Lo XR
5m 4 0

750 'LO xl
0

750 3 0
0

630 2 0
0

NO. 81 31 S11 SI
Opul A A A133aA1A

4.60
0.00
0.00
0.00
0.00
27.8 0
36.09

1.*00
4.60

30.*00
24.07
0.*00
0.00

110.00
0.*00
0.*00
0.*00
9.*10
0.*00
0.*00
0.*00
0.00
9.*50
0.00
6.02
0.00

119.50
0.00

104.50
0.00
0.00
0.00
0.00

686.78

0.00
96.22
I."0
6.00
0.*00

27.860
36.*09

0.*06
0.*00

30.*00
24.07

0.00
0.*00

110 .00
0.*00
0.*00
0.*00
9.10
0.*00
0.*00
0.*00
0.*00
9.50
0.00
6.02
0.00

119.50
0.00

104.50S
0.00O
0.00
0.00
0.00

566.8

0.*00
90.22

04.00
*0.10
0.00

27.80
36.*09
0.00
0.*00

.30.00
24.07

0.*00
0.*00

110.00
0.*00
0.*00
0.00
0.*00
0.00
0.*00
0.00
0.00
9.*50
0.00
6.02
0.00

119.50
0.00

104.*50
0.*00
0.00
0.00
0.00

557.7

RENAIMS

IRIS

ANALIZID LOADIRI8

IRIS

IRIS

Preporor&Tq. D.I-!t/-4

Che:L Data

Rev

Date 11-Apr-92



APPENDIX R LOADING VITH A HIGH IIPSDAMSC FlAULT Date 11-Apr-92

Vu3-3E3-Hs-?IOOS-0008 Rev 16
REACTOR VEY21 aDOARD 10-11

MODS-.NO BOARD

RX VENT ED
RI VENT BD
RX VENT ED
RI VEST 3D
21 VISIT SO
RI VENT 3D
RX I '3T 3D
RI VEST BD
RI VENT 30
RI VEST ED
RI VENT DO
RI VENIT BD
RI VEST 3D
RI VENT BD
RI VENT ED
RI VEST 30
RI VENT 3D
RI VEST BD
RI VENIT 3D
RI VENT 3D
RI VENT? 3D
RI VENTS 3D
RI VENT 3D
RI VENT BD
RI VENT 3D
RI VENT BD
RI VENT SD
RI VENT BD
RI VENT 3D
RI VENT BD
RI VENT BD
RI VENT BD
RI VENT BD

13-3
13-3
13-3
13-3
13-3

13-3
13-3
13-3
13-3
13-3
13-3
13-B
13-3
13-3

C03PT EQUIP ID...NO
No

2A 1-MT-77-1258
2D 1-MT-83-2-31
3A 1-1111-94-LA
331 1-MM1-94-1U
3C 1-MM1-94-IC
53 I-MM1-30-11
6A 0-151-31-26
6C 1-211-61-61
6D 1-M1-61-93
63 1-MM1-30-l19
6F1 1-HU1-40-2
731 1-M1-68-3IAA
7D 1-1513-68-35
83 1-HT13-68-73AA
SD 1-211-61-37
611 0-D11-234-B/IPS
93 1-15T3-30-97
103 1-NTR-30-100
101 1-CRN-78-15
lID 1-15T3-77-6
UPv 1-HTR-30-75H
127 1-MTR-30-12H
133 1-151-61-2603;
13D 1-AHU-61-2T030
131 1-cR-61-113C
143 I-MJ-7S-1RCC
140 I-ANU-61-STC,29
14F 1-CRY-78-1E0
I5A 1-HTR3-30-37H
15O 1-MTR-30-4
16A 1-HTR-30-1009
16D 1-MTR-30-49

TOTALS

LOAD FIl LRA OVLD
SIZE

3.00
75.00

3.*42
3.42
3.42
0.25
3.00

25.*00
30.00
0.33
5.00
2.75

10.00
2.75

10.*00
20.00
5.00
5.00
5.*00

15.00
10.00

5.00
2.*00

89.00
10.00

0.33
76.00
10.00
50.00
50.00
50.00
50.00

4.30
90.22
7.25
7.25
7.25
1.00
4.60

27.80
36.09

1.00
7.*25
3.*46

13.*50
3.*46

13.60
24.07

9.*10
9.*10
7.25

13.20
12.60

6.02
2.90

119.50
13.30

1.00
104.50
14.50
60.20
62.00
60.15
62.00

814.42

DEU DEE S9T
INS? POSIT

33.9 T33 S13-A0IO
M113-125

313-51020
SF3-31020
173-31020

10.0 T13 3173-1003
32.0 T34 C313-101

162.5 "51 73-1.059
154 313-3050:

10.0 T16 313-1003
46.0 313-5020

131 313-1010
79.0 T4O 313-1025

T31 313-1010
61.0 145 313-1025

313-31030
39.5 TO0 313-1025
39.5 T40 313-1025
46.0 173-5020

111.4 T48 W3-13-50
3173-3020
313-31020

25.0 T30 313-1010
320.0 133-31175

313-3030
10.0 Tie 313-1003

260.0 r33-3150
100.3 313-31030

V13-31010
350.0 T56 U33-1100

W1-3070
312.0 T56 313-1100

2115.0

APPI
KEY
NO.

NOr

56 4 X11
750 LO 0

0
0
0

21 111 is
s3 4 %1

330 4 in
II

21 151 X
IX

27 IA 0
170 4 0

27 IA 0
170 4 a

)m
75 IA IAt
75 IA xv

0
260 3 14

0
)m

so 4 0
750 LO INt

0
21 HI 0

750 LO )Q0
0
0

750 3 0
0

630 2 0

301

PrecprerAIZK. Dotcq~ASA

ReV

S1 SI .91 SI
A A A a aA a

4.30
0.*00
0.*00
0.00
0.*00
1.00
4.60

27.80
36.09

1.*00
7.*25
0.00
0.00
0.*00
0.*00

24.*07
9.10
9.10
0.00

13 .20
0.00
6.*02
0.00

192.50
0.00
0.*00

104.50
0.00
0.00
0.L00
0.00
0.00

445.53

0.00
75.00

0.*00
0.*00
0.0e
0.00
0.06O

27.00
36.09

0.*00
7.25
0.00
0.00
0.00
0.00

24.07
9.*10
9.*10
0.*00

16.20
0.*00
6.02
0.*00

192.*50
0.00
0.00

104.50
0.00
0.00
0.*00
0.*00
0.00

509.63

0.*00
75.00

* .00

0.*00
0.00
0.* S
0.*00

27.80
36.09

0.*00
7.*25
0.*00
0.*00
0.00
0.*00

24.07
9.10
9.10
0.00

11.*20
0.*00
6.*02
0.*00

192.50
0.00
0.*00

104.50
0.06
0.*00
0.00
0.00
0.00

509.63

REMAEFs

IRIS

IRlIS

IRIS

ANALYZED LOAD

IRIS



rIOUAL LOAD CURRENT SUMMARY FOR UNIT 1 O5PIRATION

P.!e/#7

v31-no-ms-TIOI-0008 Rev 11

A A VIII 3D
& A VENT BD
& A VENT 3D
& A VENT 3D
& A VENT RD
& A VENT BD
& A VEE? RD
& A VENT BD

DSL AUX BD
DSL AUX 3D
DEL AUX1 BD
DSL AUX 3D
DOL AUX1 BD
DEL AUX 3D
DEL AUX BD
DEL AUX BD
DEL AUX BD
DSL AUX BD

111-A
131-3
112-A
182-3
2A1-A
231-3
212-A
282-8

IA1-A
181-3
112-A
132-3
2A1 -A
231-3
2A-A
232-3
Cl-S
C2 -8

NORMAL
OPERAION

458 .1
446.4
439.0
491.9
321.0
223.4
203.3
295.1

147.3
135.8
156.9

97.5
129.5
135.2

97.6
121.3
117.0
172.1

142.7
143.6
173.7
206.3

37.$
55.9

236.3
269.3

RNOV 3D 1AI-A
RNOV RD 131-3
RMOV BD lA2-A
RMOV 3D 132-3
RHOV 3D 2k1-A
RMOV 3D 231-3
RMOV BD 212-A
RNOV 3D 212-3

RI VEST 11-A
RX VENT 13-3

SI A

522.6
504.0
439.0
491.9
463.7
372.5
233.3
295.1

133.7
122.*2
135.3
52.,

123.0
121.7

03.2
107.0
121.0
119.6

106.2
133.6
173.7
201.3

37.9
55.9

236.3
269.3

hEaRE

531.6
513.0
439.0
491.9
466.7
372.5
263.3
295.1

133.7
122.2
135.3

62.9
123.0
121.7

83.2
107.0
121.0
119.6

94.2
120.6
173.7
208.3

37.9
55.9

236.3
269.3

660.0
660.0
660.0
660.0
660.0
660.0
660.0
660.0

450.0
450.0
450.0
450.0
450.0
450.0
450.0
450.0
247.5
247.5

660.0
660.0
660.0
660.0
660.0
660.0
660.0
660.0

WITS NIGH 11W39A3C3 VAULI

NORMAL
O1PERATION

517. 41
466.96
549.01
601.69
341.30
243.96
330.53
405.09

257.27
191.64
170.77
207.47
239.46
191.14
112.51
137.*90
140.00
238.07

252.71
253.61
254.23
264.13
147.90
165.90
263.59
371.82

81 k 81 9 PAUL? PoWem

511.67
524.64
549.01
601.89
439.45
393.11
330.53
405.09

243.72
176.09
149.15
192.95
233.03
177.59
93.14

119.65
144.00
135.61

216.21
243.61
2s4.23
264.13
147.90
165.90
283.59
371.82

590.37
533.64
549.01
601.41
489. 45
393.11
330.53
405.49

243.72
176.09
149.25,
192.95
233.03
177. !9
98.14

119. i5
144.10
165.11

204.11
230.61
254.63
264.23
147. 0
165.10
263. #S
371. k

137.50
22.00

110.00
110.00
99.00
22.00

137.50
110. 00

110.00
110.00

44.00
110.00
110.00
110.00

33.00
22.00
77.00
66.00

110.00
110.00
137.50
110.00
110.00
110.00
137.50
192.50

76.21
1.40
0.00
0.00

78.20
1.40

90.22
0.00

0.00
54.14
30.10
0.00
0.00

54.10
16.05
5.42

54.00
0.00

0.00
0.06

57.00
54.14
0.00
0.06

90.22
90.00

376.8 456.6 447.7 660.0 466.76 566.60 557.10 110.00 0.00
372.5 436.6 436.6 660.0 . 445.53 509.63 509 63 192.50 119.50

ALTERVATE FEDERS WILL BE TRIPPED VUtl NOT IN USE.
WHNW ALTUNJATE FEEDERS ARE USED, AN LCO SH1OULD EXIST
DUE TO APPENDIX R, BOARD LOADING a CABLE FEDER
ASPAIC? LIMITATIONS.

eckrre:porerA&Y- Dott#g,4.a
klf Date=

Rev As



APPENDIX R LYIG lAI-A LOADING VN-U-E-MB-TIOS-0008 ReV 18 APPEUDII D

EIIOTILE: BOARD

Spent Fuel Pit Pop C-I (SPAU) 410V ENDO B0 IA1-A
CRD1 Clr ran l.A-A Htz 1 480V INf1 RD 111-A
feac Lvi Coqpt CIr Fan lA-A 480V lEVI BO IAl-A
CR01 CIr Fan lA-A Iftr 2 410V ENDO 30 1A1-A
ALT FOR 2SOV 3MY CIIOS NO 1 410V UON1BD 1A1-A
RHOVSd LAI 410V SNO13RD A1-A
Reac Vent 3d lA-A 480V SUN30 3D AI-A
10C 5d Ra AMIUA-A 460V IN1DW B U-A

ALT FOR CUmmI ULI 410V S01SO A1-A
ALT FOR 125V VITAL MTY CNOR 2 401O S10 BD 111-A
ALT 306 I20VAC VITAL INV 1-11 400V SUN130 111-A
ALT FOR 120VAC VITAL IKV 2-11 480V 1101 30 111-A
ALT FIX INS? PUR DIST PANEL 1S 480V 1101391 111-A
CIA D16g vent 3d 111-A 4001 130 SO 111-A
Cutut Air Rtn Fan IA-A 480 101 KDN SOA1-A
Alt Idr C&A Bldg Vent 3d 112-A 480V 130130 1A1-A

Del Aux ad 111-A
Aux Bldg Oem Iply fail 1A
COIPOMNWT COOL SYS PUN? 11-A
460V IHUTOOW BOARD 111-A

410V 13UN SO 11-A
480V ENDO SO 111-A
430V 1301 SO 111-A
410V ENDO B0 111-A

COMP 3OUIPID.1O LOAD
NO.

7A 0-M1-71-35-1
73 1-ITI-30-83/1-A
XC I-NM-30-74-A
7D 1NI- 0-W13/2-A
UA 0-011-239-1
03 l-i=c-213-AI-A
to 1-Mc-232-A-A
9C 0-NY-31-302-A
10A
IOAAO-CNOR-236-3
IOAII-IKV-235-22
10Ac2-IUV-235-23
LOADI-DW-237-1

IOC 1-MY-30-38-A
100 l-NOC-214-A2-A

I-Ncc-215-A1-A
2C I-MT-30-103
33 l-NTR-70-46-A

TOTAL

100.*0
75.0
60.*0
75.0
12.6

400.0
500.0

50.0
200.0
25.*6
0.0
0.0
0.0

500.0
100.0
500.0

250.0
100.0
350.0

DATE 11-Api-92

rIl l18- LOla I
101 ?inE (Pal

"et.
115.0 200 0.50 160.9
97.0 150 0.95 142.6
73.8 100 0.95 95.0
97.0 150 0.95 142.5
150.0 300 0.70 210.0
400.0 400 1.25 580.0
600.0 600 1.10 660.0
54. 150S 0.55 02.5

400 0.05 340-0
53.0 W/
42.0 I/A
42.0 3/A

104.2 N/A
600.0 600
115.0 200
600.0 600

3110.4
300.0 300
120.0 200
309.0 600

3919.5

1.10 660.0
0.75 1SO.*
1.10 660.0

1.25 375.0
0.90 100.0
0.95 570.0

A"P NOR NOR
3 OPEn OF=l

1 176.0
37J 1 97.0
37J 1 73.1
37J 1 97.0

0. 0.0
30 1 142.7
31 1 376.1

I 54.5
0 0.6
0 0.0
0 0.0
0 0.0
0 0.0

30 1 453.1
10 0 0.0

0 0.0
1477.9

33 1 147.3
1 120.0

1 1 369.0
33 2134.2

page M

I 97.0 0
I 7).6 0
I 97.0 0

0 0.0 0
I 100.2 1

4 56.1 1
0 0.O 'o
0 *.0 0
0 1.a1 0
0 1... a
0 0.0 0
I 522.6 1
0 0.0 x
0 0.0 0

1507.9
x 133.7 3
o 0.0 C
1 309.0 3

2110 .6

11
a

176.0 ANALYZED) LOAD IRIS
0.0
0.0
0.1
0.0
94.2 IRIS

447.7 IRIS
56.5 111$
0.0 IRIS
0.0 1210
0.0 IRIS
0.0 fall
0.0 IR13

531.6 3121
115.0
0.0

1421.1 IRIS
133.7 IRlS

0.0 IRIS
309.0

1943.7 IRIS

SChe-k &H DocAIft~



APPENDIX R LYSG 112-A LOADING VIN-1:3-HS-TIOS-0800 Rev Is APPENDIX DDAEi-p- 2 ps 4

EUO..TiTL

CRD Mach Cl: fan ic-A Uti 1
Aux Bldg Gen 3xhaust Fan 1A
Reac LWT Coapt Clt Fan ic-A
CID Rech Clr ran ic-A Ntr 2
RIIOV BD 1A2-A
NOR FER CIWINEL I
NOR FOR 125V VITAL 3MY CIIORI
NOR FDR 120VAC VI1TAL INV 1-1
NOR FOR 120VAC VITAL INV 2-I
INS? PVR DIST PANEL IA
Alt Fdr CIA Bldg Vent 3d lid-A
C&A Bldg Vent 3d W1-A
480V Shutdown 3d In AMU A-A
AMt Fdr Reactor Vent 9d IA-A

OIL AUXi SO 112-A
CON? RH A/C A-A CPRSR
COIWOUEN? COOL IYS PUMP' C-8
COIT &lSUy AIR CPRIR A
station Fire Pop iA-A
480V SHPJOOU BOARD 112-A

BOARD

4SOV SHOU BD IA2-A
480V 1301 ID0 1&2-1
480V 1301 3D 1&2-A
480V SUNM 3D 1A2-A
41OV MO0 SO 1A-A
480? 33DM RD 112-A
480V SUN 0 3D 12-A
430? 3301I BD 112-A
480V $011D 5 3D12-k
480V U B SD1 11 2-A
480V SUN SD 112-A
480V SUN SD 112-A
480V SKU SO 112-A
480V SUN RD 1A2-A

480V SUN BD 112-A
4110V SUNSD soiA2-A
480V SUN 3D 112-k
4110V INDN SO 112-A
480V SUDN SD 1A2-k
480V 5 SHDN 10 A2-A

coo. RO(IIPID..PO
NO.

7A I-NT-30-8S/1-A
73 i-NT-30-i59
70 1-NT-30-77-A
$A i-NTR-30-UU/2-A
$5 1-=c-213-A2-A
9A
911 0-cNOam-236-1-0
9AB 1-INV-235-i-D
MAC 2-1#V-235-10
910 i-DW-237-A
93 1-=c-2i4-Ai-A
9C 1-NOC-2i4-A2-A
90 O-NT-31-45-A
101 i-NCC-232-A-A

I-NCC-215-A2-A
2C 0-NTU-31-SO/2-A
33 O-N!3-70-51-S
3D 0-MT-32-25
4D 1-K13-26-1-A

TOTAL

LOAD

75.0
125.0
60.*0
75.0

400.0
200.0
25.*6

0.0
0.0
0.0

500.0
500.*0
75.0*

500.0

250.0
250.0
350.0
125.0
200.0

ILl 55-
SO,

97.0 150
147.0 300

73.8 100
97.0 150

450.0 400
240.0 400

53.0 N/A
42.0 1/k
42.0 N/A

104.2 W/A
600 .0 600
600 .0 600

92.0 150S
600 .0 600

3267.9
300.0 300
275.0 600
359.0 600
162.0 300
230.0 600

4623.9

'LONG
TINE
set.
0 * 9
0.*70
0.955
0.95
1.25
0.35

I .10
1.*10
0.*90
1.*10

1.25
0.70
0.95
0.*76
1.25

I
(PJ)

142,5
210.0@
95.,

142.5
500.0
340.0

66049
660.0
135.0
660.6

375.0
420.0
570.3
225,.S
750.0

APP NOR NOR
R OPRI OPIR

97.*0
147.0

73.8
97.*0

173.7

53.0
42.0
42.*0

104.2
0.0

439.0
92.0

0.0
1360.*7
156.9
275.0
339.0
250.3
230.0

2662.*4

SII S1 SI 8
A A 3 a

0.0
0.0
0.0
0.0

173.7

53.*0
42.*0
42.0

104.*2
0.0

439.0
92.0

0.0
94S.9
135.3
275.0
309.0
250.*
230.0

2226.0

IRIS

IRIS
'111

fail

IRIS
'IM

17..
3.0

73.8g
97.*0

173.*7

53.0
42.0
j2.0

1V4.2
0.0

439.0
92.0

0.0
1213.7

135.3
275.0
389.*0
250.5
230.0

2493.1

P re por e. &r ' D or E te =& .'!

Rev 1z5&

pa" /*ClDATS 11-Apt-92
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APPODIX R LYSG 131-3 LOADING V3U-33-N3-TIOS-0009 Rev 1S APPENDIX D

ONO..TITLU

Bloc 3d La AMU C-8
CUD Hoch CIr ran 13-3 Htr 1
Reac Lvi Coupt Clx ran 13-3
11101 3d 131-3
Alt Fdc CIA Bldg Vt 3d 132-rn
Reac Vent 3d 131-31
ALT FOR CKAIIVRL I
ALT FOR 125V7 VITAL MY! CNOR
ALT FOR 120VAC VITAL KITf 1-1
ALT FDB 120VAC VITAL INV 2-I
ALT FOR INS? PRE 013? PAME I
CIA Bldg Vent 3d 131-3
CID Hoech Clx F~an 13-3 Ntx 2

Del Aux ad 131-3
Aux Bldg Gen Iply ran 13
CONOWOMUI COOL 3YS PUNP 13-3
RBCIPROCATINO C11AROIUO PUMP
COOT? & 83EV AIR CPR3R 8
480V7 SHUTDOWN BOARD 131-3

BOARD

480V SUND 3D 131-11
410V7 33DM 3D 131-3
4601 3SHOW BD 131-B
4100V 3101 ID 131-3
48017 1101 BD 131-$
410V 33DN 3D 131-3

1 460V 311DN 3D 131-3
46017 3NOB 3D 131-3
480V 8301 3D 131-3

A1 48017 311013o 131-3
4807 saDM AD 131-
480V 31101 so 1311-31

460V 311MW 3D 131-3
480V7 33M 30 131-3
4807 3BMW 3O 131-3
480V 83M 3D 131-31
48017310 NDO 131-3I
480V7 13DM BD 131-3

coMP mOUIPID...O LOAD
NO.

7A 0-M11-31-313-0
7C 1-31-30-92/1-3
70 1-111-30-75-3
33 1-NCC-213-31/3
9A l-NOC-214-32-3
93 1-NCC-232-3-3
10A
1OAAO-CHOR-236-1-D)
IOASI-INY-235-1-D
1QAC2-INY-235-2D
IOADI-DW-237-A
103 1-NOC-214-31-3
100 1-1113-30-92/2-3

l-11CC215-31-3
23 1-1113-30-102
3C 1-111-70-36-3
33 I-NTR-62-101
3D 0-NT13-32-26

TOTAL

DATE 11-APE-92

P1.1 soU-LONG I APP, ONB O
OBol TIms (PQ) a OPIE OPEN

50.0 62.5 100
75.0 97.0 150
60.0 73.8 100

400.0 490.0 400
500.0 600.0 900
500.0 600.0 600
200.0 400

25.6 53.0 NIX
0.0 42.0 N/A
0.0 42.0 U/A
0.0 104.2 NI/A

500.0 600.0 600
75.0 97.0 150

2651.4
250.0 300.0 300
100.0 120.0 200
350.0 339.0 600
290.0 221.0 400
125.0 162.0 300

4043.5

set.
0.90
0.95
0.95
1.25
0.* 0
1.10
0.95

1.10
0.95

1.25
0.*90
0.95
0.90
0.76

90.0
142.5
95.0

500.0
640.0
660,0
340.0

660.0
142.5

375.0
110.4
570.0
320.0
228.6

I
373 1
37J I
33 X

0
36 1

0
0
0
0
0

33 1
373 1

36 1
I

1l z
I
I

62.5
97.0
73.8

143.6
0.0

372.5
0.0
0.0
0.0
0.0
0.0

446.4
97.0

1292.6
135.6
120.0
389.0
352.0
162.0

2451.6

Page I.5'0

SIt 3
A A

I 1.5 I
I 17.0
I .1. 4
I 133.6

0 0.0 4
1 436.6
0 0.0 1
o 0.0.41
0 0.04
o 3.0
o 0.0
I 564.0
1 97.04

1404.5
1 122.2
0 0.0
1 309.0
0 0.0
I 250.6

2266.5

62.*S
0.0
0.0

120.6 11l6
0.0

436.6 ll
0.0
0.0
0.0
0.0
0.0

513.0 li
0.0

1132.7 IM1
122.2 II19

0.0
369.0

0.0 IUALU3D LOAD g
2S0.6 ANALYZBD LOAD 31

1194.7 11i1

ProareledrwDate' 1/-/

RevJ



APPENDIX R LYSO 13B2-31 LOADING VH-2333-KE-TIOS-0008 Rev 10 APPENDIX D

SHOJ.ITLI

Aux Bldg Gen Exhaust Fan 13
CRO Hech Clr Fan 10-3 Nt: 1
Reac Lvr Compt Cl: Fan 10-3
ALT 7DB 250V SPAR& BTRY CHOR
RHOY 3D 132-3
Cntut Air Its Fan 113-3
Spent Fuel Pit Pop 3-3
Alt Fdr C&A Bldg Vent 3d 131-3
480V Shutdown 3d Ru ANU C-B
NOR FOR CUAKNIL 11
NOR FDB 125V VYL IT!! CHOB 2
NOB FOB 120VAC VITAL INV 1-11
ONB FB 120VAC VITAL INV 2-I1
NOR INST PVU DIST PANEL 13
CAA Bldg Vent 3d 132-3
CUD Hoch Cdr Fan 10-3 Nt: 2
kltn Fdr Reactor Vent 3ld 13-B

DSL AUXi 3D 132-3
CON? RH A/C B-3 CPRSR
unit 1 Reac Bldg Crane
480V Shdn 3d Ru Chier B-3
Station fire Pop 13-3
4110V SHUflDOVN BOARD 132-3

BOARD

480V SHOW BD 132-B
480V SNOW BD 152-3
480V SHOW 30 132-B
480V SHOW BD 132-B
480V SHOW 30 132-B
430W SlOW 3O 132-3
4110V SHOW 3O 132-B
480V SNOW 30D 132-B
480V SHOW 3o 132-3

480V SUN0 31) 132-3
480V SNOW AD 152-31
480W SUN 3D 132-8
480V SNDN 31) 132-3
480V SMO 30 132-B
4100V SUNE 3D 132-3
480V SOW1 SID 132-3

4110V SHOW BD 132-B
480V SIDE 3D 132-B
480V SHOW 3D 132-3
480V SHOW RD 132-B
4110V SHOW 30 132-5,
4110V SHOW 3DJB12-3

NO.

7A l-MT-30-162
73 1-NT!-30-00/1-3
7D 1-NTR-30-78-3
MA 0-CUOR-2393-
63 1-dCC-213-32-3
9C 1-1112-30-39-2,
9A 0-MT-71-1-0
95 1-NdC-214-31-3
9D 0-M11-31-55-1
10A
10AAD-CUOR-236-2-9
10AB1-IRV-235-2-3
10AC2-IKV-235-23
IOADI-DW-237-3
103 1-NdC-214-312-31
10C I-II!R-30-80/2-3
100 l-IMdC-232-3-31

1-NMc-215-32i-3
23 0-NTU-31-96/2-3
33 I-CRM-271-Rl
3C 0-MT-31-49/2-3
40 1-MT-26-4-3

TOTAL

L.OAD

75.0
60.0
32.9

400.0
100.0
100.0
500.0
75.0

200.0
25.6

0.0
0.0
0.0

$00.0
75.0

500.*0

250.0
250.0

0.0
240.0
200.0

4

DATE I1-Apr-92

FL.! S2N- LONG
501 TIE

set.
.47.0 300 0.65
97.0 150 0.35
73.8 100 0.95
50O.0 300 0.70
$80.0 400 1.25
L15.0 200 0.75
L15.0 200 0.110
100.0 600 1.10
92.0 1SO 0.30

240.0 400 0.15
53.0
42.0
42.*0

104.2
600.0

97.0
600.0

3647.9
300.0
275.0
223.6
247.0
230.0

4926.0

Page 5

I APPNOR ONO
(PUI) B OPE OPIR

195.0
142.S

95.0
210.0
500.0
156.0
160.0
660.0
135.0
340,0

1.10 660.0
0.95 142,s
1.10 660.0

1.25 375.0
0.70 420.0
1.00 300.0
.0.63 352.0
1.25 750.0

I
37J X
37J I

0
30 1
10 I

I
0
1

39 X
39 K
39 X
39 X

I
30 1
37.1 X

0

30 1
37A X

0
z

Oxz

147.0
37.0
73.8

0.0
208.2

0.0
15.0

0.0
92.0

0.0
53.0
42.0
42.0

104.2
411.7

97.0
0.0

1552.6
97.5

275.0
0.0

387.2
230.0

2542.6

SI SI SI SI
A A 3 3

0.0

200.2
115.0
115.0

0.0
92.0.

0.0
3J.0

42.0
42.0

104.2
461.7

97.0
0.0

1520.0
02.9

275.0
0.0

387.2
230.0

2496.0

0.0
0.0
0.0
0.0

205.2 IRIS
115.0 IRIS
115..0

0.0
92.0
00

53.0*~
42.0
42.0

104.2
411.7 IMI

0.0
0.0

1253.0 IRIS
62.9 IRIS

275.0
0.0

317.2 ANALYZED LOAD
230.0

2221.2 316

Preporeraz&- Date-~ijj

Rev



APPENDIX R LVSO 2)1-A LOADING VUN-EE-NI-TIOS-O0006 Rev 18 APFUIDII 1D UATE 11-Apt-92 page 1.52.

snO-T lYL

CUD Hoch CIr ran 2)-A Ntr I
Reac Lwz Compt Cli ran 2A-A
CUD Hoch Clz ran 2A-A Nt: 2
ALT P01 250V DY! CIO NO 2
RHOY AD 2k1-A
Reac Vent 3d 2A-A
Bloc 3d Ra 11W 3-A
ALT FUR ChANNL I V
ALT FD! 125V VI. MTY ClOD IV
ALT FD! 120VAC VITAL IRV I-TV
ALT FOR INS? PVR DIRT PANE. 23
ALT PD! 120VAC VITAL INV 2-IV
CIA Bldg Vent 3d 2A1-A
Catat Air itn ran 2A-A
Alt Fdr CIA Bldg Vent 3d WA-A

Del Aux 3d 2A1-A
Aux Bldg Gen $ply Pan 2A
CONPOINT COOL SYS PUMP 2)-A
480V SHUTDOOV BOARD 2)1-A

BOARD

480V 3110130 2A1-A
480V 1101 3D 2A1-A
480V $KOM130 2A1-A
480V ANN1 3D 2k1-A
480V 11M AD 2A1-A
480V 1301 3D 2A1-k
410V 13OB130 2)1-A

480V SNOB AD 2)1-A
410V 33013AD 2)1-A
480V 31101 SO 2)1-A
410V SUN13D 2)1-A
480V $0110 AD 2)1-A
480V 8301 BD 211-A
480V 8301 SO 2)1-A

4S0V 31101 B0 2)1-A
410V 3101 AD 2)1-A
480V SHOO SO 2)1-A
480V 3301 AD 2A1-A

COMP BOUIPIDNO
NO.

73 2-NTU-30-13/1-A
7C 2-1113-30-74-A
70 2-NT!-30-1312-A
$A 0-CNM-239-2
63 2-Ncc-213-AI-A
93 2-NMC-232-A-A
9C 0-NTI-31-300-A
10A
1OAAD-CHOE-236-4-0
1(.AI1-INV-235-4-0
LOAC2-DXP-237-8
I0AD2-INV-235-4-0
103 2-NcC-214-AI-A
ICC 2-NT-30-31-A
100 2-NcC-214-A2/A

2-NcC-215-A1-A
2C 2-1170-30-104
33 2-NT3-70-59-A

MOAL

LOAD

7S.0
40.*0
75S.0
53.3

400.*0
500.0

5O0*0
200.*0

25 .6
0.0
0.0
0.0

500 .0
100.*0
500.0

250.*0
100.0
350.0

FLI S11- LOWI
8OB TinE (01)

set.
97.0
47.0
97.0

150. 0 300
460.0 400
600.0 600

56.5 150
240.0 400
53.0 N/A
42.0 N/A

104.2 N/A
42.0 N/A

600.0 600
115.0
600.0 600

3323.6
300.0 3"0
120.0 200
319.0 600

4132.7

0.*70 210.0
1.25 500.0
1.10 660.0
0.55 12.5
0.15 340.0

1.10 560.0

1.10 660.0

1.25 375.0
0.90 1100.
0.95 570.6

A"P ON MI=
a OW2 E

X
0

0
0

0
0s
0
0

II

I X

97.*0
47.0
97.0

0.0
125.6
400.0

0.0
0.1

0.0

0.0
321.0

0.0
0.0

1143.5
129.*5
196.0
369.0

1060.0

$I 8t
A L

9).0

0.0

400.*0
90.8

0.0.
0.0
7.0
0.0
0.0

461.7
0.0
0.0

1325.4
123.0

0.0
339.0

1037.5

II SI
3 a

0.0 IRIS
0.0 IR1S
0.0 IRIS
0.0

400.0
90.6 ANALYZD LOAD 31
0.0 IRIS
0.0 IRIS
0.0 IRIS
0.0 IRIS
0.0 IRIS

461.7 IRIS
115.0 31C,4

0.0 ;
1199.4 1918

123.0 IR1S
0.0 ANALYZED LOAD MOR

369.0
1711.5 IRIS

PrcporcrAL7'h1 DateyLl!&

ChcCk W Do! t,4kqkiL
Rev /6



APPENDIX It LVSG 2A-A LOADING VBN-333-KI-T16-O0006 Rev 16 APPENDIX D AE1-pr9 a 5

3N0..TILI

CUD NECK mm, FAN c-A NYU 1
Aux Bldg Gan Exhaust ran 2A
Fuel Handling Exhaust Pan A
RSAC LWU COW? CLR TAX 2C-A
CUD Hoch Cl: ran 2C-A Ntr 2
RNOY 3D WA-A
4S0V SKVTDOW SON AH U 3-A
NOR 701 CIWNUL II I
NOR FOB VyL 3131 o C tSit
NOR FOR 120VAC VITAL INV 1-111
NOR FOR 120VAC VITAL INV 2-Il1
NOR FOR INST PVU DIST PANE 2A
Alt Pdr CIA Bldg Vent 3d 2k1-A
C&A Bldg Vent 3d 2A-A
spent Fuel pit Pop A-A
Alt Pd: Reactor Vent 3d 2A-A

OIL AUX 3D 2A2-A
Else 3d So A/C A-A Cprat
480V Ihdn 3d Rm Chir A-A
Station Fire Pup 2A-A
480V IHUt~ONBOAR 301 W-A

BOARD

4110V 8141 SOD 212-A
410V SUN ED 212-A
410Y SNOB130 212-A
41OV 3KM 30 212-A
410V SNOB130212-A
460V INDN 3D 212-A
480V 3301 30 21-A
460V SUN 30 21-A
480V SUN 30 212-A
480V 1UN4DM3 212-A
4SOV 1KM 30 212-A
480V 811001 30 212-A
480V SUN SO 212-A
480V 1SDM RD 212-A
460V 31101 BD 212-A
480V 1301 30 212-A

480V 1KMN ED 21-A
460V M11 SO 212-A
480V 81101 AD 21-A
460V 31401SO 212-A
480V 3301350 212-A

coMP ROUIPIOJIO
N0.

2-NIU-30-88/1-A
2-1413-30-274
0-1411-30-136
2-1611-30-77-A
2-NTU-30-81/2-A

0-141-31-44-A

0-CIaM-236-3-F
1-INV-235-3-F
2-1*V-235-3F
2-OXF-237-A
2-scC-214-A1-A

0-1411-78-12-A
2-NCC-232-A-A

2-NMc-215-A2-A
01411-31-126/2-A
0-1613-31-36/2-A
2-141-26-9-A

TOTAL

LOAD

75 .0
125.0
100.0

40.*0
75.0

400.0
75.*0

200.0
25.6
0.0
0.0
0.1

500.*0
500.0
100.0
500.0

250.0
250.*0
240.0
200.0

FL! lN-
SOB

97.0
147.0 300
120.0 200
54.*0
97.0
460.0 400
92.0 150

400
53.0 I/A
42.0 N/A
42.0 N/A

104.2 UI/A
600.0 600
£06.0 £00
113.8 200
600.0 £00

3241.9
300.0 300
275.0 £00
247.0 400
230.0 £00

4293.9

LONG I
7113 (Pw)
s"t.

0.65 IWO.
0.90 160.0

1.25 500.0
0.90 135.0
0.65 340.0

1.*10
1.*10
0.60
1.*10

1.*25
0.*70
0.66
1.*2S

£60.6
£60.0
160.*
£60.0

375.0
42.60
352.0
750.0

App MON NOR
R OmOP

69 I

19 I

I
0

0

97.0
147.0
120.*0

54.0
97.0

23£.3
92.0

53.0
42.0
42.0

104.2
0.0

263.3
113.6

0.0
1461.5

97.6
.462 .6
247.0
230.0
2516.1

21 31
A A

3.0
0.0
$4.0

97.*0
236.3
92.0

53.0-
42.*0
.2.0

104.*2
0.0

263.3
113.6

0.0
1214.5

13.2
462.0
247.0
230.0

2236.7

0.0
0.0
0.0
0.0
0.0

236.3

53.0
42.*0
42.0

104.2
0.0

213.3
113.6

0.0
966.59

63.*2
462.*0
241.*0
230.0

1911.*7

Pr~mro,eA1-7 Dft/s.3-hJL

ChC:k..-AL.. DJC,6c/

SI St
I a

ANALUERD LOAD

IIlS

I31i
IM1
tIIS

IR1S
late
IRIS
IRIS
1116

IRIS

IR1S
IR1S

IRIS

Page /53DATS 11-Apr-92



APPENDIX R LYSO 231-B LOADING VUN-333-N-Ti06-m00 Rev 16 APPENDIX D

UG..TITLI

Bloc Sd 3. AMU D-5
Spent Fuel Pit Pop C-8 ALT FOR
CUD Nech Cli fen 25-3 Iti 1
ReaC Lvi Coqpt Cli Fan 23-3
RNOV SO 231-B
kit Pd: C&ABl dg Vent 3d 21-5
Reac Vent 9d 23-B
ALT FOR ChUhIL III
ALT FOR 125V VI? 313! CUMt III
ALT FDR 12OVIC VITAL IRV 1-111
ALT FOR 120VAC VITAL INV 2-111
ALT FDR INS? PUR DIST PABIL 21
C&A Bldg Vent ad 251-3
CEO HIM CIR FAR 23-3 MRU 2

OIL AUXi BD 231-3
Aux Bldg Gen Sply Fan 23

Reciplocating Charging Pop
COIIPOIEUT COOL SYS PiMP 23-3
480V SIIUTDOW BOARD 211-3

BOARD

460V 1101 BD 231-3
480V SUN01BD 231-3
480V 11101 30 261-5
410V 11030 B 231-3
410V 1I=130 231-3
460? 5110130 231-3
480V 110130D 231-3
460? 130130 231-3
4$4V M0 SO 23I1-3
480V SUN1130 231-3
460V 5N81101 3 231-3
460? 1301 AD 231-3
410V 81101 30 231-3
480V 3101N 30 231-3

480V $301so 231-3
460? 1110130 231-3
460V 13N130 231-3
480V 11101 BD 231-3
460? 11101 30 231-3

coo. 3OIJIPID...NO
NO.

7A 0-113-31-31D-3
73 0-1113-76-35-5
7C 2-111-30-92/1-3
70 2-1113-30-75-5
13 2-McC-213-B1-3
9A 2-NcC-214-32-11
93 2-=c-232-9-0
I0A.
IOAAO-cua-236-3-F
10131-INV-235-3-F
10Ac2-IEV-235-3-F
I0AD2-DIF-237-A
103 2-WCC-214-31-B
100 2-Hu1-30-92/2

23 2-HU1-30-105
31 2-NTR-62-101
3C 2-M1-70-33-5

TOTAL

DATE II-Apz-92

LOAD FLI SU- LMG
101 ?INx

got.
50.*0

100.0
7S.*0
40.*0

40006
500.0
500.*0
200.*0

25.6
0.0
0.0
0.0

500.0
75.0

250.0
100.0
200.*
350.0

62.5 100
115.0 200
97.*0
54.0
460.0 400
600.0 600
600.0 600

400
53.0 U/A
42.0 3/A
42.0 I/A

104.2 U/A.
600.0 600
97.*0

2946.6
300.0 300
120 .0 200
221 .0
369.0 600

3976.*6

0.90
0.30

I
(PY)

96.0
166.o

PP ON ON
3 OPE OPI

1.25 500.0
1.10 660.0
1.10 660.0
0.35 340.0

1.*10 660.0 36

1.25
0.*90

0.95

375.0
160.0

570.4
0

1lX

62.5
115.0

97.0
54.0
150.*0

0.0
4060.0

0.0
0.0
6.0
0.0
0.0

550.0
0.0

1426.5
135.2
196.0
221.0
369.0

2371.7

Pa" .1

1 2.5 I

I 97.6 0
$45.0 a

I 150.0 1
0 0.0 C
I 400.0 1
o 0.0 C
o 0.0 C
o 6.O c
o 9.0 C
0 0.6 (
I 554.1 3
o 0.0 4

1469.5
1 121.7 1
o 0.0 1
o 0.0 4
X 369.0

2000.2

SI

62.S~
176.0 WALmTZED LOAD IR1S

0.0 IM6
0.6 IM6

150 .0
0.0

400.0
0.1
0.0
0.0
0.0
0.0

550.0
6.6

1331.5 IRIS
121.7 IM6
0.0 AIALUU0D LOAD IIOM
0.0 IRIS

319.0
1649.2 IRIS

PrTpore(Air-# Llvlr!&ý Z.

CýC:k
Rtv /8



APPENDIX R LYIG 232-3 LOADING mD-m3-NI-TI08-000S Rev Is APPENDIX D A!1-p-2Pg

WO.?! 71.3

Aux Bldg Gen Exhaust Fan 2B
CR0 Kech Clt Fan 2D-2 Nt: 1
Fuel Handling Exhaust Fan 3
Reac Lvi Compt Cl: ran 2D-3
RNOY 30, 232-3
Alt Pdr Reactor Vent 3d 23-3
Alt Fdr C&A Bdug Vent 3d 231-3
Cntut kit it. Fan 23-3
480V Shutdown 3d Rm AMU D-3
NORn FOR CUMIn IV
NOR FOR 120VAC VITAL INV I-IV
NOR FOR 125V VT!. SII! CHO IV
NOR FOR 120VAC VITAL INV 2-Ky
NOR FOR INBT PUR D167 PAMl!! 23
C&A Bldg Vent 3d 2112-B
CUD Hech Cl: Fan 2D-3 Itt: 2

Dsl Aux 3d 232-3
Elec 3d Ra A/'C B-8 Cptst
COIUOUKIN T COOL ISy PUMW C-3
UNIT 2 REAC BLDG CRANI
Station Fire [op 23-I
480V SHUTDOWN BOARD 252-3

BOARD

480V IHOU B0 2B2-3
480V 13013B0 232-B
480V 8SUM 30 232-3
480V 3UN3Dm3 232-3
410V SHOP3 B232-8
480V S3N13D 232-3
480V SUN130 23-3
489V 1301 30 232-5
480V SUM B0 232-5
480V ENDO BD 232-3
480V SUN1 BD 232-3
430V IBM1 30 232-5
410V 1301 30 232-3
480V 1SUM RD 232-B
480V K101 SO 282-3
480V 13DM B0 23-3

480V SH3O 3D 232-B
480V 1306 B0 232-3
480V 1301 30 23-3
480V 1301 RD 232-3
4601 1300130 2312-3
480V SHDO SO 282-3

COM. 3UowPwDso
NO.

7A 2-NTfi-30-271
75 2-NTR-30-80/1-3
7C 0-NT3-30-139
7D 2-NYR-30-71-3
$3 2-NcC-213-52-B
9A 2-MOC-232-3-3
93 2-NCC-214-11-3
9C 2-NIR-30-39-3
9D 0-NT-31-61-11
10A
10AB1-INV-235-4-0
1OAAO-cHOR-236-4-0
10AC2-IUV-235-4-0
10101-01?- 237-3
103 2-MCC-2144-32-
IOC 2-NTR-30-80/2-3

2-NCC-215-32-5
23 0iTR-31-129/2-3
20 O-NYR-70-51-3
31, 2-CRY-271-R1
4D 2-NTR-26-11-3

TOTAL

LOAD

125.0
75.,

100.*0
40.0

400.0
500.0
500.0
100.0
75.0

200.*0
0.0

25.6
0.0
0.0

500.0
75.0

250.0
250.0
350.0

0.0
200.0

FLi 131-WIG I i Aro NOR
BCE Till! (m) a oWn oVn

147.0 300
97.0

120.0 200
54.0

460.0 400
600.0 600
600.0 600
115.*0
92.0 150

400
42.0 U/A
53.0 N/A
42.0 N/A

104.2 E/A
600.0 600

97.0
3243.2
300.0 300
275.0 600
369.0 600
226.6
230.0 600

4666.0

0.65

0.90

1.*25
1.*10
I .10

0.*90
0.65

195.0

180.9

500.0
660.0
660.0

135.0
340.0

39
39
39

1.10 660.0 36

1.25
0.70
0.95

1.25

375.,
420.0
570.8

750.0

147.0
97.0

120.0
54.*0

269.3
0.0
0.0
0.0

92.0

42.6
53.*0
42.*0

104.2
295.1

97.0
1412.6

121.3
462.0
319.0

0.0
230.0

2614.9

31 81 11 11
A & 3 a

1.0
91.0
0.0

54.0
269.*3

0.0
0.0*
0.0,

'2.

42.0
53.0
42.0

104.2
295.1
97.0

1145.6
107.0
462.0
319.0

0.0
230.*0

2333.6

0.0 IRIS
0.0
0.0 IRIS

269.3 IMI
0.0
0.0

115.0 IRIS
92.*0

42.0
53.0
42.0

104.2
295.1 IRIS

0.0
1012.6 IRIS

107.0 IRIS
462.0 ANALUED OWAD
369.0
0.0

230.0
2200.6 IRIS

page /ssOATS II-Apr-92



LYSO OPIRATIONAL LOAD CURRUIT 8021ARY MU UNIT I OFEZATION Preporer&ZW Date. 434, e I5'~
C~ecL2All Dot

Rev be

VDSU-331-TIS-1-0008 Rev 16

NORMAL S1 A
OPBRATION NOR FOR

WITH HIGH IMPRDANCR FAULT

NORMAL E1RA 81 B
OPIRATION

?AUV? MORKA1L

480V sun BOARD 111-A
480V EHND BOARD 11-A
480V EUDI BOARD 131-s
480V SUDS BOARD 152-3
480V EONS BOARD M1-A
.480V ENDS BOARD 21-A
480V SUDS DOARD 231-3
480V SUDS BOARD 282-B

\Tloo8\"CCsm,

LYSO

2073.20
2573.60
2320.60
2402.40
1712.00
2331.10
2293.70
2427.90

2049.60
2405.00
2077.70
2355.80
1103.20
2049.70
1939.20
2146.60

1662.70
2137.20
1105.90
2006.00
1677.20
1801.70
1786.20
2013.60

2650
2650
2150
2650
2650
2650
2650
2150

2134.20
2662.40
2451.60
2542.60
1666.00
251S.10
2371.70
2614.90

2110.60
2493.10
2166.50
2496.00
1837.50
2236.70
2000.20
2333.60

1943.70
2226.00
1694.70
2226.20
1711.50
1916.70
1149.20
2200.60

176.)00
250.00
352.66
367.26
198."
462.06
19.6.00
462.06

115.00
162.00
221.00
247.00
120.*00
275.*00
120.00
275S.00

ml:.
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'r P'T. PM PII- A J I .f I F;ý T tNJ C'
Applicition and~ System&

2002 Bethel. Road
Weetmin-tet, MD 21157

0~' e ?6 ý2 1.

Augtj..t. 27, 1990

W. T. Holbelt
Ja~ck Richardc

-- T TVA/' tts B; lcerPlant
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ATrACHMENT F13942A
WEN EEB-MS-TI@B-0008 R11

PAGE 1

PURPOSE

The purpose of this Attachment is to eviluate additional data
received on valve mo'cors and to support modifications
to be implemented under DCN F-13942-A. The modifications
involve breaker and/or breaker setting and overload heater
changes.

The following baseline calculations evaluate the DCN(s)
for their impact if required. The evaluations for these
modifications may be identif.-Led by "Attachment No. F13942A"
or the calculation will otherwise identify the DCN(S) and
the revision in which the modifications are evaluated.

BASEL INE CALCULATI ON

TELAS

AUXILIARY POWER SYSTEM ANALYSES

480V 1E COORDINATION/PROTECTION

CONTAINMENT PENETRATION PROTECTION
STUDY, VOLTAGE LEVEL 4 AND 5

CALCULATION NO.

WBN----EE-M-TI-0001--

WBN-EEB-MS-TI 06-0002

WBN-EEB-MS-TI 08-0008

EEB-MS-TI 08-0015



ATTACHMENT NO. F13942A
WBN-EEB-MS-T108-0006 Rev 11

1.0 SCOPE

THIS) 1-:EVISION EVALUATES THE-BREAKERS, BREAKER SEITINGS AND
OVERLOADS FOR THE VALVES IN THE ATTACHED TABLE. ADDIIIONAL
DATA HAS BEEN OBTAINED ON THESE VALVE'S MOTOR:S, AND THE DATA
IS DOCUMENTED IN REFERENCE 3.1

2.0 ASSUMPTIONS

SEE ASSUMPTIONS IDENTIFIED IN THE BASE CALCULATION ( SECTION

3.0 SOURCES OF DESIGN INPUT / REFERENCES

3.1 TELAS WBN EEB-MS-TI06-001

3.2 PM86-18 R2 - MOTOR OVERLOAD HEATER SELECTION

4.0 DESIGN INPUT DATA

4. 1 VALVE MOTOR DATA DOCUMENTED IN REFERENCE 3. 1.

4.2 PROTECTIVE DEVICE DATA DOCUMENTED IN TI-E BASE

CALCULAT ION.

5.0 JUSTIFICATION OF ASSUMPTIONS

SEE JUSTIFICATION OF ASSUMPTIONS IN BASE CALCULATION
(SECTION 5.0 )

6.0 METHODOLOGY

THE BREAKER SIZES, SETTINGS, AND OVERLOAD HEATERS WERE
EVALUATED PER THE CRITERIA FORMULATED IN PM86-18 (REF 31-.2)
AND THE BASE CALCULATION.

THE FOLLOWING CODES HAVE BEEN USED IN THE ATTACHED TABLE
TO IDENTIFY THE PROTECTIVE DEVICE MODIFICATIONS:

COLUMN 'H' (OVERLOAD HEATERS:)
'N' = NO CHANGE
IY= REPLAC:E OVERLOAD HEATER WITH THAT SPEC IF IED I N

C:OLUMN 'OVLD SIZEY



ATTACHMENT NO. F13942A
WBN-EEB-MS-T 108-0008 Rev 11

COLUMN 'B' (CIRCUIT BREAKER)
'N'=.NO CHANGE
FYI= RESET BREAKER AS SHOWN IN COLUMN 'SET POSIT'
'R'= REPLACE & SET BREAKER AS SHOWN IN COLUMNS 'BKR

'SET POSIT'
'F'= REPLACE POWER FUSES WITH THAI' SHOWN IN COLUMN

FBKR'

7.0 GRAPHICS

NONE

8.0 SUMMARY OF RESULTS

THE RESULTS OF THIS ANALYSIS ARE TABULATED IN THE ATTACHED
TABLE.

9.0 CONCLUSION

THE ADDITIONAL VALVE MOTOR DATA REQUIRES CHANGES TO SOME OF
BREAKER SETTINGS, OVERLOAD HEATER SIZES AND ONE BREAKER
REPLACEMENT.THESE CHANGES ARE IDENTIFIED IN THE ATTACHED
TABLE.

10.0 SECT ION REFERENCES

SECTION A - TABLE F13942A



ATTACHMENT F13942A

* GP ENO-TITLB
H B

VSN-133-NB-TIOS-0006 Rev 11

NODS
NO.

DATE 19-OCt-90

BOARD COMIPT ST 9OUIPIDN0 LOAD
NO SIZE

FL! LRA OF OVLD STROK
SIZ2 TINE

1 SRCV Stc lA-A Backwash Vlv
I ERCV Str lA-A flush Vlv
1 RDCW Str 13-3 Backvash Vlv
1 nCV str 18-8 flush Vlv
I ZRCW Stt 23-3 Flush Vlv
1 SM D0 HXI ALI &1A2 SPLY VLV
I191M DO 9NO HI SUP VLV FM HDE 13
1 DCV TO OIL G&N OC-I KUX VLV
I lUCW TO DOL OEM OC-S HYX VLV

28 SIS ACCUa Tank 1 Flow tool VIV
4 HPFP Sys Low Level Intake Vlv

2B 813 Accua Tank 3 flow tool Vlv
23 SII Accum Tank 1 Flaw tool Vvi
2B318I ACCUM TANK FLOY ISOL VLV
23 SII ACCUN TANK FLOW ISOL VLV
23 SIS ACCUM TANK FLOW ISOL VLV
1 Cmpnt Clg Hx A Dlach Cant Vlv
4 HPFP Sys Low Level intake Vlv
1 A.Bldg SDCV Sup Hdr 23 lao Vlv

203 CIA VENT 3D 1A1-A
203 CIA VENT BD 1A1-A
205 CIA VENT 3D 131-3
205 CIA VENT 3D 131-3
209 CIA VENT 30 231-3
217 OIL AUX BD IA1-A
219 OIL AUX 3D 131-1
225 OIL AUX BD Cl-I
225 DOL AUX OD Cl-1
235 RM0V 30, 1I-A
235 RMOY 3D 1AL-A
235 ENMOY 50 lA1-A
235 BUOV 3D lAl-A
237 BUOV BD 131-3
237 RUOV BD 131-B
237 ENOV BD 131-3
240 RMDY 3D 2A-A
241 RUOY 3D 231-3
242 RMOV BD 232-3

1-?CV-67-9A-A
I-FCY-67-9B-A
1-FCV-67-10A-B
1-FVC-67-I03-3
2-FCV-67 -103-rn
I-MC-67 -66-A
I-MC-67-67-8
2-ICY-S7-7 3-1
I-MC-67-72-S
1-FY-6 3-116-A
0-FCV-26- 3-A
I-MC-63-00-A
1-FCV-6 3-116-A

-IC-S -3-67-3
I-FCV-63-91-3
2-FCV-67- 146-A
0-FCY-26-8-B
2-FCV-67-82-B

\MCC\MCCLDS * SEE WRITE-UP IN SECTION 6 METHODOLOGY

313 SET
INST POSIT

CALC
CH IV

0.33
0.33
0.33
0.33
0.33
0.13
0.13
0.13
0.13

19.50
0.13

19.*50
19.50
19.*50
19.50
19.50
0.67
0.13
0.67

0.75
0.75
0.75
0.75
0.75
0.39
0.39
0.45
0.45

25.20
0.45

25.20
25.20
25.20
25.20
25.20
1.90
0.*45
1.90

S.,
5.'
5..
5.3
5.8
2.6
2.6
3.3
3.3

220.0
3.2

220.0
220.0
220.0
220.0
220.0

7.6
3.2
7.6

TI14
T1 4
TI14
T14
T14
TO
TO

C054A
C054A

T49
T49

T49
T49
T2 4
T9
T24

20 373-1003
20 373-6003
20 V33-4003
20 313-A003
20 373-1003
90 373-1003
90 373-1003
90 TRIiA
90 13811

R373-050
90 W7-4 03
15 313-4,050
is Z313-060

g373-350
M7-1050

373-3060
120 37-1003

90 373-1003
120 9373-005

M-08663-A
N-O$t 3-A
M-06663-A
M-08663-A
M-0166 3-A
H-08663-A
M-06663-A
3-08663-A
M-01663-A

3-1052 2-A
N-10522-A

N-I0S22-A
W-1052 2-A
F-13942-A
3-12212-A
M-06663-A

T all
Y all
I 311
T a11
V all
If all
I a11
V 311
N 311
N a11
* all
N 311
T 3l1
N a1l

N 11
N 11

1 311
N al1
1 3l1



ATTACIM0 4SA DATE 11-Oct-90 VOU-EEU-RS-YS-0000 ~

NOMA3 BOARD CMOIP EDUIPID-I0 LOAD FLI hA OKID lain LWA LIA 1.41#rLI 5.41orl.ISUSL DUTY 1r.1 SUOY him DATE
No SHZE OVLD I 5Isi CITY (hsms) loin" TIME CIC at CYC

WJ NET NU3 (saO tia) SWTI
(1) ( CYC

(mc)
203 CIA VENT SD SAL-A 4E i-rCVy-u7I-A 0.33 0.7 5.n9 m5 0.14 105 YES 1.0575 165 20 40 300 YES YES W031190
203 CIA VENT 1D IAl-A 16E 1-CV-67-91-A 0.33 0.75 5.71 T14 0.64 105 YES 1.0575 163 20 40 300 YES YES 1$115110
205 CIA VENT 1D 111-S 4f 1-rCV-67-IOA-1 0.33 0.75 5.71 T14 0.14 M0 YES 1.0575 163 20 40 300 YES YES t0/15/90
205 CIA VENT 1D 111-1 16 I-FCY-i-101-1O- 0.32 0.75 5.71 T14 0.64 105 YES 1.0575 515 20 40 300 YES YES t0/15110
209 CIA VENT SD 211-S 6E 2-rCV17 p-15s 0.:3 0.7 Y5 7 s 5 0m .14 905 YES 1.0575 515 20 40 300 YES YES 10115110
217 DRI AUX ID Al-A 3A I-rCV-67-66-A 0.12 0.39 2.610 TO 0.35 743 YES 0.5419 557 90 too 135 YES YEO tol15190
2519D ASU. MID 111-S UA I-FCV-67-67-1 0.13 0.39 2.10 11 0.35 743 YES 0. 54"9 557 10 1$0 1535 YES YES 10/15190
225 DSL MUX SD Cl-S DA 2-TCV-67-73-S 0.13 0.45 2.26 COS4A 0.44 745 YES 0.1145 114 10 too 450 YES YES 50/15190
225 DII. MIT 10 Cl-S DE 1-FCV-67-72-S 0.13 0.45 3.21 C0S4A 0.44 741 YES 03134S 114 10 ISO 450 YES YES 10/15/90
2359 10b SD AI-A UA 0-FCY-26-3-A 0.13 0.45 3.15 T9 0.310 39 YES 0.6345 117 10 530 035 YES YES 10115190
235 RuDY sD lAS-A 70 5-rCV-63-80-A 19.50 25.20 220,03 T41 25.4 5021 YES 33.532 166 15 20 400 YES YES t0J1I190
235 Mub 1D IAS-A 8D 5-FCY-63-51-A 19.50 25.20 220.03 TO1 25.4 5021 YES 33. U2 116 15 30 400 YES YES 10/15190
237 M~y 10 115-1 7D 1-fCY-63-67-0 19.50 25.20 220.03 141 25.4 5023 YES 35.532 166 15 30 400 YES YES l0115i90
237 RMO SO 511-S 8 ID -FC-3-93-S 59.50 25.20 220.03 T49 25.4 1021 YES 35.532 5166 IS 30 400 YES YES 50/15110
240 Wub ID 2A-A IIA 2-FCY-67-146-A 0.67 1.10 7.56 124 1.63 464 YES 2.379 5164 520 240 570 YES YES 10/15110
241 hSSOY 10 2315-S UA 0-FCY-26-1-3 0.52 0.45 2.15 T9 0.238 M2 YTO 0.6345 5167 10 IN0 l85 YE YES 10/15110
242 RMbY 1D 212-1 81 2-rCY-67-12-0 0.67 1.10 7.56 124 1.65 464 YES 2.617 114 120 240 570 YES YES I0DIOM1

rb



ATTACHMENT NO. 085146A
CALC NO.WBN EEB-MS-TIB8-0908

PAGE 1

PREPARED: __DATE: -7fIRo
VERIFIED:7.~AE f-Lt

PURPOSE

THE PURPOSE OF THIS ATTACHMENT IS TO EVALUATE AND SUPPORT
MODIFICATIONS TO BE IMPLEMEi4TED UNDER DCN 0.-05146-A.

THE MODIFICATIONS INVOLVE THE REPLACEMENT OF THE DIESEL
GENERATOR AUXILIARY LUBE O)IL PUMP MOTORS.

THE FOLLOWING BASELINE CALCULATIONS EVALUATE THE DCN
MODIFICATIONS FOR THEIR [MPACT. T!I2SE EVX.LUATIONS ARE
IDENTIFIED BY THE ATTACHMENT NO. 005146A AND ARE INCLUDED
IN THE CALCULATION NOTED.

BASELINE ALCQLJ&t!U 01oSLACUM fj NO.
--- --------------------------------------------------------
480VAC 1E COORDINATION/PROTECTION ........WBN EEB-MS-TI08-0008

AUXILIARY POWER SYSTEM ANALYSIS ..........WBN EEB-MS-TI06-0002

TELAS....................................... WBN EEB-MS-TI05-0001

DIESEL GENERATOR LOADING ANALYSIS ....... .WBN EEB-M~S-TI03-0012



ATTACHMENT NO. 005146A
CALC NO.WBN EEB-MS-TIOB-0098

PAGE 2

*PREPARED: .A..DATE;4LLh
VERI Fl ED: 'I~~DATE: _L-

1.0 SCP

THIS ATTACHMENT EVALUATES AND VERIFIES THAT THE PROPOSED
DESIGN IS ADEQUATE AND MEETS THE GUIDELINES APPLICABLE TO
THE BASELINE CALCULATION.

THE LOADS ARE FED FROM 480V DIESEL AUX. BOARDS 1A1-A
COMPT.4B, 1A2-A COHPT. 2A, 1111-B COMPT. 4B, 1B2-B COMPT.
2A, 2A1-A COMPT. 4B, 2A2-A COMPT. 2A, 2B1-B COMbPT.4B AND
2B2-B COMPT. 2A.

? j.$u_4____f

SEE "ASSUMPTIONS" IDENTIFIED IN THlE BASE CALCULATION
(SECTION 2.0)

3.0 SOURCES.a DE M1U~ REFERENCES

3.1 TELAS, WBN EEB-MS-TI06-9001

3.2 DCN 0-05146-A

.3.3 PR NUMBER W-6635 RI RIMS B26 '90 1016 901

4.0 DESIGN INPUT DATA

MOTOR DATA (DOCUMENTED IN REF. 3.2) IS AS FOLLOWS:.

HP: 0.75
RPM: 1750
VOLTS: 460V

FLI: 1-27A
LRI: 11.5A
3 PHASE

SERVICE FACTOR: 1.25
CONTINUOUS DUTY

5.0 JUSTIFICATIONj OF ASSUMPTIONS

SEE "DOCUMENTATION OF ASSUMPTIONS" IN BASE CALCULATION

(SECTION 5.0).

6.0 METHODOLOGY

THE METHODOLOGY FOR THIS ATTACHMENT IS SIMILAR TrO THAT
USED IN THE BASE CALCULATION TO VERIFY THE PROPER
BREAKER, OVERLOAD HEATER, DEVICE COORDINATION AND CABLIE
PROTECTION.



ATTACHMENT NO. 08,5146A
CALC NO.19K SEB-MS-TI08-0100

PAGE 3

PREPARED -~..DATE sdtz-i

7.6 QR0 Ij

NOT APPLICABLE.

8.0 SUMMlARY. 9ZE RELTQUS

THE RESULTS 0OF THIS ANALYSIS ARE SHOWN ON THY
ACCOMPANYING SHEET DOCUMENTING CIRCUIT BREAKER SIZE,
SETTINGS AND OVERLOAD HEATER SELECTION.

9.0 "(^NcL1s rQ s

PROPER LOAD PROTECTION IS ENSURED WITH'THE FOLLOWING
PROTECTIVE DEVICE(S):

THREE OF THE EXISTING CIRCUIT BEAKERS CITE MODEL EF3-
A005) ARE OF-ADEQUATE SIZE AND SHOULD BE SET AT 3
(22 AMPS). THESE BREAKERS ARE IN THlE FOLLOWING
COMPARTMENTS:

BOARD 1B2-B COMPT. 2A
BOARD 2A2-A COMPT. 2A
BOARD 2B2-B COMPT. 2A

THlE OTHER FIVE BREAKERS ARE TOO SMALL AND MUST BE
REPLACED WITH EF3-A095 BREAKERS SET ON 3. THESE
BREAKERS ARE IN THE FOLLOWING COMPARTMENTS:

BOARD 1A1-A COMPT. 411
BOARD 1A2-A COMPT. 2A
BOARD 1131-B COMI??. 4B
BOARD 2A1-A COMPT. 483
BOARD 2B1-B COMPT. 4B

* SIX OF THE OVERLOAD HEATERS ARE ITE CATALOG NO. G3OT23
AND ARE ADEQUATELY SIZED.

TWO OF THE OVERLOAD HlEATERS,THOSE IN COMPT. 4B OF BOARD
2131-B AND COMPT. 2A OF BOARD 2132-B ARE G30T20 AND
G30T24, RESPECTIVELY AND HUST BE REPLACED WITH G30T23
HEATERS.

PER THE COORDINATION CURVES FOR TfIE DIESEL AUX. BOARDS
IN FIGURE 3 OF SECTION 9 OF THE BASE CALCULATION, THE
EF3-A005 BREAKERS ARE BOUNDED BY THE CURVES SHOWN, AND
THEREFORE WILL COORDINATE WITH ALL UPSTrREAM DEVICES.

CABLE PROTECTlUN EVALUATION IN BASE CAL.CULATION IS
STILL VALID FOR vilI' FOL.LOWING REASONS:



ATTACHMENIT NO. 005146A
CALC NO.VBN EEB-MS-TI08-e908

PAGE 4

PREPARED AEjlZ1-
VERIFIti FAT

THE SIZE AND LENGTH OF THE CABLES DO NOT CHANGE AND 112
FEEDER CABLES ARE ADEQUATELY PROTECTED FOR SHORT
CIRCUIT CURRENTS BY EF3-A005 CIRCUIT
BREAKERS. (REFERENCE ATTACHMENT M@8663A, SECTION C, P'AGE
24).
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PAGE 5

PREPARED DATE .11 /& 1
VERI Fl ED_/ýAT.DATL.A3P-. o

OVERLOAD HEATER SIZING

SINCE THE FULL LUAD CUR(RENT IS DECREASED, THIE HEATER
SIZE SHALL BE RE-EVALUATED. FROM PROCEDURE METHOD 86-18
R21 OVERLOAD TRIP SETTING SHALL BiE DETWEEN 135 AND 150
PERCENT OF THE FULL LOAD CURRENT, FOR SERVICE
FACTOR=1. 25.

FOR ITE CATALOG G301T23 HEATERS, TRIP RATING IS

1.47 X 1.25 X 100
=145%

1.27

SINCE THIS IS WITH(IN THlE PRESCRIBED LIMITS, THE
ABOVE OVERLOAD HEATER SIZE IS ADEQUATE.

C1RCUIT BMK SIZING

MAGNETIC ONLY CIRCUJIT BREAKERS SHALL BE SET AT A TRIP
CURRENT BETWEEN 185% AND 235% OF LOCKED ROTOR CURRENT.

SINCE LRI=11.5A,

BREAKER SETTING SHALL BE BETWEEN 21.3 AND 27A. THIS
CORRESPONDS TO SETTING "3" ON EF3-A005 BREAKERS. THE
MOTORS PROTECTED BY EF3-A003 BREAKERS MUST HAVE THElH?
BREAKERS REPLACED WITH EF3-A005 BREAKERS.



ATTACHMENT NO. GR12DCNS
WBN-EEB-MS-TI08-0008 Rev 13 PAGE 1

PURPOSE

THE PURPOSE OF THIS ATTACHMENT IS TO SUPPORT THE
MODIFICATIONS PROPOSED IN DCN's F-12463-A, F-12550-A,
F-12656-A, F-12766-A, F-12813-A,- M-044277-C, 11-12070-A,
M1-13725-A, P-04468-Ap F'-14470-A & F-14471-A.

THE FOLLOWING BASELINE CALCULATIONS EVALUATE THE PROPOSED
MODIFICATIONS IN THE ABOVE DCNsb. THE EVALUATIONS FOR THESE
MODIFICATIONS MAY BE IDENTIFIED BY "ATTACHMENT NO. GR12DCNS"
OR THE CALCULATION WILL OTHERWISE IDENTIFY THE DCN(s) AND
THE PEVIS!0?N AIN WtIIC11 M1E MODIFICATION~S AKE EVALUATED.

BASELINE CALCULATION CALCULATION NO.

TELAS

AUXILIARY POWER SYSTEM ANALYSES

480V 1E COORDINATION/PROTECTION

CONTAINMENT PENETRATION PROTECTION
STUDYVOLTAGE LEVEL V4 & V5

CABLE AMPACITY - NV4 AND NYS
CABLES IN CLASS lE RACEWAYS

WBN-EEB-MS-T 105-0001

WBN-EEB-MS-T 106-0002

WBN-EEB-MS-TI08-0008

WBN-EEB-MS-TI08-0015

WBPEVAR89090 10

\' - ' c- - ,:zC~. ! -7 r%- ?,1

--------------------- - ------- -----------------------------



ATTACHMENT NO. GR12DCNS
WBN-EEB-MS-Ti08-0008 Rev 13

1.0 SCOPE

THIS REVISION EVALUATES THE BREttKERS, BREAKER SETTINGS,
OVERt-OADS AND CABLES ASSOCIATED WITH THE CHANiGES IN THE
FOLLOWING DCN's:

F-1 2463-A
F-i12550-A
F-I12656-A
F-12766-A
F-12813-A
F-14470-A
F-1 4471-A
M1-04277-C
M- 12070-A
M1-13725-A
P-04468-A

SEVERAL OF THE "FuM DCN's ADD PIGTAILS TO THE CABLE IN ORDER
TO TERMINATE AT THE MCC's OR MOTOR.DCN M-04277-C DELETES
TWO HEATERS, AND DCN M-13725-A CHANGES THE POWER SOURCES
TO FOUR VALVES. LCN P-04468-A REPLACES THE FAN MOTORS.

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-TI105-000 1

3.2 PMBS-18 R2 - MOTOR OVERLOAD HEATER SELECTION

3.3 DCN's LISTED ABOVE IN PARAGRAPH 1.0.

4.0 DESIGN INPUT DATA

4.1 FAN MOTOR DATA DOCUMENTED IN REFERENCE 3.1.

4.2 PROTECTIVE DEVICE DATA DOCUMENTED IN THE BASE
CALCULATION.

4.3 PIGTAIL SIZE DOCUMENTED IN THE DCN's.

5.0 JUSTIFICATION OF ASSUMPTIONS

SEE JUSTIFICATION OF ASSUMPTIONS IN BASE CALCULATION
(SECTION 5.0 ).

G R 1 12D C NS



ATTACHMENT NO. GRl2DCNS
WBN-EEB-MS-T108-0008 Rev 13

6.0 METHODOLOGY

THE BREAKER SIZES, SETTINGS, AND OVERLOAD HEATERS WERE
EVALUATED PER THE CRITERIA FORMULATED IN PM86-18 (REF 3.2)
AND THE BASE CALCULATION.

THE FOLLOWING CODES HAVE BEEN USED IN TABLE I TO IDENTIFY
THE PROTECTIVE DEVICE MODIFICATIONS:

COLUMN 'H' (OVERLOAD HEATERS)
'N'- NO CHANGE
'Y'= REPLACE OVERLOAD HEATER WITH THAT SFECIFIED IN

COLUMN 'OVLD SIZE'

COLUMN 'B' (CIRCUIT BREAKER)
'NP= NO CHANGE
'Y'= RESET BREAKER AS SHOWN IN COLUMN 'SET POSIT'
'R'= REPLACE & SET BREAKER AS SHOWN IN COLUMNS 'BKR

'SET POSIT'

CABLES/PIGTAILS WERE REVIEWED FOR SHORT CIRCUIT PROTECTION.

7.0 GRAPHICS

NONE

8.0 SUMMARY OF RESULTS

THE RESULTS OF THIS ANALYSIS ARE TABULATED IN THE ATTACHED
TABLES.

9.0 CONCLUSION

THE NEW FAN MOTORS REQUIRES CHANGES TO THE BREAKER SETTINGS,
OVERLOAD HEATER SIZES AND TWO BREAKER REPLACEMENTS. THESE
CHANGES ARE IDENTIFIED IN TABLE I IN ACCORDANCE WITH THE
CODE DEFINDED IN PARAGRAPH 6.0 ABOVE.

10.0 SECTION REFERENCES

SECTION A - TABLE I MCC CHANGES
TABLE II MCC CABLE PROTECTION
TABLE III LVSG CABLE PROTECTION

GR I2"DCNS



ATTACHMENT OR12DCNS

**OP ENOT:ITLS
H 8

VDN-SSB-MS-TI08-0008 Rev 13 TABLE I MCC CHANGES

MODS
NO.

BOARD COMFY ST EOUIPIDJIO LOAD
No SIZE

DATE 14-Nov-90

FIl LRA SI OVLD STiOK
SIZE TIME

DKR SET
INST POSIT

DCII CALC
CH IRV

2A 125V Vtl Blat Km I Exhfan 1AI-A
2B RHR Pmp lA-A Inlet ICY
29 RVST To Spray Hdr IA ICY
2A 125V Vtl flat Rs 11 EXlan 131l-A
2A 125V Vti Blat In I Rx Fan 1A2-B
2B RHR Pop 13-3 Inlet ICY
2B RWST To Spray Hdr 13 ICY
2A 125V VTL BAY IN 11 sxrAN 132-B
2A 125V VIT BAY RN IV MXAN 2Al-A
2A 125V VitfiatRm III Ex Fan 231-A
2A 125V Vit Blat Is IV Exran 2A-D
2A 125V Vit DatRm III EXlan 232-3
29 SPARE
29 SPARS

203 C&A VEIT BD lAl-A
203 CIA VENT 3D 1A1-A
203 CIA VENT 3D lAl-A
203 C&A VENT 3D lAI-A
205 CIA VENT 3D 131-3
205 CIA VENY 3D 131-3
20S CIA VENT 3D 131-3
20S CIA WHY? 3D 1311-31
207 CIA WHYT BD 2A1-A
207 CIA WHY? 3D 2A1-A
209 CIA WHYT BD 281-3
209 CIA WHY 3D 231-3
235 miov 3D Ikl-A
237 RNOV 3D 1111-11

I -MTR-31-287 -A
1-ICV-7 4-3-A
1-YCV-72-2 2-A
1-14?3-31-28 5-A
1-NYR-31-280-B
1-ICV-74-21-3
1-ICV-72-21-8
1-14Tt-31-236-3
2-14T1-31-287-A
2-14T1-31-285-A
2-NTR-31-233 -3
2-14T1-31-286-B

0.33 0.80
10.50

3.*20
0.33
0.33

10.50
3.20
0.33
0.33
0.33
0.33
0.33

13.30
ft.20
fi. so3
0.30

13.80
5.20
0.30
0.30
0.30
0.80
0.80

5.2 1.15 T17
111.5 1.00 TI2

36.0 T32
5.2 1.15 T17
5.2 1.15 T17

118.5 1.00 T42
36.0 T32
5.2 1.15 T17
5.2 1.15 T17
5.2 1.15 T17
5.2 1.15 T17
5.2 1.15 T17

K13 -A 0 3
20 E13-LOSO
20 S13-AOIO

213-JO03
S13-a003

20 373-1,050
20 013-A010

SF3-A003
213-A003

173-A003
MF-A003

B13-5020
E73-3020

P-04 468-A
14-13725-A
N-13725-A
P-G0ll 3-A
P-04461-k
14-1372 5-A
14-1372 S-A
P-044 68-A
P-044 61-A
P-044 61-A
P-04 461-A
P-04 461-A
14-04277-C
14-04277-C

C)
1b~



ATTACHMENT GR12DCOS CALCULATION VBM-EE3-Ml-TI08-000S Rev 13 TABLE 11 MCC CABLE PROTECTION

BOARD

480V CIA VT BD
480V CIA VT RD
480V CIA VT BD
480V CIA VT 3D
480V CIA VT 3D
480V CIA VT 3D
480V CIA VT 3D
480V CIA VT BD
480V CIA VT BD
480V CIA VT 3D
480V CIA VT SD
480V RI NOV 3D
480V RI NOV BD
480V RI NOV BD
480V RX NOV 3D

IA1-A
WA-A

IAI-A
WA-A
IAI-A
131-3
1B1-8
131-3
131-8
2A1-A
2111-B
1A1-A
1A1-A
131-3
191-B

CONIT IQUIPID_0O
NO.
11C 1-NTR-31-461-A
4D 0-KTR-65-23-A
6D 0-NTt-65-17-A
71) 1-FCV-7 4-3-A
?Z3 1-7CV-72-22-A
4D O-NTR-65-42-D
6D 0-HTB-65-37-B
73 1-7CV-72-21-D
7D 1-7CV-74-21-D
93 OKTR-31-12S/1-A
83 OKTR-31-129/1-B
53 1-FCV-74-1-A
5B
SC I-FCV-74-9-B

DIR BKR
TYPE STO

B73-AO2SZ 4
ZI3-LOSO0 3
3?3-B030
273-LOSO 3
l73-AdO0 HI
E13-L,050 3
373-3040
S73-A010 NI
W7-LOSO 3
Br3-LOSO0 4
973-L0SO 4
373-9020

BF3-AO10 4

fuss Fuss
TYPE RATING

CABLE
NO.

IPL4060A
IPL3520A
1PL3540A
1V1920A
IVIS70A
IPL35308
IPL35508
lVI. SOB
1VI900B
2PL4000A
2PL39808
1V2760A
lV27$IA
IV2 1503
IV2 1513

CABLE
SIZE
34
12
12
32

310
32
32
t3
32
32
32
is
IS
is
Is

CABLENOTES
PROT
PASS CABLE R9PLJ=D (DCNM -09612-A) IS a 310 PIGTAILS (7-1,2656-A)
PASS 18 PIGTAIL.. CABLE REPLACED 0CNM -O9638vA 34 PIGTAIL (7-12550-A)
PASS CABLE REPLNXZD (0CNM -09606-A) 54 & 18 PIGTAILS (f-12559-A)
PASS CABLE RSPLACED (N13725h) 13 PIGTAIL (F-14471-A)
PASS 310 PIGTAIL (N-L3725-A)
PASS 16 PIGTAIL CABLE RIP (DCN H-09601-A) 34 PIGTAIL (7-12550-A)
PASS 14 a I I PIOTAILS (7-12550-A)
PASS 310 PIGTAIL (N-1372S-A)
PASS CABLE REPLAirED (N-1372S-A) 11 PIGTAIL (7-14470-A)
PASS CABLE REPLACRO (0CUM -09701-A) is Piaum (7-12766-A)
PASS CABLE REPLA4ED (DCM M-09700-A) 13 PIGTAIL (7-12463-A)
PASS M-12070-A
PASS N-12070-A
PASS N-12070-A
PASS M-12070-A



ATTACHMENT GR12DCHB

BOARD

-'18V SHON BD 132-3B
480V SHDN 3D 132-13

CALCULATION VBN-EED-NB-TIOU-0008 Rev 13 TABLE III LYSG CABLE PROTECTION

COMP? ROUIPIDJEO BKR SENSOR LDPU LDTD SDPU IDTD IMB? CABLE CABLE
NO. TYPE NO. Slit

9C I-NTI-30-39-8 200 0.7S 10 10 IPL48a58 50011CH
9C IPL4116B 250MH0

CABLE NOTES
PROT

PASS R13
PASS 2/0 PIGTkIL (P-12813-A) R13



ATTACHMENT NO. M09494A
WBN-EEB-MS-TI08-0008 Rev 14

PURPOSE

THE PURPOSE OF THIS ATTACHMENT IS TO SUPPORT THE
MODIFICATIONS PROPOSED IN THE FOLLOWING DCN's:

A-06555-A
M-09494-A
M-10669-A
M-12809-A
M1-13273-A
F-15056-A

SINCE D!FrEFrENT ASPECT5 OF A DESI-.ýN' MODIFIGATION Ah,'E
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 ABOVE DCN's, SEE THE
APPLICABLE DCN PACKAGE.

TIO(O8\Rl4l
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ATTACHMENT NO. M09494A
WBN-EEB-MS-T108-0008 Rev 14

1.0 SCOPE

THIS REVISION EVALUATES THE BREAKFPS, BREAKER SETTINGS,
OVERLflADS AND C4PLES ASSOCIATED WITH THE CHANGES IN THE
FOLLOWING DCNl's:

A-06555-A
M-09494-A
M- 10669-A
M-12809-A
M-13273--A
F-i15056-A

DCN M-09494-A CHANGES THE COMPARTMENT LOCATION FROM 7D TO
7C FOR CONTROL BUILDING FRESH AIR HEATER 0-HTR-31-41. DCN
M-12809-A ADDS A VALVE (1-FCV-062-275-A) TO MOTOR CONTROL
CENTER 1-MCC-213-Al-A. DCN M-13273-A REPLACES THE
TRANSFORMER ROOMS EXHAUST FANS' MOTORS (14 TOTAL), AND
DCN A-06555-A REPLACES THE MOTOR ON VALVE 1-FCV-63-1-A.
DCN M-10669-A REPLACES THE UNQUALIFIED CABLE IN THE ABGTS
HEATERS WITH QUALIFIED CABLE (MARK NO.WWW). F-15056-A ADDS A
#2 AWG PIGTAIL TO CABLES 1PL5520B & 2PL552-08 IN ORDER TO BE
ABLE TO SPLICE IN THE MOTOR SPLICE BOX TO THE MOTOR LEADS.

2.0 ASSUMPTIONS

SEE ASSUMPTIONS IDENTIFIED IN THE BASE CALCULATION (SECTION
"I2.0) .

3J.0 SOURCES OF DESIGN INPUT / REFERENCES

3. 1 TELAS WBN EEB-MS-TI05-0001

3.2 PM86-18 R2 MOTOR OVERLOAD HEATER SELECTION

3.3 DCN's LISTED ABOVE IN PARAGRAPH 1.0.

4.0 DESIGN INPUT DATA

4. 1 FAN & VALVE MOTOR DATA DOCUMENTED IN REFERENCE 3. 1.

4.22 PROTECTIVE DEVICE DATA DOCUMENTED IN THE BASE
CALCULATION.

4.'3 CABLE SIZE DOiC'UMENTED IN THE DFC:N's.

13R 12.DiCNS
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ATTACHMENT NO. M09494A
WBN-EEB-MS-TI06-0008 Rev 14

5.0 JUSTIFICATION OF ASSUMPTIONS

SEE JUSTIFICATION OF ASSUMPTIONS TN BASE CALCULATION
(SPCTIQN 5.0 '

6.0 METHODOLOGY

THE BREAKER SIZES, SETTINGS, AND OVERLOAD HEATERS WERE
EVALUATED PER THE CRITERIA FORMULATED IN PM86-18 (REF 3.2)
AND THE BASE CALCULATION.

THFc- F1-LLOWIN6 CODES HAVE BEEN USED IN TABLE I TO iDENTIFY
THE PROTECTIVE DEVICE MODIFICATIONS:

COLUMN 'H' (OVERLOAD HEATERS)
IN?= NO CHANGE
'Y'= REPLACE OVERLOAD HEATER WITH THAT SPECIFIED IN

COLUMN 'OVLD SIZE'

COLUMN 'B' (CIRCUIT BREAKER)
'N'= NO CHANGE
'Y'= RESET BREAKER AS SHOWN IN COLUMN 'SET POSIT'
'R'= REPLACE & SET BREAKER AS SHOWN IN COLUMNS 'BKR'

'SET POSIT'

CABLES WERE REVIEWED FOR SHORT CIRCUIT PROTECTION.

ALSO, TWO OF THE 14 TRANSFORMER ROOM EXHAUST FANS BEING
REPLACED BY DCN M-13273-A ARE NON-lE FEED FROM A NON-lE MCC.
TABLE IV LISTS THESE TWO EXHAUST FANS WITH THE APPROPRIATE
BREAKER SIZE AND SETTING AND OVERLOAD HEATER. WHENEVER
CALCULATIONS ARE PERFORMED ON 480V AB COM MCC A, THIS TABLE
WILL BE DELETED FROM THIS CALCULATION.

7.0 GRAPHICS

NONE

8.0 SUMMARY OF RESULTS

*THE RESULTS OF THIS ANALYSIS ARE TABULATED IN THE ATTACHED
TABLES.

G3F:27DCNl3



PAGE l 1.

ATTACHMENT NO. M09494A
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9.0 CONCLUSION

THF NEWJ MOTORS r'fR THE 1E TRANSFORMER ROOM EXHAUST FANS AND
VALVE 1-FCV-63-1-A DO NOT REQUIRE ANY CHANGES IN THE OVER-
LOADS OR BREAKER SETTINGS. OVERLOAD AND BREAKER SETTING
CHANGES ARE REQUIRED FOR VALVE 1-FCV-62-'275-A (DCN M-12809-A).

THE NON-lE TRANSFORMER ROOM EXHAUST FANS SHOULD HAVE THE
SAME BREAKER, BREAKER SETTING, AND OVERLOAD HEATER SIZE AS
THE 1E.

10.0 SECTION REFERENCES

SECTION A - TABLE
TABLE
TABLE
TABLE
TABLE

I MCC CHANGES
II MCC CABLE PROTECTION
III LVSG CABLE PROTECTION
IV MOY OVERLOAD SELECTION
V NON-lE TRANSFORMER ROOM EXHAUST FANS

13 R 1 *.D C N S



ATTACMENT1109 94A BN-EBB-MB-TIOS-0008 Rev 14 TABLE 1 M1CC CHANGES PD

OP ENO-.TITLE OD
NO.

BOARD COKPT ST BOUIPID-.NO LOAD
No SIZE

FLI LEA sr OVLD STROK
SIZE TIME

813 BK3 SET
INS? POSIT

2A 480V Xfur Rm IA Exh Pan IA2-A
2A 480V Xfur Ra IA Exh Pan 1A3-A
2A 480V Xtmz Ru 1A Exh ran 1A1-A
2A Shtdn Xf ur Rm 15 Exh Fan 132-B
2A Shtdn Ifar Rm 1B Exh Fan 133-B
2A Shtdn Xfur Ru 13 SOh Fan 131-B
2A Cant Bldg Fresh Air Htr
2A 480V Xf uz Rx 2A Exh Fan 2A.2-A
2A 480V If ur Rm 2A Exh ran 2A3-A
2A 480V Xf ur Ru 2A Exh ran 2A1-A
2A Shtdn*Xfur 1. 23 Exh Fan 232-B
2A Bhtdn Xfur Ru 23 Exh Fan 2B3-3
2A Shtdn Ifur Ru 23 Exh ran 231-B
23 POSIT DISPLHNT PHP RECIRC VLV
23 RVST To RHR Pup flow Cont Viw

203 CIA VENT 3D IA1-A
203 CIA VENT BD 1A1-A
203 CIA VENT BD 1A-h
205 CIA VENT BD 131-S
205 CIA VENT 3D 131-B
205 CIA VENT 3D 131-B
206 CIA VENT BD 132-3
207 CIA VENT BO 2A.3-A
207 CIA VENT 3D 2A1-A
207 CIA VENT BD 2A1-A
209 CIA VENT 3D 231-3
209 CIA VENT 3D 231-B
209 CiA VENT 3D 231-3
235 RNOV 3D 1A1-A
235 RMOY 3D IA1-A

1I1-NTR-30-2440-A 3.00
1 1-KTE-30-2440-A 3.00
1 1-KT3-30-244F-A 3.00
1 I-KTR-30-24$F-B 3.00
1 1-NTR-30-2480-9 3.00
1 1-NTI-30-2411-3 3.00

O-HTR-31-421 144.00
1 2-NT3-30-250?-A 3.00
1 2-KTR-30-2500-A 3.00
1 2-NTR-30-250E-A 3.00
1 2-NTR-30-2460-3 3.00
1 2-MTR-30-246H-3 3.00
1 2-NTR-30-246F-3 3.00
1 1-rCV-62-275-A 0.70
1 1-FCV-63-1-A 10.30

4.40
4.40
4.40
4.40
4.40
4.40

173.22
4.40
4.40
4.40
4.40
4.40
4.40
2.30

15.10

27.4
27.*4
27.4
27.4
27.4
27.4

27.4
27.4
27.4
27.*4
27.4
27.4
16.0

116.4

1.15
1.15
1.15
1.15
1.15
1.15

1.15
1.15
1.15
1.15
1.15
1.15

Fri-AO10
EF)-&010
KF3-Ao1O
373-A,010
173-AO1O
mF-Aoio
FID63322s
313-A.010
EF'-Aolo
tiF-kolO
E12-AO10
EF-AcO1
E73-AOIO

10 EF3-A0OO
20 E73-L,050

\HCC\MCCLDS * SEE SECTION 6.0

H 8 CALC
CH REV

M-13213-A
K-1327 3-A
11-1327 3-A
11-13273-A
11-1327 3-A
11-1327 3-A
11-09 494-A
11-1327 3-A
11-13 273-A
11-1327 3-A
N- 1327 3-A
K- 13273-A
11-1327 3-A
11-12809-A
A-06 555-A

N 314
N 314
N 314
x 314
N R14
N 314
y 314
N 314
N 314
N 214
N 314
N 314
N 314
Y1314
N 314

PAGE %5ATTACHMENT M09494A



ATACMETN049ACALCULATION VDN-EEB-NS-TIOS-OO08 Rev 14 TABLE 11 MCC CABLE PROTECTION PAGE d

NODE BOARD COMPT EQUIPIDJIO

207 480V CIA VT BD 2AI-A 100 0-HTR-30-147-A
207 480V CIA VT 3D 2A1-A 100
209 480V CIA VT BD 231-3 100 0-HTR-30-156-B
209 480V CIA VT BD 281-B 100
235 480V RX NOV 3D WA-A SF 1-FCV-62-275-A

31CR 31CR FUSE FUSE CABLE
TYPE $TO TYPE RATING NO.

BF3-3100 2PL3697A

EF3-3100 2PL3S6S3

E73-AO1O 2 lV3300A

CABLE CABLEMOThIS
SIZE PROT
12 PASS
li PASS DCH 4-10669-A REPLACES CABLE At HEATER (VWV 16 250C)
52 PASS
16 PASS DCII !1-10669-A REPLACES CABLE Ai NEATER (VW 16 250C)
112 PASS DCII W-12809-A

-A

ATTACHMENT N09494A



ATTACHMENT M09494A

BOARD

480V SHDII BD 132-B
480V SHDN 3D 132-B
480V SHDN 3D 232-3
480V SNDN 3D 2112-B

CALCULATION VIIN-3SB-11B-TIOO-0008 Rev 14 TABLE III LYSO CABLE PROTSCTUN,

COMPT ZOUIPIDNO lBK SENSOR LDPU LDTD BDPU IDTD INS? CABLE CABLE
NO. TYPE NO. fizz

9D 0-MTR-31-55-8 150 0.90 6 9 IPL5520B 4/0
9D 12
9D 0-MTR-31-61-B 150 0.90 8 9 2PL55208 4/0
9D 12

CABLE NOTES
PROT

PASS CABLE REPLACED 114
PASS PIGTAIL ADDED 0Cl 1-15056-A R14
PASS CABLE REPLACED R14
PASS PIGTAIL ADDED F-15056-Aý R24



ATTACHMENT M09494A TABLE I V VBN-EEU-HS-TI06-0008 REV 14

COMP? EQUIPID-N0
No

LOAD rLI LRA OVLD loin LRA/
SIZE OVLD loin

OVLD
M'

LRA
CulT

MR?

14'i.iir i.41B7L/mmOK
(amps) loin TIKE

OVLD (sac)
(M

235 RHOV SO IA1-A
235 RMOV BD IAI-A

Sr 1-FCV-62-275-A 0.70 2.30 16.00 T26
10A 1-1CV-63-1-A 10.30 15.10 116.40 T42

2.03 786 YES
11.0 1056 YES

3.24:3 160 10 20
21.291 194 20 40

400 YES YES M-!iO$0-A 314
300 YES YES A-06555-A 314

MODS
NO.

BOARD

PA(gE a

0

DUTY
dcI

(see)

mFi
at

5')?!
ecC

(Coc)

TRIP

DUTY
dCC

TRIP
IN (
loi n

DdN REVd



ATTACHMENT M09494A TABLE V WBN-EEB-NS-TIOS-0008 Rev

OP ENG-TITLE NODE BOARD
NO.

2A 480V Xfmr Ra IA Exh Fan lA4 200 480V AB CON "4cc
2A 480V Xfmr Ru 28 SOh ran 294 200 480V AS CON M4CC

14 NON-12 MCC CHANCES P~AGE '

Comp? a? EOUIPIDNpo LOAD FLI LB.5 SP OVLD STROK DXR IKR SET DCN
NO SIZz s119 TIM& INST POSIT REV

A 4A 1 0-NTI-30-244J 3.00 4.40 27.4 1.15 T34 gr3-A010 50 4 N-13273-A 314
A 0E 1 0-NTR-30-246J 3.00 4.40 27.4 1.15 T34 173-AD1O 53 4 K-13273-k R14

\MCC\ P.BCOMMCC



L.JIN-L FR-MS -T T(8 -C00Th R 1`

1.0 SCOPE

THE PU.RPOSE Or THIS REVISION IS TU:

1.1 REMOJVE THE UNVERIFIED ASSUMPTIONS IN REVISION 0 OF THIS
C.ALCULAT ION. THERE ARE FIVE UNVERIF IED ASSUMPT IONS WUVA' s.
THE ASSUJMPTIONS ARE IDENTIFIED AND STATED IN SECTION 2.0.

1.2 DOCUMENT MOTOR OVERLOAD SELECTIlON TAB~LES FUR CONT INUOUS
DUrY MOTORS WITH A SERV.ICE FACTOR OF 1.0) OR 1.15.

2.0 UNVERIFIED ASSUMPTIOlNS IN RFVTSIUN (-

25 THE THERMAL OVERLOAD RELAY K:NOBS ARE ALL SET ON THE 100%Y
MARK.

2.6 ALL MOTORS AT WATTS BAR HAVE STANDARD EFFICIENCIES.

2.8 IN MOST C:ASES, THE VENDOR C:ERTIFIED CURVES ARE NOT
AVAILADLE FOP WATTS BAR NUCLEAR PLANT. IN OR:DER. TO BE
CONSISTENT WITH TVA CALC:ULATION PRACTICES, THE TRIPPINGI
C:HARACTERISTIC:S OF IHE PROTECTION DEVICES, WITH THE
FOLLOWING EXCEPTIONS, HAVE BEEN TAKEN FROM MEDIUM AND
LOW VOLTAGE-PENETRAT ION C:ALCULATION EED-MS-i 108-0015,
AND APPENDIX R CALCULATION DS 0:684E2, REV. 1.

THE FOLLOWING VENDOR PUBLISHED CURVES WHICH ARE NOT
PART OF THE ABOVE MENTIONED C:ALCULATION HAVE BEEN USED
IN THIS CALCULATION:

WEST INGHOUSE OS-BREAKER CURVE 1
WEST INGHOUISE DSL-4 16 LIMITER CURVE 639431
WESTINGHOUSE C:O-6 RELAY CURVE 418265
GBE IAC:51 RELAY CURVE GES-70:)1B
GBE IFC.53 RELAY CURVE G3ES-7015A
GiE E150 LINE (TED) 13641 15C)) C:URVE 'BES-L.121D
GE J600C LINE CURVE GBES-SI0~4I: FOR TJK BREAKER
GOULD SHAWMUT CF C.ABLE PROJTEC:TOR C:URVE 169BE
GOULD SHAWMUT TRS15R, TRS30P FUSE CURVES
I TE GOULD CURVE ID-9002, REV. 1 FOP S54
ITE BREAK ER CURVE FOR ITE-EF3 BREAK~ERS
HTE BREAK ER CURVE FOR ITE-FJ3 BREAK ERS

THE TRIPPING CHARACTEFRISTIC OF THESE DEVICES ARE ASSUMEDI
L ~TO BE APFPLIC:ABLE FOR WATTS BAR.



.10 VENDOR INFORMATION SUFLlED TO SARGE[Nr L I V1JIY
NECI:ESSAF:Y TO SIZE GENERAL ELEC__TRJl_ THERMAl_ UVLPLF)AU
HEATERS, FOR MOV's, C:ANNOT UNQUESTIONABLY BIL lIt 1 i~l'
TO THE MODEL NUMBER OF THE STAR;TUPl: THAT liH lN',3tA~l,_II)
AT WiATTS E4AF. TN 0-M-CC-21'5-C 1-S. IT 1S ASSLJMELL), tHAI 11
IS THE i:ORREi: T DOC:UMENTATION.

2..11 THE RANGE USED IN THE C:ALCULAT ION FOR MAI.INLI-4IC ONLY
MOLDED C:ASE C:IRC:UIT BREAt::.ER TRIP SETTINU.SDFFR; ur
THE RANGE SHOWN IN 11-8.

3. k 3OuF['l-:E':L OF DES IGN I NPUT /REFEPRENIZ'ES

3.1 WES1 INGHOUS-L "s U.1IOIN LHOOK FUR INLOOR LOW VULTA(AL
rIETAL-ENlCLOSED SWIT'7_Hl'3EAF FOR WATTS BAR NUI-LLFAIR PLANT"
i:-ONTR;Ai-T -741-:-84G,47

33WLSTf I NG3HOUSE F-ONTRACI 74l'.2-84647 I-:OOR.D I NAT IUN DIJRAW I Ni-S
666':2.4 THRU 666971

3D.3z WEST INGHOUSE DESC:RIF-TlVL BULLET IN 332-850 "POWER 1C:ENTERS'C-,
I NC.LUD ING TYPE DS SW ITL-.HGEAR"

34 13E TEC-HN~i-AL- DATA GiET-7-15Ei "TYPE IA:: lIME OVERC'--UrR.F.ENT
SWITC-:HGEAR' PR'OTECTIVE RELAYS"

.5VENDOR TECHNICAL MANUAL FOR GE 6900J VOLT SHUTDOWN
BOARDS (.WBN-VTM-Gf3080'-01(:1)(1)- -F'REL I M I NARY)

.6 GE INSTRUCT ION MANUAL JG3El:.-3p405'3A TIME OVERF:I:URRENT
RELAYS IAC-:S1A etc:

37 GE INSTRUCLTION MANUAL GEH-17533 TIME OVERCI-UFR.RENI
RELAYS TYPE IAF:

-8 GE INSTFUC-1 ON MANUAL G3EI`-4,53175E TIME OVEF'C:URR-.ENT
RELAYS TYPE IFI::153A

3.9 VENDOR lEC:HNIC__AL MANUAL FOR GENERAL ELEC:TRIC-: 7"70(:)c
LINE MOTOR C: .ONTROL CENTER: (.WBN-VTM-GE0--8-005)()ý-.'

3.C1 VENDOR TEiCHFNIC-AL MANUAL FOR' BFROWN BOVER I LOW VOLlA(c*L
')W ITi: .HGEAR* FOR 5TH DIESEL (-.WBN-VTM-AS504-003)(-)ý)-.

3.I VENDOR TECHNIC-AL MANUAL FOR WESI INGHIOUSE DS 910,C VOLJ
-'W I THI.JEAR WI-T-W2-06)

F: 5
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33.1'.2' LETTER. FROM WESI INGHt1USE -TO TVA SU'BJECT1 "DLS ':UFi-.:ENT
LIMITERS WE'NP 480'. VULr S:W! -,.THi'JEAFP. -ONTF-.Ai-T '74C:2.-84647"
RI MS (B43386(0)5-1306L)

3~. 113 GE INSTRUC:TI ON MANUAL i-El: --'34(-54A T IME OVERICu .ENT
RELAYS TYPE 1AC-533

3.14 GOULD SHAwmur TPI (UN!'. FUSE B4ULLETIN TR6oGR

315GE CONTROL --ATAL(Jl:)~-

316 SHAWMUT AMP-WPAP i-AK-lF [iL rUF- BULLET IN A- r6 1
REVISED DECEM"LPL. 1'*'I3l-

3.17 C HASE-SHAWMUT TFP.I-0N11: FUSE BULLETIN TR-606,

3.18 GOULD ITE ELEC:TF1C:AL PRF;ODUC,-TS SP-EEDFAX ofi:r 1977

319 VENDOR TECHNIC-AL MANUAL FOR ITE MOTOR CONTROL C ENTERS
WBN--VTM-AS04-0O1O

3.2 TA I:AL:LATONWB-EEB-MS-T~I()5-(-n01-- AUXILIAR:Y POWEU SYSTEM DATA BASE (TELAS')

-.1E'I F'IA DESIGN GUIDE DG-E-..4.6 Al': AUXILIARY POWER'
SYSTEM DESIGN EQUIPMENT TYPIC-AL DAlA

I.2 VA C:ALC:ULATION WBN Ef-MSTO-nl ENET-F*A-f ION
FFZOTEi: TI ON

GOUtLD[[ ITE ELECTRICAL DISRfIBU-1IiON EOU~IPrILNI I*JU2-
SPE EDF AX

3.24 ITE C:URVES TD-4948 REV 1 DATED DEC: 9, 1916, ANDu
TD-E808P-7 REV I DATED NOV 222, 1976

3.5PMB6--1 F- MOTOR OVERLOAD HEATER SLClO

1.1.f) DESIG3 N INPUT DATA

4. 1 WEST I NG'HUUSE DS-BREAKEp C:URPVE 1 (.PEFERE:NCE 3. 1)

4 WEST I NCGHOUSE AMF'TEC TOR I -A C:URVE 7C)5501 ('PF-LEF$N' .E ? IP4.3' WESTINGHOUSE CO-.0- RELAY C:URVE 418248 (REVFERENCE1-J 1)

4.4 WESTINGHOUSE CO-B- RELAY C:URVE 418'2'65

15



WBN-EEB-MS-TrI0c8-000C8 Rcv 1I,

4.5 TIME CURRENT C:URVES FOR DSL-416 LIMITERS (REFLRLNGE ;.A

4.6 TIME-C:URRENT LET-THROUGH CURVES FOR DSL-416 LIMIrEI.S
(REFERENCE 3.12)

4.7 LOW VOLTAGE SWITCHGEAR COOR:DINAT ION CURVES (PEF ERENQ
3. 2:)

4.8 GE TIME-CURRENT CURVES OF TYPE IA': RELAYS WITH INVERSL
TIME CHARACTERISTICS

GaES-7001 (REFERENCE 3.4)
F IGURE 2 FROM GEH- 1753 (REFERENC.E 3.7)
FIGURE 9 FROM GEK-34053 (REFERENC E 3.6.)
FIGURE 9 FROM GF4:-'?404 (REFERENC.E 3. 13)

4.9 GE TIME-CUR.RENT CURVES OF TYPES IFC:53A AND IFC53D
FIGUJRE 7 FROM '3EK-45375 (REFERENC:E 3.8:)

4. 10 EBBC POWER SHIELD TIME-CURRENT CHARACTERIST IC:S F OR
SS4 CURVE TD-9002 (REFERENCE 3.1l0)

4. 11 TRI-ONIC: CHARACTERIST IC MELTING TIME-CURRENT GURVE
36817-E (REFERENC:E 3.17)

4.12 IRI-ONIC FUSE MELTING 1 IME-CUPPENI DATA 15-600 AMPS,
6(:(: VOLT Cs AT. NO. rPS AMP RATING) R (REFERENCE 3. 14)

4. 13 GE OVERLOAD DAT A FUR 200- LI NL FULL VOLTAGE MAIJNLT 1 C
STARTERS (REFERENC:E 3.9)

4. 14 SHAWMUT CABLE PROTECTORS CHAR'ACTERISTIC. CURVES F OR
COPPER CABLES CP6 0 CP6A (REFERENC:E 3. 16)

4. 15 GE E150 LINE TIME-CURRENT CURVES [OF BREAKER TYPES TED
'6ES-61218 (REFERENCE 3.9.

4i.1 GE. J600 LINE TIME-CURRENT C:URVES FOR BREAK ER TYPES TEL)
'iES--6104C (REFERENC:E 3. 9)

4. 17 MOTOR EF FICIENC IES (REF1 ERENCES 3.20 & 3.21)

4. 18 I IL OVERLOAD DATA FOR SERIES 5600 MOTOR CONTROL CENTERS
(R~EFERENC:E 3. 19)
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5.': JUSTIFICATION OF ASSUMPTIONS

5.5 Ni; iL ERMAL WV v--,LOAD RELAY K.NOBS A RE ALL SET GN THE 1007.%
MAt-.'i:-- ASSUMPTION ,2.50.

RESOLUT ION

DO--N M-14890-A HAS BEEN INITIArED 10 ENSUF-E.! ThAT THE OVER-LOAD
RELAY K:'NOBS ARE SET AT THE 100--7. MARK.

5.6 ALL MOTORS ATWATTS, [(Ar HAVE STANDARD EFFIIC:IFNC-:IFc---

RESOLUT ION

A REVIEW OF THE TELAS DAIA BASE (.REFERENCE -3.-2( WHIC:H is
BASED ON WALiKDOWN DATA, TEST REPORTS ETC.) DID NOT REVEAL
ANY MOTORS WITH EITHER UNUSUALLY HIGH OF' LOW EFFIiC-IENLIES.l--
THE MOTOR EFFli':IEN, IEs ARE WITHIN THE RANGES DEFINED IN
ELE':-TRI':AL DESIGN GUIDE DG-E2:.4.6 ('REFERENCE 32)

.8IN MOST C:ASES, THE VENDOR C-EPTIFIED CURVES AF:E NOT
AVAILABLE FOR WATTS B4AR NUCLEAF PLANT -- ASSUMFT ION -2.0.

RESOLUT ION

5.8.1 WEST INGHOUSE DS-PREAKER C:URVE 1

IOURD I NA TION C:URVES FOR THE 480V LOW VOLTAG3E SW ITI-.HG.3EAF
WERE PPOVIDED BY THE LOW VOLTAGE SW1TI:HGEAR I-:UNIRAIA:.
THE BREAt::ER' S T IME-C--URRENT CHARACTERI1ST IC.S ON THE C.OO D--
INATION CURVES AGREE WITH THE W DS-BREAKER CURVE 1 PROVIDED
IN THE LOW VOLTAG3E SWITCHGEAR INSTRUCTION BOOK. ALSO, A
L UMFARlSON OF C:URVE 1 AND C:URVE NO. 7(55(-1) ON THE AMPTECJCJF
1--A DISI-CLOSED THAT THE ONLY' DIFFERENCE BETWEEN THE [WO
CURVES IcS THAI CURVE I CLAIMS MORE f:-ALIBRAT ION POINTS FOF.
THL LONG DELAY PIC-:t:.UP AND LONG DELAY TIME. CURVE 705501
F-OR, [HE AMPTEC:TOR I-A IS PROVIDED IN THE VENDOR. TEIC--:HNII-.:AL
MANUAL FOR WESTIN1GHOLISE DS 48C:) VOLT SWITC-'HI3EA' (REFFRENFr:E

~. .H- WLSII NGHUUSE '0.:-B RELAY flURVE 410-65

SOME OF THE COORDINATION C-UR.VES-- PROVIDED BYor WESTING-HOUSE
SHOW [HE fCODNATION OF THE MAIN BR-EAf.FR W11H [rHE LOIAD
BPELAl .E PD. THE *r IrIE--[LURF;EN'T CF IAAFAITER 1ST IF0.5 OF THE K-
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RELAY USED EtY WEýT INGHCJUSE IN THEIR i_:OORDINAI IOPN C'UF'VES
AGREE WITH THE C:O-8 R.ELAY C--UR'VE 4182'65. ALSO, COMPARISON
OF THE CO-B RELAY C--UfRVE 418-48 PROVIDED IN REFERENCE 3. 1
SHOWS THAT CURVE 4.182.;48 IS A BLOWN-UP 'A rNOF.FI:URVE
4132P.'Y 1.41'r-JH WAS Uv'r-r) IN THE CALCULAT ION.

.83WESTINGHOUSE DSL-416 LIMITER C--UR-VE 3ý94 '311

CLIURVE 63194311 AGjREES WITH IFHE TiME-CURRENT C:L'p.VES PROVIDED
FOR THE DSL-416 LIMITERS IN REFEREN_:.E '3.3:. ALSO,
WEST INGBHOUSE IN A LETTER' 10 TVA (RIMS B433 8605 '.2'800),S)
PROVIDES C-URVE 63:94312, WHICH SHOWS THE LET-THROUGH
C--HAR'A'-:*TEF*ISTICI-S CIF THE D(;I -41F, LIMITERS. THIS *-:LJFR'VE IS ALSO

..4GE IAFC51 REt AY L-'UFYLE (3ES--7Oq1t

A -*JMFAFIiON OF RELAY C:URVE GES---7C")1-)B AND THE r IME--C_-URRENT
C-URVE PROVIDED IN THE INSTRUfCTION B00OK* WIT~H 1HE HARDWARE
(PEF ER.ENIJE -3./7"J REVEALED THAT THE TWO C__UR.VES AGREE.

5J.3.r5 ;.GE IFC:523 RELAY CURVE GES-7C'15A

A lI:rMFAF'ISON OF RELAY I:IJRVL G'3E-70__15A AND 'THE TIME-C-:URRENT
t:URVE PROVIDED IN THE INSTRUf:TlON B0OO:. WITH IHE HAR:DWAR-.E
('REFEP-'ENi-:E 33.8) REVEALED THAT THE TWO CURVES AGREE.

5i.8.6 (JE E15(-- LINE (TEDI1364T150. C:URVE GES-61218

C:URVE GES-61'.11B IS ONE OF THE C:URVES PROVIDED IN H:EFE1k'ENC-E
3.9 "VENDOR: TECHNIC:AL MANUAL FOR GE ý 7 -- LINE MOTOR CONTIROL

C-ENT ER"

5P. 8.7 GE J6OC) L INE F_.UFVE GE c_3-Ef 141- f OR, TI J: LIRLAVLER

CURVE G*_Es-610_41':: IS ONE OF THE C:URVES PR:OVIDED IN REFERENCE
3l~.9 "VENDOR- TECHNICAL MANUAL FOR GEL 17(700 LINE MtTO-F' C--ONTf*OL
C-ENTER".

5J.8.8 GOULD 5_-HAWMLJT 1R1FT*_~FUSE

C-URVE '36817-E IS PROVIDED IN REFERENl-E 3~FOR 1IHL TIME-
FI:.URRENT CHARAL TERPI ST [11 OF T HE 1R3RFUSE. A L UMrF'AR 'I SUN
F!ETWEL-N THE r IME-r:URREN I UFl.J'v'ES USED I N THE C _AtLi_:LA T I N F-0-;
THE TF.S33OF) AN[ F'_:U)VL -16817--E REVEALED THAT HLFRFE ARE
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BASSICALLY NO DIFFERENCES.

5.83.9 ITE 1-3OULD C'URVE TD-90022, REV. 1 ~F 3

I::~vETD-0CI IS ONE OF THE CURVES PROVIDED IN R:EFERENC:E
3. 10 "VENDOR TEI:-HNICAL. MANUAL FOR BROWN BOVERI LOW VOLTA13E
SWITC__H'EAR' FOR 5TH DIESEL.

5.8 13 OULD SHAWMUT C'P C-ABLE PROTECTOR CURVE

SOME DIFFEFENC_:ES EXIST IN THE CURVES AVAILABLE FOR THE
CABLE PROTECTJORES. THE C-ABLE PROTEI::TORs IN C:IRC~UITS. THAT HAVE
rrI-Lflt'ILVt 1JLVICLb uUiWNSIKLAN ]HAI MUST L.ofrl)INArL WiITH
THE I VSG BREAf` ERS ARE BEING3 REMOVED BY DCN M-12U6_)E4-A.
THIS INCLUDES ALL CLASS lE MCC: AND C:ONTROL POWER FEEDERS.
CABLE PROTEC-TORS THAT ARE BEING RETAINED ARE ONLY IN

MOTOR CIRCUITS AND PACKAGE LOAD TYPE CIRCUITS AND AR:E
REDUNDANT TO THE LOAD BREAKER FOR FAULTS LESS THAN THE
B(REAI::ER's RATINGS. FOR ANY DIFFERENCES IN THE TIME-C:URRENT
C.HFARAC-TERISTII:-:S OF THE CABLE PRorEC:ToRS, ONLY THE PROTE':TION
OF THE C--ONDUC:TORS IN THE ELEC:TRICAL PENETRATIONS NEEDS TO
BE VERIFIED.
COMPAR'ISON OF THE C--P6 & C-P6A C"-AbLE PROTEC:TORS' TIME -L-URRENT
ICHA RACT EFRI STICS DISCLOSE THAT THE CPACABLE PROTECTJORS
PR:OVIDE THE MINIMUM FROTEC:TION OF THE TWO. FIGURES7.-.
IN SEC__TION 7.t.0 SHOW THE THERMAL C.APABILITY OF /,2ML
AND 335)( M11CM P'ENETR-.ATION CONDUCTORS WITH THE TIME-C:URRENT
CHARAi:_:TERISTIC._S OF THE LAR13EST SIZE CABLE PROTECTOR, (LP6F'A
TYPE) FOR EACH C-ONDUC--TORF SIZE. THE THREE FIGUPES SHOW THAi
THE PENETRATIONS ARE PROTECTED WHEN THE TIME-CUR-RENT

1r:HARF_:ALTEF 1ST IC .S OF THE C-.FFA 'LEAST CONSERVATIVYE) ARE USED.

5ý.3U. 1 1 I TE BRFAil`ER C:URVE FOR I TE-EF'3 BREAKERS

A SL IGHT DI FFERENC:E BETWEEN C:URVE TD8087 AND 1C U.LF:VE
(E'),(EH.),(EF')-lA WAS' OBSERVED IN THE INSTANTANEOUS REG ION.
THE FOLLOWINI.3 TABLE SHOWS THE DIFFERENC.E BETWEEN TWO C-URVES
OBPTAINED' FOR THE I [E-EF33 8BREAK:-ER;S:

EF BREAKER C:URVE #1 *:F:UVE #'.
FRAME SIZE TD8087 (E),1 (E H.1 ( E F) -1 A

(amps) (amps) -A[TPS)

15-4(-) 4o)C)-70C)40-5

5Q, 1- C-) 6 - 10C00( C 10 0:)0)0 1 2(

I:UvE# WAS3 USED IN THE 1r:ALr_:ULATION AND IT 1S 'THE WORST

R 15
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C.ASE FOR: BOTH PROTECTION AND C.OOR:DINATION FOUP 4dPLAK EV IN
THE 50-100 AMP FRAME SIZLE. HOWEVER, CURVE #1 IS T HE WOR~ST
LASE FOR C~.ABLE PROTECT ION FOR 15-40 AMP FRFAME SI ZE.
COORDINATION OF A 100 AMP BREAKER WITW THP DIESEL AOXILIARY
POAPD I q SHOWN IN FI1GURE 7.5. DRAW INGS FOR 20-40 AMP HAVE
BEEN REVISED TO REFLECT THE HIGHER MAXIMUM INSTANTANEOUS
C.URR'ENT (FI GURES 7. 6-7. 10 RESPEC:T IVELY). REV IEW OJF THE C:ABLL
PROLTECTION TABLES SHOW THAT ALL G:AMES A%: CuLL~ RROT9 TD
HSING THE WBP4Oc GA6L 'AUC T-0lC e-PA-5'L f~te-,pjetJ 115 '~l>rLj_

en*47I1-eAJT V-AT.Ir TOE ItM'Tlh&L- M%/bL_ v&PoP4- f tA w/-io

S.8. 12 ITE BREASKER CURVE FOR ITE-FJ2 BREAKERS

A SLIGHT DIFFERENCE BE[WEEN CUR.VE TD4948 AND) CURVE F-J-1A
WA! junl7:EG N "L iiN5TA" TAH EOU3 R I'N . im )1LI- Luw iN:'4
TAIALL SHOWS THE DIFFERENC~E BETWEEN TWO CURVES OBTAINED FOP
THE I IE-FJ BREAKERS:

FJ t3REArL C tURVE #1 C:URVE #2
FRAME SIZE TD49i48 FJ-l
(amps.) (amps) (amps)

70-12S 750- 1600 75u16£00

150o-175 9e60-200C'/0 7o1 6U0

200u-225 960:-20C0o 960-200CU)

CUIRVE #w WAS USED IN THE 1.ALC:LLAT ION AND REFLERENCE 3. 18
STATES THAT [HE MAXIMUMI SETTING FOR A FJ3 BREAKER
CORRESPONDS TO 1600 AMPS FOR A 70 TO 175 AMP BREAKER.
REFERENCL 3.23 STATES A FJ6 BREAK~ER HAS THREE MORE
ALDIJfIDNAL SET TINGS WITH 2000: AMPS CORRESPONDING TO THE
MAX IMiUM SETTING. WALKDOWN DATA CONFIRMS THAT THE MIAXIMUJM
INSTANTANEOUS SETTPING IS 1600 AMPS F OR A 175 AMP BRFEAKER.
HOWEVER, INSPECTION OF FIGURES 7.11-7.12 REVEALS THAT IF THE
175 AMP FJ3 BREAK ER COULD BE SET AT 2000 AMPS, COORDINAT ION
WOULD STILL EXIST. ALSO, REVIEW OF C:ABLE PROTECTION R:EVEALS
THAT THE CABLES WOULD BE PROTEC:TED AT THE 2000 AMP SETT INGI.

5.10 VENDOR INFORMATION SUPPLIED BY [VA TO S&L TOi SIZE GE
THERMAL OVERLOAD) HEATERS FOR MOV's CANNOT UINQUESi ION-
ABLY( BE TIED BACK TO THE MODEL N'UMBER. OF THE STARTER.

RESOLUT ION

THERE ARC TWO MDV's ON GE MCC.' s AND THESE MOV'sE HAVF THLIR
OVERLOADS BYPASSED FOR AN AC:CIDENT IN ACCR~rtDANCE WITH PG
1.10C. THE THERMAL OVERLOAD HEATER CUJRVES PROVIDED 10
S3ýL BY 'iVA WERE CUIRVES THAT TVA HAD COORDINA[TED WIT1H GE

R 15



FOR THE C*R12--3p TYPE OVERLOAD. THESE lC-URVES ARE fP OR'HE IF: 1:
THERMAL OVERLOAD IN ANY STARTER.

5. 11 THE FRANGE USED I N THE CALCULAT ION FOF: MAG~NET IC` ONL Y
MOLDED CASE CIRCUIT BREAKER TRIP SETTING~S DIFFERS FROM
THE RANfF SHOWN TN TI-8.

RESOLUT ION

THE RANG3E STATED IN TI-8 (PARAGRAPH 7.3 IS 1() TO 1.- JIMLS
THE FULL LOAD CUF'l:FENT !-Or-. MAG'NETIC- ONLY MOLDED I::'ASE IPIr
HLRAKLLý'. lHE R'AN;.jL U~ED IN IHIS L.ALiLLULA-flUN iS 185%! TO 5/
OJF LOiC-f:ED ROTOR CURRENT OF, FUR VERY SMALL MOTOR'S WHERE THE
STATED RANGE i-:ANNOT BE AtC:HEIVED, THE MINIMUM SEIT ING ON
THE SMALLEST BREAKER. THE SMALLEST BREAi! "Eri' USED IS A
EF3-A0013 WITH A MINIMUM SETTING~ OF 7 AMPS. SECTION 6.3 IN
REV C) PROVIDES THE BASIS FOR THE TWO VALUES (LOWER: 185%. AND
UPPER 2.*357.'j USED, AND SECTION 6.2?.1 PROVIDES THE JUST IFIC-
AT ION.
THE BASIS AND JUST IFIC--AT ION STATED IN SECTIONS (p3AND I..
RESPEC-.TIVELY AF:E ACC7--EP TABLE TO WBNP/'TVA. -N8 DEVIATIONH 180
TI 0 WILL6 [BE GENERATED AG SUCGGLTED 1H SECTIONH S SINE;L 41 B-
W1LL B~E GUPEF:CEDEP IN THE NEAR FUTURE BY' A FZEPLACtE1Er4t
DOCUMHENT- THIAT IC EEING GENERATED ElY IVA FOR E[10Th T+VA AND.

C3TFCTH SE. TI e wAs rPup::HASEED FF:Ori A E!BOr4TR.AFC.TG AtD-
1f L :i mITED Ely CONRAC TOTA- PER;soNNELi USC ON4LY. 1<rrztiDfqD

R 15



F6.() METHODOLOGY

6. 1 UNVERIFIED ASSUMPTIONS (.UVA')

THE METHODOLOGY USFD IN REMOVING THE UVA's WAS TO REVIEW
THE UVA AND DETERMINE ilHE NECESSARY A~iO-11N(*s) NEEDED 'To
RESOLVE ITr. IN RESOLVING THE UVA ON VENDOR'c --:EF,'TIFIED
TIME-C7URRENT !':UF;VLS NOT B4EING AVAILABLE, A LITERATU)RE TYPE
SEARC:H WAS PERFORMED FUR' COPIES OF TIME- -:JCF.uREN r *-"LiL-VES IN
THlE TIME PERIOD WHEN lHE EQ~UIP'MENT WAS OPRDLERED/F'UFRl :HASLD
AND FOP: THE LATrE:T AY.AII API F !TME-C-.UF-F',EN T C UFVEs). THL TIME-

Ut' ~LN I ~VL~ ~ri-.UMFiIKLlj AND U Ill IKNL LFNU -,AN

iN MOST F:ASES, THE DIFFERENC.ES WERE NJEUL1'.3IEL.E. WHEF-E THE
DIFFERENC:ES WERE NOT NEGLIG7IBLE, I IME-,:f'IUF&ENT -LL~rs WERL
I-:REATED (*SEC.TION 7.(-). TO SHOW THAT ODIAUNpTcTIN
EXISTS WITH THE WORST C:AbF TIME-'-::uRRF'FN[ L-HAP*Al 'rEPISlIll'..

OVERLOAD HEAl1ER SELEC T ION TAB~LES FOR C:0N]II NJUOU-3 DUTY
MOT If1Fs

I fE AND GE OVERLOAD HEAlL F'S F DI--.: tON INJLJUUS DUTY mul UPkS AkEL
TABULATED IN TAECLE3 11 H I1ASED ON THE 1KRPITEpJ-A IN P-M8b-1H
AND: THE FOiLLUW1Nf . -:.ALCULA1 ION:

R 15
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~ciri-' PMB6-- R~FEFER'ENCE .2

MOTORP SERVIC E FACTOF.:

1. 15

MIlNIMUM MAX IMUM

37.

TYFICAL C:ALCýULATTON iTE OVERLOAD G33Q-T6, SIZE 1 STARTER:

FOR SF=1.(:)

1~~ ~ ~ 1a .2
lminin 12

- v.32 1mmn 0-u2`8

F7 f) ~Fl.

25

1mmn 1.. -

1.4

Imin :)2

-TABLES I F, II WERE CALC:ULATED USING* THE 1CRF.ITEF'IA IN PM86-10,
AB~OVE '..ALC-ULATION AND LOTUS 1223.

[*ýO-A 45"ll
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TABLE I ITE OVERLOAD HEATER SELECTlION TABLE FOR COJNTINUOUS DUTY MOTORJS

NFMA KI7E 1 STARTFRS FVNR

SERVICE FACTOR SERV ICE FACTOR
1. 15

G30 T6
630T 7
1330TB8
G30T 9
G330T 10
G30T II

G30T 12

G'3, 0 T 16

G330T 18
G30oT 19

G330T20

G330T221

63OT 23
G330T 24
G330T25
G330T 26
'330T 27
'330T 28
G30T29
63(:lT30

'G30T31
G330 T32
'330T 33
1330T 34
1330T 35
'330T 36
830 T37
G330T38
G330 T39
G330 T40
G30T4 1
G3031T 42

'33 T 43
'330T 44
G30(T 45
G3031T 46

83 (IT47
13 31T 48
'330149
G33(0T5(0

G33OT5 1

MOTOR MOTOR
FLI FLY

(min) (max.)

OVERLOAD

(mini'

0.29
0.32
0.35
0.38
0.42
0.46
0.51
0.57

01.71
0.79

0.97
1.05
1.12
1.25
1.36
1.47
1.63
1.84

.2.45
2.75
3.06
3.48
3.90
4.34
4.63
5.04
5.55
6.30
7.015
7.86
8.82
9.85
11.0
11.7
12.4
13.7
14.8
16.8
18.1
19.5
.21.7
.24.4

0.28
(1.31
0. i4

0.37
0.40
0.44
(0.49

0.55

(1.68
0.76
0.85
0.93
1 .01
1.08
120

1.31
1.41
1 .57

1 .77

1.95
2.13
2.36
2.64

2.94

3.3

3.75
4.17
4.45
4.85
5.34

6.06
6.78
7.56
9.48
9.47

10.58
11.25
11.92
13.17
14.23
16. 15
17.40:
18.75
201.87
23.46

0.32
(1.35

0.38
0.41
0.46
0. 50

U. 55
(1.62
0. ,',

0.77

0.8B6
(1.96
1 .05

1.14
1.22
1.36
1.48
1 .60

1 .77

2.00
2.21
2.401

2.66
2.99
3.32
2.78
4.24
4.72
503

5.48
6.03
6.85
7.66
8.54
9. 59

1(1.71
11 .96

12.72
13.48
14.89
16.0(9
18.26
19.67
21.20'
23-. 59

26.52

MOTOR
FL I

(m i n)*

(:.26

0.31
0.34
0:.38
0.4 1
1. 46
(:.51

0. 63

(1.79

0:.87
(1.94

1 . 00

1.12
1.21
1.31
146

1.64
1.81
1 .97

2. 19
2.46
273

3.11t
3.48
3.88
4.13
4.50
4.96
5.63
6.29
7.0(2
7.88
8.79
9.82

101.45
11 .0(7

12.23
13.21
15.00
16. 16
17.41
19.38
21.79

MO TOR
FL I

(Max)1

0. 29
0.32*
(1.35

(1.38
0.42
(1.46
('.51
(1.57

U. 64
01.7 1
(1.79

(0.88
0:.97

1.0(5

1.12
1.25
1 .36
1.47
1.63
1.84
2.0(3

2.21
2.45
2.75
3.06F
3. 48
3.90
4.34
4. 63
5.0(4

5J.55

E. 301

7.05
7.86
8.82
9.85

11 .00
11 .701
12.401
13.70
14.8(1
16.80)
18. 10
19. 50

2.70

2~4.40

ITEOVLD

PAUL or- /xZ
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TABLE I ITE OVERLOAD HEATER SELEC:TION TABLE FOR C--OWINUOUS DUTYMULk

0
NEMA SIZE 22 STARTERS FVNR

SERVICE FACTOR
1 . 0:

SERVIC--E FAI.TUF-
1.15

OVERLOAD
I

( min)

6.16
6.9 5
7.57
8.56
9.72
10. 7

14.1
14.8
16. 1
17.8
18.5

.L21 .4
2.33

75
4 5. -

I TEOVLD

G30T36
G'330 T337
1630 T38
630T39

1330T401

G 330 T 433
'330 T44
6'30 T45
G'330T46
1330 T47
1330 T48

G330 T 5C1
'3T5*71

330 T 5
G'30 C-)T 5.3
G'330 T 5 4
G3) CSOT 5 5
' 13 C) T 516

MOTOR
FLI

(.min)

7.28
8.23
9.35

10.29

,1 3P 5

14.2.3
15.48
17 . 1 12'
17.79
20. 58
23.37
26. 15
28.08
33 1.25

337. 98
4'13#.46

MOTUR
FL I

(max)

6.70
7.55
8.23
9.30

10.57
11.63

14.24
15.33
16.093
17.50
19.35)
20.11
24-3.26
26.41
29.57
31. 74
,.3 5. , '-301

39.46
4 2 .93)
49 . 13

MO TUR
FLI

(m i n'.)

5-. 50
6.21

676
7.64
8.68
9.55

12. 5*
13. 211
14.38
15. 89
16. 52'
19. 11
21 .7')

24.29
26. 07

32.41
3 5
4 0.'36&

MO0 T OR--
FLI

(maX.)

6.16
6.935
7. 57
8.56
9. 72

10.70

1 4 .it )

14.8Bo
16. 10
17.BC-)
18. 50:
2,1 . 4 C-)
24.310
27. *111)
2-9.20-*

32.50--
36.30
, 9 . 5C
45. 2C
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TABLE I I I E OVERLOAD HEA TER SELECT ION TABLE FOR GLUN TINUUUS VUlY NO Tops

B11 NEIIA SiLL 3 bIAHIERS FVNR!

SERVICE FACTOR
* 1.0

OVERLOAD
I .

(min)

19.2
21.6
24.8
25.4
30.4
32.8
37.7

46.5
51.1
59. 1
64.0
70.5
78.5
85.6
95.2

MOTOR
FL I
(m in)

18.46
20. Y7

23.85
24.42
29.23
31 .54
36.25

44.71
49. 13
56.83
61.54
67.79
75.48
82.31
91.54

MO TOP
FLi

(max)

20.87
23.48
26.96
27.61
33.04
35.65
40.98
44 -rF

50.54
55.54
64.24
69.57
76.63
85.33
93.04

103.48

SERVICE FACIOP
* 1.15

MOTOR! MOTE
FLI FL
(:min) (ma:

17.14 19.
19.29 21.

* 22.14 24.
22.66 25.
27.14 30.

* 29.29 32.
* 33.66 37.

3E. 1!3 1c
* 41.52 .46.
* 45.63 51.

52.77 59.
57.14 64
62.95 70

* 70.09 78.
76.43 85
85.00 9

OR

x

.60

.40

.40

.80
70
eo)
.50
10
10
00l:
50
50
60
20

NEMA SIZE 4 STARTERS FVNR

*SERVICE FAC

OVERLOAD
I

(m in)

32.8
37.7
40.8
46.5
49:j. 7
57.5
64.8
71 .2
80.0
85.6
95.3

104.0
115. 0
1 30:. 0
134.0

MOTOR
FL I

(mi )

31.54
36.25
39.23
44.71
47.79

62.31
68.46
76.92
62.31
91.63

100.0C0:
110.58
125.00
128.8B5

ZIOR

MOTOR
FLI

(max)

35.65
40.98

50.54
54.02
62.50
70.43
77.39
86.96
93.04

103.59
113.04
1 25. 00
141.30
145. 65

SERVICE FACTOR
1.15

MOTOR
FL I

(mi )

29.29
33.66
36.43
41 .52
44.38
51.34
57.86
63.57
71.43
76.43
85.09
92.86

102.68
116.07
119.64

MOTOR
FLI

(max .)

32.80
37.70
40.80
46.50
49. 70
57.5o
64.80
71.20
8:). 00
85.60
05.30

1C04.00o
115.00
1 30. 00
134.00

'130 T46
'a30T4 7
630 T48
630T49
'130150
'G30T51
G30152
G 2 0T 5 2
'330 T S4
G30S)T 55
G330156
'G30T5 7
'330158
'330159
13 3(-T 60:
630161

'G30T51
1330T 52
'330153
'330154
'30T) 55
G33 )T56
'330 T57
630158
'30S) 59
'G30T60
'330161I
630162
'330163
6 OT 64
'330165

ITEOVLD
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.E II (iE UVEF'LUA[ HV-'^ACP; SELEC:TION TABLE FOR :.ONTINUOIJS DUlY MF~i'JF'1

NEMA t --IZ.E I STIMR TEPS FVNF:
*SERVICE FACTOR SERV1':L FAL1LF.

* 1.1

OVERLOAD MOTOR MOTOF* MOTOR MU [-OF
I FLI FLI : FLI FL I

I 31:5A0. 42 0. 40 Q. 46 C 384. 42
12 "31 C,:6 CA 0I.46 0. 44 C). 510 :0.41 6. 4

1*731:':0-66A 0. 50 C .48 0. 54C)4 . SC)
'33C C 7 1A 0. 54 : :.5' 0.59 0 (.48 -).54

1 .. C:07 8A (J. 60 0. b8 0. 65 0. 54 0I. 60)
12 31C)8 7 A C:1.6E 0.63'- 0. 72 . U.66
1 2"31-:07A 0. 77 0. 74 0.84 C0. 69 0.717

12`3-1 11 BA C.).94 0.43C 1.02)C) R4 O.' 4
13C31 A 1.05 C) 1.1 1.1 ".9 1.)

12 33C.14 8A 1.16 : 111.61.Q4 1.16
*'1233L16 3)A 1 .28I 1.21.9:.4 1. 28
1233 18 4A 1.440- 13 15 2 1.5 14f)

1 1 '1z96A 1 .56 1.50 1.70) i9 1.56
12: 3 C 2 -A 1.74 1.67 1.8 155 1.74

12U2JA1. 90U 1 .83 .0 1.7f:) 19C
123!2-'F, E.06A1.98 2.24 1.84.0

1332A2.48 2.8 27C 2.1 .48
1'23 35 FA -.8) 2.69 3.04 :.50. 28()

122:'37A3.3 319 3.61 2., .b
12"D'C4 19 A 3.71 .57 4.3 .L .1

C'1: 466 A 4.0)-7 .9 1 4. 4-2' 6 .,3.-
123' C5 2 6A 4.48 : .1 4.8B7 4.00 .4

5, ), 92,A 4.96 4.77 5.33 4. 43 4~
I -J6SA 5. 50 4.2 5.9 : .1 .)

6')'-J 5A 5.. 569 6. 43: 5J.29 5ý2'
1 -'3C:7 78C3A 6.48 6.273 7.04 11 .79 6'.48
12 '3 C'8 67 A 7. 221 6. 933 7.84 6.44 7.21iz
123 C: 95 5A 8.2 7 . 91 8. 95 : 7. '35 8.23.-
1 '31 1 -')4 B 8. 73 : 8. 39 94 .9 87
1 "3 1 1113-:'E 9. 68 9. 3:1 1.5 U.64 9.6 H
1 2-33C.1 5 B 10:. 5 : I':. 10 11.41 9.3 1-A)
12"3 1 _:1 3 7 F 11. 1 1 10. 67 12.7 991 1 1 10
123'IZCý1 8 1. 1 212. 02 1 13. 59 11.16 12 .5:

123!'C113P 3. 12..*.79 14.46 1 11. 88 13w
1 -3: 1'08 15.5B-_ 14. 90 16F. 85 1 13. 84 1 15 .5 u

12'.9817.2 16.54 18. 70 15 . 31 17.' -12 3C:14 182 14 17.50 19. 78 1 1,.6.25 18.2
12' 3 C: '2 R. P 193 2185 17 1/95 u.1

12'Z20 21.6 20).77 2I 3.4 92 16
C:r2 7 3 22. , 21.73 24.57 1 2'0. 18 2.4,(
12:3u38 -4.0 23.08 26.0 21.43? 24.00C
12'.') 6.4 25J.3I8 28. 70 23.57 64(

iVL D

F'AI__3F_ IS-1-5



AU. ;JL. AT I ON W8N j-L H- Ml--- I I fJE kev I ',

E II GE OVERLOAD H..ATER SELEC: 1 ION TABLE FOP'iN NUU DUl if ~f.

NEMA SIZE 2 STARTERS FVNR

SERVICE FACTOR C,ýERVICE F-Afl::OR
* 1.0. 1.5

OVERLOAD :MOTOR MOTOR MOTOR MOTOR:
IFLI FLI FLI FLI

(.min* (min) (max.) : (min) (max-)

1230J695A 5. 86 : 5.63 6.37 1 5.3 5.8OF
1*2-3 C7 7 8A .6.48 6. 23 7.04 1 5.79 6.48
1,2`31867A 7.36 7.08 6.00 6.57 7.36

1Tf~5 -1.7 8.77 7 7. 2,1 R)
1 Z10 4b '-. Q4 13. b1- 9. 83. G. 07 9.U 4

123:1189.6 9.2- 10.46 .593
12(725 10.6 10.19 11 . 50 :.m 9. 46 1 EXA

1 23IC13:, 7 B 11.7 11 .215 12*. 72, W.45 1 -7()

123C1 11126 : 1.2 13.70o 1.5 12.60
1 131C 1631 13.7 : 123.17 14. 8*1.2 13. 7
1238:C8B 16. 8 16. 15 18.26, E5,.0 IE. Ut"
12`3 f198?s 18.0 : 17.331 19. 57 ; 16. 07 180
12331 214 B 18.8 18.(.) 20.43 1 16. 79 18.80
127.3022-.8b 2u51 1.1 2.8 : 18 . 30 0. 5(j

132582.8 2,1. 921 24.76..0 6
1"23 C2738-lE 24. 8 23.85 *26 . 96 1 .14 248
1230303'JB 2-6. 4 238 28.70 2 3.57 *26. 40
122P31:C33108 29.6 F, 28. 46 32.7- 6. 96

L.336 34. 17 32.3 36.5 4) 3(C z9 6

1 23':-4fj(8 37.9 '36. 44 41.2-843.84
1 '3'1-44f:)B 42.* 40. 38 45. 65 7.37.50 42'.00W
1 2`3F-:460BC 4 3p. 4 1.6U3 47.(:07 38.66 433.30

E (. VL D

,ý /S- lor.,
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7.0 SUPPORTING GRAPHIC:S

FIG3 7.1 PENETRATION CONDUCTORS'THERMAL CAPABILITY CURVE

FIG 7.2 TIME-CURRENT PLOT OF 2/0) PENETRATION CONDUCTOR

FIG 7.3 TIME-CUkkEN1 PLOT OF "250 MCM PENETRATION CONDUCTOR

FIG3 7.4 TIME-CURRENT PLOT OF 350 MCM PENETRATION CONDUCTOR

FIG 7.5 COORDINATION OF EF3-B100 WITH FEEDER BREAKER HAVING3
THE MINIMUM SETTING

FIG 7.6 EF"':-B020 CABLE PROTECTION

FIG 7.7 EF3-B025 CABLE PROTECTION

FIG 7.8 EF3-B030 CABLE PROTECTION

FIG~ 7.9 EF3-B035 CABLE PROTECTION

FIG 7.10 EF3-Bt:40 CABLE PROTECTION

FIG 7.11 COORDINATION OF FJ3-B175 WITH MCC FEEDER BREAKER

FIG 7.122 COORDINATION OF FJ3-Bl75_- WITH ALTERNATE MC:C FEEDER,
BRE AK ER

R 15
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6.0 SUMMARY OF RESULTS

8. 1 DCN M-14890-A WILL ENSURE THE OVERLOAD RELAY KNOBS
ARE SET AT THE 100%. MARK.

8.2 REVIEW OF THE TELAS DATA-BASE REVEALED) THAT MOTOR
EFFICIENCIES ARE WITHIN THE RANGES IN DG-E2.4.6.

8.3 THE FOLLOWING CURVES SHOULD BE USED FOR THE TIME-CURREN*T
CC irE LISFLD t-KuILLVL UVLV1Lb~:

C:URVE PROTECTIVE DEVICE

705501 WESTINGHOUSE LVSG BREAKER' S AMPTECTOR I-A

639431
£39432

G3ES-7001D

G7ES-7015A

GE TED 150

GE TJI-.

TRS1I5R.
TRS3O F.

I TE SS-4

ITE FF3 (15-40)
ITE EF3 (.50-100)

ITE FJ3

CFEA

WESTINGHOUSE DS-416 LIMITERS

GE IAC5S1

GE IFC53

GES-6121B

GE S-6 104C

TRI-ONIC FUSE MELTING TIME-CURRENT
BULLETIN TRGOGR

TD- 9002

(E),(EH), (EF:-lA
T D8u78

FJ-l

CP6A CURVE (REFERENCE 3. 10)

R:15
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9. 0 CONCLUSION

DCN M-14890-A HAS BEEN INITIATED TO RFMOVE THE UVA ON OVER-
LOAD PFI AY KNOB SFTTIN'3. THIS DC-N NEEDS TO BE IMPLEMENTED TO
ENSURE ACCURATE OPERATION OF THE OVERLOADS AND PREVENT
ERRONEOUS OVERLOAD OPERATION.

IN THE ABOVE bUMMARY UK RESULTS, TIME-CURRENT CURVES HAVE
BEEN IDENTIFIED FOR USE IN CALCULATIONS FOR COORDINATION
AND PROTECTION.

THE REMAINING THREE UVA's WERE RESEARCHED AND JUSTIFIC:ATIONS
WERE PROVIDED TO REMOVE THE UVAs.

TABLES I AND 11 PROVIDE A LISTING~ OF MOTOR FULL LOAD
C:URRENTS AND ITE AND GE OVERLOADS SIZES RESPEC TIVELY. THE
TABLES MAY BE USED TO SELECT AN OVERLOAD FOR A C:ONTINUOUS
DUTY MOTOR BY LOCATING THE RANGE THAT THE MOTOR's FLI IS
IN FOR THE APPROPRIATE SERVICE FACTOR AND SELEC:TING THE
1 70R-RESPOND I NG OVERLOAD.

Rl 5
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ATTAC:HMENT A

WEST INGHOUSE CURVES/DATA

A.1I WESTINGHOUSE CURVE NO. 1

A. 2 WESTINGHOUSE AMPTECTOR I-A CUR:VE NO. 705501

C Y Ur T !_IG otCr' £Q-r- TTI __CIt!0r&ViT cu6r".lu ki. I

A.4 WESTINGHOUSE CO-B TIME-CURRENT C~URVE NO. 48F

A. 5 WESTINGHOUSE DSL C:URRENT LiMITERS TIME-C'URRENT ':_.URVEs

A.6 WESTINGHOUSE LETTER T0 TVA "DSL-416, ':UFR.F-ENT LIMITERS"
REFERENCE 3. 122

F: 14



Ca/xc- wSNh-EEB-AIS--rX09ooCS F?'S
Attakrne-,+A. I

CURRENTr IN MUJLTIPLES OF SENSOR RATING

- C! C!i 993 ~.Cp-oa'oc.o~~~~~~~ 11 %D 000 -- ,.00f1 ,c~o.
CUILRENr IN MULTIPLES OF SENSOR RATING

Curve No.. I

29
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TYPE CO OVERCUJRRENT RELAYS.
e0jc. w -E-vs oo ple /63a!

Afaj,eý,2f A. 3

CURVE 41823J8

3 1; 5 67 8 910 12114 1618S20
MULTIPLES OF TAP VALUE CURRENT

Fig. 11. Typical Time Curves of the T ype CO-8 Relay. M
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F - TYPE CO-B INVERSE TIME OVERCURRIENT RELAY

TYPICAL 50/60 CYCLE CURREN7 TIME CURVES

ftOUSE ELECTRIC CORPORATION NEWARK, 14qJ. U.S.A. CURVE io418265

2 3 4 5 67 910

I I1I1 II

20 30 4O02 *0P' U

Iz.Iz14~t~zrtzI~4!. ~-~-I I lilU I 1 11111T 14Z1111111I

3 4 5 6 78910

800ý
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I0

7
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22
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0§.81

MULTIPLES OF TAP VALUE
Hooa

CURRENT

0~ 0 8

.5 .6.7 691
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Limnite Ratings and Characteristics

Curve 4

Available Cun'eff in RMdS Symmer"c Amnpere
Majamum Peak Let-Through~ Cur.en. Curves

For DSL-206 Break.'
Curve?2

A-ilabI. C.,rMVn mn WAS Svnwrmesr~c&I Arpno.rs
M..raP..& tm 7hrooh CWv Cu

Fe. DSL 416 O-.ker



COLL. a&'8A-ffE8-mAS -7 rO8 -C~O8 f?,5

Ba3ctI Corporatlon is's 1 00
fiKI I'

- c'S 

I 
ICL

Mr. E. Chitwood, W8C126 !-. II
Acting Chief Electrical Engfi G - Ljj
Tennessee Valley Authority 'I
400 West Summnit Hill Drive I oeI_'=I__
Knoxville, Tennessee 37902 ~ -----

Subject: DLS-416 CURRENTL
WATTS ,JAR NIUCLEAR _

AJ.2ZJ/f-T CPITr .CE
CON5TRACT '74'C,2-84647

Buiaing D-3
9?217 Park West Botievara
Box 22550
Knaxville Tennesse 37933

'860528 006

QA Record

Dear Mr. Chitwood:

With reference to your letter of April 4, 1986, there is no curve available
for the DSL-416 limiter for other power factors. Curve No. 639432 was
produced from tests made at our East Pittsburgh, Pa., plant. The power
factor of these tests was approximately that of XIR of 6.6.

ANSI C37.13, table 3 (copy attached) indicates that for lower power factors
you have a multiplying factor that increases as the X/R ratio increases
(power factor gets smaller). This multiplying factor goes from X/R of 6.06 oF 1.07
to X/R of 8.27 of 1.11. Using a XIR of 7.35, the approximate multiplying
factor would be 1.09. When brought back to the XA/R of 6.6 base, the
multiplying factor would be 1.09 divided by 1.07 or 1.02. This is too
accurate a number to be read from a curve.

Since the multiplying factor is used to in~crease the available current of
the fault, this curve should be read with conservative bias as if the
faults were larger.

If you have any further comments on this matter, please do not hesitate to
let us know.

Yours very truly,

/dh

5/28/86 - WSR:PJL
cc: RIMS, SL 26 C-K, v/attachments

WISTn"OHO4JSK
CIN TIM41A t

I a 6-1 9 9 15 15
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D~~mm ma3-m

AVAILABLE CURRENT. RMS SYMMETRICAL AMPERES

Type DSL-416 Limiters
Let-Through Characteristics

LOhd 0.4 1qf
Westinghouse Electric Corporation i~ý 7-L/ -- v L(c 417Switchgear Division. East Pittsburgh. Pa. 15Z ~ .Printed In USA D USE

TEN~'Z VLLE.'AUTHORITY

DATE W..i ;s
(Elect Er,.ý-x Er) C-/: V!1. S. ~uhc

Curve No. 6.,
No- Info:
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ANSI/IEEE
C37.1 3-1981

S 10.1.4.2 Motor Contiribution. The part of
Othe symmetrical short-circuit current due to

motor contributions should be calculated as
follows: Induction and synchronous motors,
connected. to the bus, act as generators. and at

'6cycle after the short-circuit occurs, contribute
current that may be calculated from the sub-
transient reactance of the motor plus the im-
pedance of the interconnecting cable. Where
the impedances for the installation are, not
known, it should be assumed that the induc-
tion motors contribute 3.6 tumes their full-load
current and that synchronous motors contrib-
ute 4.8 times their MIl-load current.

When the mot-or load of thei installaition in

not knwn the following assumptions should

(ll kor nominal system voltages 01 120 V
and 208Y/120 V, it should be assumed that the
connected load is 50% lighting and 50% motor
load. This corresponds to an equivalent sym-
metrical contribution of approximately twice
the full-load current.

(2) For nominal system voltages of 240 V to.600 V, it should be assumed that the load *is
100% motor load and, in the absence of exact
information, that 25% of the motors are syn-
chronous and 75% induction. This corresponds
to an equivalent symmetrical contribution of
approximately four times the fuI-load current.

10.1.4 .30 Power Factor Considerations. Nor-
mally the short-circuit power factor (X/R) of a
system need not be considered in applying cir-
cuit breakers. This is based on the fact that the
power factors on which the ratings of the circuit
breakers in this standard have been established,

Tablt
Selection of Mull

7--cos0006 RS

IEEE STANDARD FOR LOW-VOLTAGE At POWER

amply cover most applications. For 'infused
circuit breakers this power facL,.f is 15% (X/R
ratio of 6.6). For fused circuit breakers the
power factor is 20% (X/R ratio of 4.9), which
is consistent with the standards established for
fuses. The high short-circuit current rating of
fused circuit breakers makes the need to con-
sider power factor even more unlikely. There
are, however, some specific applications when
the available short-circuit current approaches
80% of the circuit breaker short-circuit current
rating, which may require additional considera-
tion because of lower short-circuit power fac-
tors. These considerations are:

(1) Local generation at circuit-breaker voltage
in unit sizes greater than 500 kVA

(2) Gas-filled and dry-type transformers in
sizes 1000 kNA and above. Al types 2-500 krVA
and above

(3) Network systems
(4) Transformers with impedances higher than

those specified in the ANSI C57 standards
series

(5) Current-limiting reactors at circuit breaker
voltage in source circuits

(6) Current-limiting busway at circuit breaker
voltage in source circuits

To determine the short-circuit current lrating
of the circuit breaker required for thesc applica-
tions, two approaches are possible:

(1) If the short-circuit X/R ratio of the power
system is known, the appropriate multiplying
factor can be selected from Table 3

(2) If the short-circuit X/R ratio of the power
system has not been determined, a ratio of 20
should be assumed and the appropriate mul-
tiplying factor selected from Table 3

1plying Factor

System Short-Circuit Multiplying Factor for
Power Factor System Calculated Short-Circuit CL- rent

%X/R Ratio (1) (2)

1C20 4.9 1.00
15 6.6 ~ 1.00

- ~-.- ~12 8.27 1.04
109.5 1.*07

. 5 1 1 -7 2 
1 0

7 -
5 20 .0 11

(1) Factors for unfused circuit breakers '/Z>(o P

(2) Factors tor fused circuit breakers .. 9

Isar

1.00
1.07
1.11
1.15
1. .18
1.21
1.26

P"ýJe /_5--'qC>
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ATTACHMENT B

G3E CURVESIDATA

B. 1 IAC. flME-CHARACTERISTIC CURVE FROM G~EH-1753

B. 2 IAc: T IME-CHARACTERI1ST IC C.URVE G3ES-700)1

B.3 IAC51 &' IAC52 TIME-C.URRENT CHAf-AC7ERJSTIC CUR~VES
GEK -34053

B.4 IAC53 &~ IAC54 TIME-CURRENT CHARACTERISTIC. CURVES
G~EK:-34054

B. 5 IFC53 & IFC54 TIME-CURR:ENT CHARACTERI1STICi C7URVE.S
G~EK-453 75

B.6 GE BREAKERS TED &~ TFJ TIME-CURRENT CHARACTERIST ICS
C:URVES 13ES-6121B & '3ES-6103E RESPECTIVELY

B. 7 GE TJF. BEiAK ER TIME-CURRENT CURVES GES-6 10411.

B.2~ GE TIME-C:URRENT C:URVES INDEX FROM REFERENCE 3.9~

B.?~ GE. APPL~ICATION TIPS DATED 3/11/B3 NO. 001

P 15
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GEH-1753 Time Overcurrent Relays Type IAC
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MULTIPLES OF RELAY TAP SETTING

Fig. 2 Time-current Curves of Type IAC Relays with Inverse-time Characteristics
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MULTIPLES OF RELAY TAP SETTING

FIG. 9 (088880269-1) Time-Current Characteristics For The Types IAC51 And IAC52
Relays
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FIG. 9 (0888B0270-2) Time Current Characteristics For The Types IAC5..ý And 1AC54 Relays
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Molded case circuit br eaker time current curves are the
engineering documents which define technical performance
characteristics of the devices. The test parameters for
the generation of these curves are as follows:
A. Circuit breaker connected with a minimum of four feet

of rated conductor per termidnal.
B. Circuit breaker in op~en air at ambient temperature

indicateed.
C. All tests initiated from the no current condition (cold

start).

Information provided on the time current curve includes
the following:
1. Product family type
2. Specific device type
3. Ampere ratings covered on curve
A r7".'i'ciu fart :~c3 ~~- ~~tima .or-n,

instantaneous, etc.
S. Maximum total clearing time
6. Maximum and minimum temperature limits

7. Frequency ratings
L. Voltage ratings
9. Specific trip unit ratings

10. Trip unit adjustment ranges
11. 7aeIrancee

Multiples of circuit breaker trip rating are shown on the
top and bottom horizontal axis. with time in seconds on the
vertical axis. Approximate minimum and maximum clearing
time is readilyeerng om e cnrc:II43ur3uves.
PMbxarnple, a TED134100wL 100 ampere, 3 phase. 480
volt brealmr, (reference curve GES-61 15B. page 54). under
a sustained overload of 200 amperes (2 timTijzip rating)
reading up to curve fromffe horizontal axis. will clear
within AgJoIcQ..scondst. Curve also shows that this
breaker will -ri-pn-s Ianeously at current values within a
band ranging from L.5 to 2m-s breaker trip rating. This

time delay, ranges up to 0.018 seconds as shown on curve.
Tripping characteristics meet National Electrical Manu-
lacturers Association and Underwriters' Laboratories. Inc.
standards for rating and calibration.

Time Current Curves-index

BREAKER T11ME CURRENT
TYPE CURVE NUMBER PAGE

TED 15-50
TEB 60-80
TED 90 & 100
TED 15-50
TED 60-80
TED 90 & 100
TED & THED 15-50
TED & ThED 60-80
TED & ThED 90-150
TFJ. TFK & THFK
TJJ. TJK, TJK. & THUK2
TKMA & ThIOJA
AKR; TPV` & THPV;
TJ9V. THj9v. & THK9v
TJ4V. TK4V. TP4V. ThP4V
AKR: TPV & THPV:
TJ9V. THJ9V. TK9V & THK9V`
TEC
TEC
TJC 400
Tic 600

STKC 800
TKC 1200

GES-6122B
GES-6123B
GES-6124A
GES-61 13C
GES-6114C
GES-t31 1 58
GES-61 19C
GES-6120C
GES-8121 B
GES-6103E
GES-6104C
GES-6111C

GES-61958(Ground Fault)
GES-6198C

GES-61 99C
GES-9600
GES-9601
GES-6141
GES-142
GES-6146
GES-6147

0
PA; E11153P1W BI N
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General Purpose Control Department
P.O0. Box 2913. Bloomington. IL. 61701

KS ft#V-WMOV AWACRA~flUW oA AN. 3/11/83 me. -0

The relationship of M!-7202 (-ee tacit) to uur v'(u' lvoJ .@Fliyi. ittims to bq
a4sundarttood hy safty SAleSMen Ind their custgpefs. *The-*curves are plotted such
that 1.0 current on GES-7202 is 1.25 times the minimum moror currcuL utv a
heater.

Referring to page 495 of tha contrcl catalog, we see 4 column,& uf Maj~imumn Motor
Full-load AMIp (A, 8,. C, 0) and a fifth column called Heater Catalog ?lumber.
C.olumns A and 8 are used foe telertting heaters for tiingle-phaile axitors. Colwumn

C is for open-starter5 and some starter% with ambient comnpensated relays.
Column 0 is for 3 phase, 3 leg standard overload relays in an enclosed starter.

ýjulistlija pvflo.r, J. the 4.1. ijrauo Hott? ftil.10&41 Akm.,ýn Heater
C 0 Catalog Nsa~

9.19 Cfl123CI048

,.*.i j.7. vz. 10.7 CRI23CI253' The number beside the catalog number Is the maximum motor rated amps for that
heater. tt!ý aiinimum rating is implied to be the next ampere rating above the
maximuml1 of the preceding heatrr. Thus the CRl23Cl048- covers a range of motors
with full load currents from 3.4 til -&.I§ xi. CR123C1132 covers Imtors from
9.20 to 10.0 aWs. 'CRI23ClZSB covers motors from 10.1 to 10.7 amps.

7h! i nimum motoC -rated :Curr . for each--heate& Aitms* 1.25 -i i'T.`6.fri`the

As an example, a 7.5 horsponwer. open dripproof motor for 460 volts, 3 phase,. -60 -

hertz, 1.15 service factor has a full-load current rating of 9.38 a;,,93 and a
locked rotor current of 56.3 a&Vs. Using a CRZO6ClO4 starter results in using
Column D of the heater tibie. 'Thus thle heater selection calls for 3 heaters,
CR123Cl 138 for this starter. The minimum current, 9.20 an-ps times 1.25 equals
11.5 amps which is 1.0 for the GES-720Z. Now, to check. the time of trip with
locked rotor current applied to the motor, divide S6.3 amps by 11.5 which tells

us that this is 4.9 times the relay trip current. 4.9 times current intersects
the curve at two points indicating the relay may trip in 12 seconds and will
trip in 19 seconds or less.

GES-7202 can be obtained from Dis-tribution Services, 705 Corporations Park,
Scotia, N.Y. 1220?. It vil.1 come as a transparency on the standard 11' x 1
fuse and relay coordination paper so that overlays can be easily traced to shiow

coordination and setting of the upstream protective devices.

Distribution: *All Field Sales
*GC Field Sales Personnel
Gý?C Marketing
'internal Tab 28
anterna:4onal Lis,% 7A, 7C

_ _ _ _ _ _)_ _ -7.- -
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ITE C:URVES/DATA

C. 1 ITE FJ FPPFAk'FP TTME-CURPENT CURVE TD-4-348 REV 1

C.2' ITE EF & EH BREAK"ERS TIME-CURRENT U-]RV'E TD-8087 REV 1

C:. 3-' ITE SS-4 TIME-CURRENT CURVES TD-900_21 FFROM R.EF LRENCE '3. lo)

i.4 ITE MOLDED C.ASE CIFRCUIT PREAKERS SELEi:TI(Th ý' APPIAC.ATION
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I-T-E CIRCUIT BREAKERS
MOLDED CASE a

U LECTION AND APPLICATION

PROTECTION OF CONDUCTORS- 
.When BreakiEXCEPT MOTOR CIRCUITS Ahead of MoMatch the current rating of the circuit breaker to the ETI instantanampacity of the condluctirr q- Table 1 ont F -Cp 223 for for use in co,conductor ratings. If ampacity of conductor falls between short-circuitSt3nJard breaker ratings, select the higher breaker-cur- adjustable inrent rating. 

breaker proviCheck vol'age and interrupt, 
'.rush -.

to assure that they are adequale kit zi.c ý, .j...vi. in opE
circuit breake
fore must bePROTECTION OF MOTOR CIRCUITS ahead of, the

General vice.
Molded Case circuit breakers are used in motor circuits asa disCrinnpr~tina mn"-n e'-tý !.:,-i.1 UrCt~i.and should be used in conjunction with motor-running
over-current-protection devices. The circuit breakershould have a continuous-current rating of not less than115% of the motor full-load current, and its characteristicsshould permit the motor to start without nuisance tripping
from motor-inrush current.

GOULD ->
8N - EE 8 -MS - T jog,_0 I R/.

or Is Mounted immediately
tar Starter
eous-IriP circuit breakers are recommended
nbination motor starters to provide selective
protection for the motor branch circuit. The
stantaneOus-trip feature of the ETI circuit
des for a trip setting slightly above the peak
current. With this setting, no de~ay is intro-
ning the circuit when a fault occurs. This~r has no time-delay trip element and there-
used in conjunction with, and immediately
motor-running overcurrent protective de-

OMW 1-ETI CIRCUIT BREAKERS (instantaneous trip only) for branch-circuit use with alternating-current combi-nation full voltage motor starters.

3-PHASE INDUCTION-TYPE MOTORS
Horsepower Rating of Motor Circuit Orr..'e, 0.0. Trip Setting Position115 200 230 460 575 Breaker Catalog Continuous A, W Tri tang* 115 200 230 460 575

Volts Volts Volts Volts Volts Frame Number Amperes Lo 2 3 4 Hi Voits Volts Voits Volts Volts- - ' EFS-AO03 3 7 10 12 16 '21 - - 3 2- . ½EP3-AO03 3 7 10 12 16 21 - - 4 3-- - 1 EF EF3-A003 3 7 10 12 16 21 - - - - 4- 1 11, EF3-A00S 5 14 18 22 29 41 4 3 3 3V!. 2 EF3-A00S 5 14 18 22 29 41 - - 4 4½ ½ ½ 2 3 EF3-A010 10 27 36 45 58 84 3 3 2 2 33. - EF EF3-A01O 1 0 27 36 45 58 84 H. 4 3 4 -
- , 11 - - EF EF3-AO1o 10 27 36 45. 58 8.4 - Hi 4 - -

1 2 2 - 5 EF3-AO11 10 27 36 45 58 8.4 Hi Hi Hi - Hi-- - - s - EF3-A025 25 75 105 125 170 210 - - - 2 -
1½7 3 3 7k, 71, EF3-A025 25 75 105 125 170 210 2 3 2 3 2
2 5 5 10 10 EF EF3-A02S 25 75 105 125 170 210 4 Hi 4 4 3

- - - - 15 E EF3-A025 25 75 105 125 170 210 - - - - Hi
- 7,, 7½7 15 20 EF3-ILjSO 50 160 210 260 330 470 - 4 3 3 3
- 10 10 20 25 EF3-1.05o s0 160 210 260 330 470 - Hi 4 4 41s 15 25 30 EF3-HO5c 50 320 400 475 565 670 4 3 2 2

- - 30 40 EF3-H050 50 320 400 475 565 670 - - 3 3
- 20 20 40 50 EF EF3-A100 100 475 630 750 930 1125 - 3 2 2 2

25 25 50 60 EF3-A100 100 475 630 750 930 1125 4 3 3 3
30 30 60 75 EF3-A100 100 475 630 750 930 1125 Hi 4 4 440 40 75 100 EF. FJ EF3-HISO 150 960 12D0 1400 1700 2000 3 2 2 2

- 50 50 100 125 or FJ3-A225 225 960 1200O1550 1850 2000 3 3 3 3- 60 60 125 ISO JL JL3-A225 225 960 1200 14501800 20DO 3 3 3 3- 75 150 200 JL3-L400 400 1900 2300 2700 3100 350 Lo Lo La Lo125 125 250 250~ JLJ13-1-400 400 1900 2300 2700 3100 3500 3 2 2 2
15 15 20 30J1.3-1.400 400 1900 2300 2700 3100 3500 - Hi 4 3 3

125 150 300 400 JL3-H400 400 3200 3600 4100 5100 5600 Lo 2 La 2150 150 300 400 KM3-L800 800 3200 3600 4100 5100 5600 3 La La 2
- - 200 400 500 KM KM3-L_800 800 3200 3600 4100 5100 5600 - - 4 3 3- 250 500 - KM344000 800 5000 6100 6700 7400 8000 - 2 2 -

Rale /15
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I-T-E CIRCUIT BREAkER
MOLDED CAS

R.4 .358SELECT ION AND APPLICATIOi-

The recommended ETI circuit breakers listed in Chart 1 Motor Feeder Circuit Protectionhave continuous-current ratings of at least 115% of motor To determine the ampere rating of the ET breakerfull-load currents, and the trip-setting positions are ap- Oroitact a motor feeder, add the rating Of the ET breakfProximately 11 times motor full-load currents. used to protect the largest motor branch circuit in tfNote: i-or all applicatit~ns r.;reck interrupting rating of group to the full-load currents of the remaining motorsrcircuit breaker to assure that it is at least equal to. availa- the group.
ble fault current.

When Breaker Is Mounted At A Distance
From Motor Starter
ET thermal-magnetic circuit breakers conform to the Na-
tional Electrical Code requirements for motor branch and
feeder circuit protection when property zpplied in con-
junction with motor-running overcurrent protective de-
vices. The recommended circuit-breaker ratings in Chart
2 provide adequate timc ~clay for stairting the majority of
Ilaitee-pnd~e inauctior. moloiS.

Interrpting Ratings
For normal commercial purposes, available fault current
can conveniently be obtained from Table 5 on page 22E
lnterrupt;.ig ratings of all breakers are listed in the selec
tion guide on pages 20-23. All breakers selected for
system should have an nterrupting rating at least equal t.
the available fault current at the point of application.

CHART 2-EO AND ET CIRCUIT BREAKERS (thermal-magnetic trip) for branch breaker use with aitemratlng-currercombination motor starltes.

3-PHASE INDUCTION-TYPE MOTORS
200 anbd 208 V Motors 230 V Motor 460 V Motors 575 V Motors

Motor 240 V Circuit Breaker Data 240 V Circuit Breaker Date$ 4W0 V Circuit Breakier Data$ 600 V Circuit Breaker Doata#Horsepower Breaker Catalog Rating Breaker Catalog Rating Breaker Catalog Rating Breaker Catalog RatingRating Frame Number Amperee Frame Number Awmpee Frame Number Amperes Frame Number Amperes
0 P3-601S 15 is P3-105 i5 EN343015 15 EF3-8015 151. P3-601 5 is OP34601S 15 1143-6015 15 EF3-8015 151 op 0P3-801S 15 OP3-aCS i5 EM 113-6015 15 FF F3-BO1S5 151' P3-601 5 15 OP, -B3-80 15 15 E E3-6015 15 F EF3-M15 152 0P343020 20 OP34601S 15 113-6015 15 EF3-SOI 153 0P3-8030 30 OP343020 20 1143-01 5 15 EF"-01 5 155 0P3-6040 40 0P3-63= 30 E143-801S 15 EF34DOIS 1571 P349060 60 0P34W05 50 1143-6030 30 EF3- 020 201 0 op, 0P3-60?10 70 OP* 0P3-Bo10 70 EH 1143-6030 30 EF EF3-:030 3015 0P3-8100 100 0P3-8090 90 1143-6040 40 EF3-8035 3520 0J3-812S 125 0P3-0¶00 100 1143-6050 50 EF3-8050 so25 0.13-8150 150 0.13-6125 125 1143-6070 70 EF3-8060 6030 0."-175 IS0 C 03-150 150 EM -8090E9 EF3-6070 7040 043-11=1 200 0 0.13-6175 !75 1H 143-81100 100 F EF3-8090 9050 0.134622 225 0.134620 200 1143-6100 100 EF3-8100 100

60 JO .103-6300 3 00 Q J-82 2 EH. FJ or 1143-8125 12JXt FJ3-815125 EF EF3-S100 100J11.3-8125
75 JD JD03-400 400 JD .103-6350 3 FJ or FJ3-0175 175 FJ or F.13-8125 125JXt J1.3-8175 175 JUt JL3-8125 125100 Jo J103-400 400 Jo Jo3-4MM 400 FJ3-6200 200 FJ or F.13-8175 175Jit JI13-6200 200 JUt JL-3-8175 175125 LL or LL3-BSO a: LL or 1.1.3-1 - F,' FJ3-F20CKM K1113-8600 60 KM KM3_.L.. 2.1.'. ~ .. .rJUH~

150 LL or 1.13-8601) or 60022 KM22560oKM 2C3-6600 6003KM KM; 600 Jt .113-8300 300 FtJL3-8225 225200 KM KM343800 800 KM KM1134380 800 JUt JET3-635 350 Jit .113-8300 300250 - - - - - - JLt J11343400 400 J0t .L3-8400 400300 - - - - - - LL or 1-13-8600 or 600 J~t JL3-B400 400KM KM3-8600
30 - - - - - - KM K1113-8700 7D LL or LL3-B500 or 500

KM KM3-8500
500 - - - - - - KM KM343800 800 LL or LL2-B600 or _DKM KM3-B600Soo - - -- KM KM3-88OO 800_*Notes. The selectiori of breakers for this table is in accordance withArticle 430, 1975 National Electric Code.

Recommended circuit breakers are for fuii voltage starting and special
consideration is necessary for reduced voltage starting.
For recommended instantaneous trip settings of FJ. JJ. JL and KM frame
breakers, see Table ETI breakers on opposite page.

' For bolted applications. substitute the B0 breaker tor the OP. or an Eframe breaker can be substituted.
t For non-interchangeable trip applicationc. substitute the JJ breaher for

the JL.

0
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I -T-E CIRCUIT BREAKERS GOULD -)
r~LDED CASE pag '3

EJUSTABLE ET AND ETI DATA MAC40C-7 C.EE~ 4~~L~kj
The nominal ac ins~tantaneous trin noints 2r niv-n in r r -

the table below. For dc instantaneous trip points add 15%
to nominal values given in table.

Tolerances on all settings are plus or minus 10%.
To change instantaneous trip point, depress indicating

knob, then rotate to desired n~sition.
Instantaneous trip adjustment is made through the

brea.'.er cover on all frame breakers.

a--)w~ ¶qe . 1:

Mazminiu
Confnuous

Fr-nc -
AC Adjustable Trip Rmng Ct no EubrC TalgNme

LOW 11 Il IV High 2-Pole 3-Pole* 2-Pole 3-Pole
1050 1350 1650 1950 2250 -- J028250 JD0382S01050 1350 1650 1950 2250 JD 428300 J0383001900 2300 2700 3100 3500 - -. 128350 40383501900 2300 2700 3100 i-rvý

70 750 960 1300 1500 1600 -- FJ2-8070 FJ3-8070so 750 960 1300 1500 1000 = - P.12~8 "js-NIO00 7ý- U Z.v ~ 1 34J I WXU FJ2-8090 FJ3-8090100 750 960 1300 1500 1600 - - P.2-Bloc P.3-BIOOFJ 110 750 960 1300 1500 1600 - -F28l .3Sl25 70 960 1300 1500 1600 - - P.12-6125 P.13-8125IS0 750 960 1300 1500 1600 - - P.12-81150 P.13-8130S175 750 960 1300 1500 1600 - - P.12-81 75 MJ-111175200 960 1200 1550 18501S 2000 - - FJ2-B2OO FJ13-8200225 960 1200 11550 18150 2000 PJ2-A22S PJ3.A22S PJ2-B225 FJ3-B225250 1050 1350 1650 1950 2250 - - .1.2-8250 .143-B250ji300 1050 1350 1650 1950 2250 - - .1.2-8300 .1.3-8300350 1900 2300 2700 3100 3500 - - JJ2-8350 .143-9350400 1900 2300 2700 3100 3500 - - .U2.fl8m JLJt..flA
70 750 960 1175 1400 1600 - - JU--8070 JL34B07090 750 960 1175 1400 1600 -- 1-89 .1-0910 70 960 1175 1400 1600 - - .12-8100 .1121-81 00125 750 960 1175 1400 1600 -- 1-25 J-65150 750 960 1175 1400 10 W JL2-8125 JL3-B1SO

175 750 960 1175 1400 1600 - - JL24817S JL3-B;75JL 200 960 1200 1450 1000 2000 - - .L2-82OO JL3-8200225 960 1200 1450 1800 200D JU2-A225 JL3-A225 412-8225 JL-3-11225250 1050 1350 1650 1950 2250 -- JL2-8250 JLZ3-8250300 1050 1350 1650 1950 2250 -- JL2-8300 JL3-8300350 1900 2300 2700 3100 3500 -- JL2-3350 JL3-B350400 1900 2300 2700 3100 3500 JL2-L400 JLZ-L-400 JI12-8400 JL3-8400400 3200 3600 4100 5100 5600 .112-4440 JL344400-
450 1900 2300 2700 3100 3500 LL2AAS0 LLMSO5 LL2B4S0 LL.3B450500 1900 2300 2700 3100 3500 -- LL2SSOO LLBSOOU. 600 1900 2300 2700 3100 3503 - LL20600 LL3B600600 3200 3600 4100 5100 560 1-1.21-60 ILL3L-600-600 5000 6100 6700 7400 8000 ILL2It600 LL3HSOO-
125 750 960 1175 1400 1630 - - H3B2ISO 750 960 1175 1400 160 --- H43-BS

15 750 960 1175 1400 1600 - - H387
Hi200 960 1200 1450 1800 2000 - - J3-8200HJ225 960 1200 1450 1800 2000 - 14.1H3-B200

250 1050 1350 1650 1950 2250 - -- HJ3-B22S
300 1050 1350 1650 1950 220 --- H43-B300

30 1900 2300 2700 3100 3500 - - HJ3-B350400 1900 2300 2700 3100 3500 - - - 143-8400
250 1050 1350 1650 1950 2250 - - KM2-B25O KM3-82S0300 10,50 1350 1650 1950 2250 -- M830 M-30350 1900 20 270 30 350 -- KM2-8350 KM3-B35040 90 2300 2700 3100 3500 - - KM2-B300 KM13-8030KM400 1900 2300 2700 3100 3500 - KM2-8500 KM3-B500
600 1900 2300 2700 3100 3500 KM2-A600 KM3-A6OO KM2-8600 KM3-0600700 3200 3600 4100 5100 5600 -- KU2-8700 KM3-B700So0 3200 3600 41100 5100 5600 KM2-L5OO KM43-LBOO KM2-8800 K1613-11800800 5000 6100 6700 7400 8000 KM2-H8O0 KM3-H800

VP80 3200 360 4100 5100 5600100 4000 5000 6000 7000 810 50001200 4000 5000 6000 7000 8000

KP2-B600 KP3-B600
KP2-B800 KP3-8 00
KP2-B100 KP3-B100
KP2-B120 KP3-8120

261
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ATTACHMENT D

GOULD SHAWMUT CURVES/DATA

D. I TRIONIC TIME-CURRENT CURVES 306717F 3~.36817E FR3M
REFERENCE 3. 9

D.: TR;IONIC-- FUSE MELTING TIME-C:URRENT DATA 15-6Cn) AMPS, ,(
VOLTS ':AT. NO. TRS(AMF R.ATINiY)R FROM FPFEFREFNrE ?. 1.1

D..30 SHAWMUT CABLE PROTEC:TORS -:.HARAC:TEPISTIC--S CUR:VES FOR: CP6
--':F'6A FROM REFERENCE 3-. 16,

FP'14
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Tri-onic' Fuse
C W8N-EEB-M~S-TXo8-~oo 8 f?15'

LMelting Time-Current Data
&6WAmps, 600 VoltsI

Cat. No. TRS(Amp. Rating)R

0 in0corn 0 0 00,-ccqee C"f "e -- Ma RA .OS FUSE AMPERE RATING

i.. .. 0..JJJ

CURRENT IN AMPERES

1 1000
1 900

700
600

~A00,
.400

200

30

'U,

-M

SnILUx ir?,PAriu --

D8
-7

7 05

-03

02

- - -0'

e

A All i I I I I II _j I % f : I I I I I I

I - . I I
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SHAWMUT CABLE
0~c,- i#.r -3.16,

CHARACTERISTIC CURVES
600 V.A.C. or less

(For Copper Cables)

cP6
CURNEWd WIN Ah.WatA

rult!! I
CP6A

CUamE~N IN A,,pjfl5

I fillut
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I I i!! I

CU~~~CUREN IN ALMPERS-----

Rls5 Aftne,,e, D.3

PROTECTOR. Is-1~



ATTACHMENT NO. P06202B
CALCULATION NO. WBN EEB-MS-TI08-0008

PREPARED BY: DATTE: 10 -1 S"- q

CHAECKED BY: ii (4 DATE:-&- S--fr

SHEET 1

1. 0 PURPOSE & SCOPE

1.1 PURPOSE

THE PURPOSE OF THIS ATTACHMENT IS TO RVALUATE AND SUPPORT
PIDIFICATjorq TO BE IMPLEMENTED UNDER DCN P-06202-B. THE DCN
INCLUDES CHANGING MOTOR O-MTR-31-27-B (BATTERY ROOM, EL. 692,
EXHAUST FAN CONTROL BUILDING) FROM A 1.5 HP TO 2.0 HP MOTOR TO
CORRECT AIR FLOW PROBLEMS.

THE BASELINE CALCULATIONS SHOWN BELOW EVALUATE THE IMPACT OF THE
DCN MODIFICATIONS. THESE EVALUATIONS ARE IDENTIFIED IN EACH
BASELINE CALCULATION BY ATTACHMENT NO. P06202B.

&:-W, -- C A L CU -- ýCu CALMIIA7TI101 NO.

TELA S . ........................T.... .V .. OOOM-I5-01

AUXILIARY POWER SYSTEM ANALYSIS ..........WN EEB-MS-TI06-0002

480V AC lE COORDINATION/PROTECTION .............WBN EEB-MS-TI08-0008

DIESEL GENERATOR LOADING ANALYSIS ..............WEN EEB-MS-TI03-0012

CABLE AMPACITY-NV 4 AND NV 5 ...................WPEVAR899O9O1O
CABLE IN CLASS 1E RACEWAYS

436 7 > - -, A -7 D B RV 10-11- 14326x



ATTACHMENT No. ?06202B
CALCULATION No. WBN EEB-PIS...TI0

8 -000 8

P R E P A R ED B :D T : / 0 ) Y

THIS ATTAC&MNT. EVALUATES AND VERIFIES THAT THE PROPOSED MOTOR IS
ADEQUATELY PROTECTED AND MEETSTHGIDLMsAPCAJOTE
BASELINE CALCULATION. H UDfTC PLCBT H

2.0 ASSUMPTIONS

1.2 SCOPE

SO REE OFS U DE OS ffIDG NIF D Inl THE ?ASLINE CALCULATION (SECTION 2.0).SOUCESOFDESGNINPUT/REFERENCES

3.1 DCN P-0620,2..B

3.2 TVA DWGS- 1-45W756-
5 R2 , 65B2717424A..kE

4.0 DESIGN INPUT DATA

4.1 ACCORDING TO APPENDIX A. THE NEW MOTOR CHARACTERISTICS ARE:3-PHASER Y-CONNECEDs 60HZINUTOMTR
MANUFVOLACTUER RELIANCE ELECTRIC COMPANIYRATE VOLAGE V RATED: O.46KVHORSEPOWER, HP: 21W

FULL LOAD CURR ENT FLI: 2.7 AMP
SERVICE FACTOR: 1.0
DUTY: CONTINUOUS
AMBIENT: 400C
LOCKED-ROTOR CURRENT# LRI: 22 AMPLOCKED-ROTOR POWER FACTORs LRPF: 0.60RATED SPEED: 1745 RPM

4.2 STARTER SIZE FOR A 2HP MOTOR: 1(AE6 FBSLN ACJ~IN43BREAKER DATA (PAGE 83 OF BASELINE CALCULATION AND REF. 3.2)MANUFACTURER: I TE
FRAME: EF
CATALOG NUMBER: EF3-AOlO
CONTINUOUS CURRENT: 10A

5.0 DOCUMENTATION OF ASSUMPTIONS

SF!: "DOCUMENTATION OF ASSUMPT'IONSI. IN BASELINE CALCULATION (SECTION 5.0)

- ~ *~ V -L * , 'J.I. H

' MLXI I~0~I

3.0



ATTACHMENT NO. P06202B
CALCULATION NO. WBN EEB-MS-TI08-0008 PEAE Y AE

CHAECKED BY: DATE: A-59

SHEET 3

6.0 COMPUTATIONS AND ANALYSIS (METHODOLOGY)

THE METHODOLOGY FOR THIS ATTACHMENT FOLLOWS THAT ESTABLISHED IN
ATTACHMENT 2, SECTION 6.1, OF THIS BASELINE CALCULATION. THUS, FOR
CONTINUOUS DUTY MOTORS AT MCCs THE 480V LOAD BREAKERS SHOULD BE SET AND
THE OVERLOAD HEATERZS SHOULD BE SELECTED AS FOLLOWS:

6.1 MAGNETIC PICKUP OF BREAKER SHOULD BE BETWEEN 185% TO 235% OF
LOCKED ROTOR CURRENT, THIS IS BETWEEN (1.85 x 22A =) 40.7A AND
(2.35 X 22A =) 51.7A. SET POSITION NO. 3 OF THE ITE BREAKER
CORRESPONDS TO 45A, WHICH IS WITHIN THE CALCULATED RANGE (PAGE 83
OF BASELINE CALCULATION).

6.2 THERMAL OVERLOAD HEATER TRIP RATING SHOULD BE BETWEEN 115% TO 130%
OF MOTOR FULL LOAD CURRENT FOR MOTORS WITH 1.0 SERVICE FACTOR,
TFIS TS. B7!TWFEN (1.15 x 2.?k -) 3.1A MnD (1.30 x 2.70A -) 3.51A.

6.3 DETERMINE OVERLOAD HEATER USING TABLE VALUES ON PAGE 190 OF
BASELINE CALCULATION FOR 3 OVERLOAD HEATERS AND THE PROPER NEMA.
SIZE STARTER. NEMA SIZE 1 STARTER IS GOOD FOR 2 HP MOTORS
(SECTION 4.2). THUS, FOR A MOTOR WITH 3 OVERLOAD RELAYS AND A
MINIMUM FULL LOAD CURRENT OF 2.75A (FROM TABLE ON PAGE 190), THE
HEATER SHOULD BE G30T29. THE CURRENT AT WHICH HEATER WILL TRIP
THE OVERLOAD RELAY WITH THE KNOB AT 100% MARK IN AN ANBIENT OF
400C IS 1.25 TIMES THE MINIMUM FULL LOAD CURRENT OR (1.25 x 2.75A
=) 3.44A. THIS TRIP CURRENT IS WITHIN THE BOUNDARY DETERMINED IN
SECTION 6.2.

7.0 GRAPHICS

NOT APPLICABLE

8.0 SUMMARY OF RESULTS

CALCULATION RESULTS ARE SUMMARIZED IN APPENDIX B. NOTE THAT APPENDIX B
GIVES VALUES AT WHICH BREAKER SHOULD BE SET AND THE NEW THERMAL
OVERLOAD RELAY DISREGARDING EXISTING BREAKER SETTINGS AND THERMAL
OVERLOAD RELAY.

9.0 CONCLUSIONS

9.1 EXISTING BREAKER SHOULD HAVE AN INSTANTANEOUS SETTING OF 45A (SET
POSITION 3).

9.2 THERMAL OVERLOAD RELAY SHOULD BE G30T29.

10.0 APPENDICES

APPENDIX A - DATA SHEETS FOR NEW MOTOR (6 SHEETS)

APPENDIX B - PAGE 83 OF REVISION 17 OF BASELINE CALCULATION.

4326x T~i S H.T~l~'? L



F0R. AP'4LVV

CALcv*-LATlIOU watiJEEBa-M-vTIOfO000T App~sobW)

SPECIAL MARKING

CUSTOMFR- T.V.A.

CUSTOMER CONTRACT NO: 79K36-825328

TVA ITEM 00t: 107,108

TVA MARK NO: NA

TVA UNIT NO: 1VA-MAHU-676. 2VA-MAHU-676

FRAME: 182T TYPE: P

INSULATION TYPE: RH S.0. NO: 55bYF-8842801

HP: 2 RPM @ FULL LOAD:

VOLTS: 460 AMiPS @ FULL LOAD:

HZ: 60 SERVICE FACTOR: 1.0

DESIGN: B CODE: K

PH4ASE: 3 DUTY: CONJTINUOUS

FE BEARING: 25BC02X30X26

BE BEARING: 30BC02X30X26

*AMBIENT: 40

AMERICAN- AIR FILTER -PROJECT NO: 91-1348

*LOCKED ROTOR AMP: 22.0

WIRING DIAGRAM: 41682024

PHASE SEGUENCE: U,23 PHASE ROTATION FOR CCW

MANUFACTUIRER: RELIANCE ELECTRIC COMPANY

YEAR OF MANUFACTUREL 1980

WA

PROJEC y I&e- DTE7--&

CON1'RA CT215ý ýSILE -A ITLE.

DRAWNG N W0CHECKI
.,IFi REV -UNIT_____

& T-,

:5YF-882801
~ E-E1388-A

RE-ISSUED 51/9i

INSULATIOM CLAScS:

ENCLOSURE: TEFC-X.

*.Z

ROTAtT)ON FACING F.E.

A.CT NO- 7qA( SV

ED

"7-417I

c~~NOV 24 -1~;

L



AITAH..4IJT )O. o~~.A~eAPPe~ttb( A
ýATTCC144,atj 00 Po.106 setE* I of

CALCLALAr 10L At0 E.MT~-O~ - MOTOR

CONNECTION DIAGRAM
STANDARD 3 LEAD Y CONNECTED

A P PR

TIi

nuT NOV241S.

Ans*6 b; t* _____

T3 -r2

T I T2 T3

Li I 12 L73

(M.P. 157S-BA)

PRJE TA JUL 1 6 1

PROJECT YJ-- DATE 7-lYe//ow. (gkee
CONTRA CT2CONTRACT NO: 7qk56-
DRAWING NO-G44ecj4oA) ) 4 ?(/' 17 i) TITLLEXE

SýEEr REV UNT_____

? ~ fl~ Pro

RELIANCE a
£LCRI OMAY ~e------ CONNECTION 416820-24

CLEVELAND. OHIO 4117 U.S.-- DATC ~ ~ - . D IAGRAIM ISSUE DATE OCTOBER S. 197

2~.64 - 00

--l



ATrACIIMEwrJ IJ. po&Aoc.e2 AP~PEsltfe A
CA L CiALAT 1 wvvJ? NE E-M.S-T109000r vOOf_ 3 of &

FR AP_ H _ TYPE P HASE/ RPMVO

'~' I 1 3/60 J 74%'

AMPS DUTY AIN08 0 C/ S.F. NEMA CODEENLINSUL. DESIGN LETTEREN.

2'. 7 CONhT 40/H 1.0 8K TEFC-XT

EIS ROTOR TEST TEST STATOR P.ES. @ 25 0 CS.O. DATE OHMS t'BETWEEN LINES)

5316 56 412012-31-'E, 29YF882801 05/05/901 8.14

I I

LOA D HP

NO LOAD 0-

1/1, .500

2-14 1.00

3A4 i . .50

414 2.00

A~.MPERES J RP

1 .- 3 5 119 ( O

1.50 17396

*2.23

1773

1760
- I ~

21032 730 85.5 8.3.8

TITLE:7) -35 ~ l.df SPEED TORQUE

111)-1e 11 z,/"f /; RPM TORQUE TORQUE AMES
%FULL LOAD LB--FT

LOCKED ROTOR
0 ___262 _ 15.8 22.0

PULL UP 02215.8 22.0

____375 22.6 13.6

45 100 6.021 2.70

POWER FACTOR, EFFICIENCY

12.6 0
T I-42. 7 72. 1

63.9 81.2 '

75.5 84.1

LL'

AMPERES Sl CYAVN 4.M~~~ COUj JECTION. IF OTHER VOLTAGE CONNECTIONS ARE AVAILABLE. THEV ~ ~ ~ ~ t~ AWEFE L 'Wt)E RA D VOLTAGE. f[;ý .p!!. PROJECT D•J ~ .ATE7/--

* ~*~"'p ~ ~ 1
'.ueLUCONTRACT2Z.g..753ZMgFILEXS-/l

RELIANCE O Y TtMH_ 
_ _ _ _

.' CLEVEL, 0110411 USi DATE__PERFORMANCE

DATA ISSUE DATE 0/7 O

TS
REL
S.0

- I

2.70
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SPECIAL DATA SHEET
El 368A-A-001

a . Manufacturer RELIANCE ELECTRIC COMPANY

b. Complete flame Plate Data and Model Number________

SEE SPECIALI

C. Full Load Current at 460 Volts

2.7

d. Locked-Rotor Current at 460 Vol

22.0

e. Locked-Rotor Withstand Time. In
Ambient Temperature.

MiARKINNSJ~rQ~ V EL

This &pp'o_&1 d-1i 001 pd'olhl
Co.lfaclO h'um a~ny P40 1hS .~S)

bieley 109 Ine
and dqmnskow"

S e con ds, at i-ng f rom

31 SECONDS

f. Locked-Rotor I:i thstand Time, In Seconds. Start ing from
Rated Temperature.____________________

17 SECONDS

9. Serv'ice Factor 1.0 ___

1. Space heater wattage, voltage and number of phases if
appl icable

N/A

Ef ficiency at 100%, 75'. and 50% of Rated Horsepower at
Full Rated Voltage.________ _________

84.6, 84.1, 81.2

j. Power Factor at 100%, 75% and 50% of Rated Horsepower at
Full Rated Voltage.________ _________

82.0, 75.5, 63.9

k. Rated horsepower (for motors 10 horsepower and less)

2.0

1. AFBMA Numbers BRG; DRIVE END 30BC02X30X26

BRG. OPP DRIVE END 25BC02X30X26 A",/Q1

FRJET 6- DATE97J1/- TVAJULJ 6 1980

CONTRACT 7qA3;_8Zs'3Za FILE AMIY7.,o'9 CNTRACT NC). 7q1<-36 -

SHEET REV UNIT . / /<4/45

I

N-

I-_

L~J
Tr
0c-
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ADDENDUM ff 2
S.O. 55YP-882801

American Air Filter

P.O. 91-134.8- 2 G 3

Project Services - RCS -Send the foll]owing drawings and data
to Customer, Attentioo: Mr. Phil Reitz, Purchasing Department.

All data to be sent Registered Mail.

All data to show the following special marks:

Customer:- TVA
Customer Contract Number: -T9K36-825328

TVA Item No. - 107, 108

TVA Unit No. - IVA-MAHU-676, 2VA-MAHU-676
Frame - 182T Type - p Ins. Class -H

Ins. Type - RH 5.0. NO0. -55YF-882801

HP - 2 R PIM
Volts - 46000ms

Hz -60S.F. - l.0-
Design - 8 Code
Phase - 3 Duty -Continuous

F.E. gearin9 0  B. E. Bei f~
Ambienc. 0OC A P R 0V ED
AAF Priject 91-134-8Thsaqol du,.s n,.1 v..I.jc iho

b.:.iy 1-w 1h,. cnlitocinv ld . J.,s 3f. dus9aib

F-ADprov~l DAT NOV 294 1980

1. Certi fied D/S W/Diagram - 12 Copies b,: C-1[iUt~E~~!E
2. Performance Data Sheet'- 12 copiesAsd 1%
3. Special Data-Sheet - 12 copies s'byLt

Final (after shipment) - 12 copies each

1. Instruction Manual

2. Spare Parts List

PROJECT YO ATZ 7-7F-/-
CONTRA CT'7,5xxLE Aft&"l/

1)R A WI NG N O.dd~r&J #1 6.ar/'n I'd19

Alll- /V f

Ye/o C,A2 e,-ek
CONTRA& N0-. 7''1e 54 -

TITLE. i
70IECKEQ

sn SEE~r REV UA1T

Send 1 copy of each of the above to Louisville D.0.- S. Schiemran,
and Atlanta D.0. - T. Dersh~imer

THIS SHEET A~Z Yf2
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Date S 3 - l I -

TO: UO 0-5E k e RF\ R ~zAT; CN _____________

-reim k,,oA00 /tIca Wj
(216) 256-71740
t216) 256-7714

LS or' RELIANCE ELECTRIC
24800 TUNGSTEN RD.
CLEYELAND, OH 44117

NUMBER OF PAGES -~ EXCLUDING ClOVER SHEET
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ATTACHMENT NO. M15092A
CALCULAT ION NO. WBN-EEB-MS-T I S-00ee

PAGE 1
PREPARED BY_ _DATE: IZI /Ojs/)
REVIEWED BY: -DATE : IZ-17 -11

PURPOSE

The purpose of this attachment is to evaluate and support
modifications to be implemented under DCN M-15092-A.

The following baseline calculations evaluate the DCN for
their impact ,if required. The evaluations for these
adiricat~ions sisy ne i~entified by "ATTACHMENT NO. M150932"

or the calculation will otherwise identify the DCN and the
revision in which the modifications are evaluated.

BASF-LINE CALCULATION CALCULATION NO.

AUXILIARY POWER SYSTEM ANALYSIS. ....WBN-EEB-MS-TI06-0)002

480VAC 1E COORD/PROTECT ION ..........WBN-EEB-MS-TI08-0008

488V NON-CLASS 1E POWER CABLE
ASSOCIATED CIRCUITS.................. WBN-EEB-MS-TI15-0011

CABLE AMPACITY - NV4 and NV5
CABLES IN CLASS 1E RACEWAYS .........WBPEVAR8909010
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CALCULATION NO. WBN-EEB-MS-T I 8-0008
ATTACHMENT NO. M15092
PAGE .3
PREPARED BY: DATE: __

REVIEWED BY:- DAIE: IZ-11-11

1.0 SCOPE

This revision evaluates the breakers, breaker settings,
overloads and cables associated with the changes in DCN M-
15092-A

DCN M-15092-A replaces cables which were identified as

CABLE NO.

1PL1060A
IPLiOBOB
I PL4895B

OLD
CABLE SIZE

#2/0
#2/0
#4/0

I PL6380B

2PL4540B
2PL4695A

IPL6385A

NEW
CABLE SIZE

*250
0250
*400

*2

#4/0
#400

REMARKS

#4/0 PIGTAIL
U SE D TO0
FACILITATE
TERMINATION
*8 PIGTAIL USED
TO FACILITATE
TERM INAT ION

#4/0 PIGTAIL
U S ED TO0
FACILITATE
TERMINATION
*8 PIGTAIL USED
TO FACILITATE
TERMINATION

2.0 ASSUMPTIONS

2. 1 An increase in cable size will
breakers, breaker settings and overloads.

pact existing

2.2 See assumptions identified in the base calculation
(section 2.0).

3.0 SOURCES OF DESIGN INPUT/REFERENCES

3.'1 DCN M-15092-A

3.2 TVA calculation CABLE AMPACITY - NY4 AND NYS CABLES IN
CLASS 1E RACEWAYS WBPEVAR8909010 APPENDIX I.

not im



CALCULAT ION NO. WBN-EEB-MS-T I 0-0008
ATTACHMENT NO. M15092
PAGE 4
PREPARED BY: PDAT-DAE: / 1 c)
REVIEWED BY:ýý DADAT : /?-/7-jq/

4.0 DESI(,N INPUT Di.Tk

4. 1 Cable size documented in DCN M-15092-A

4.2 Cable data was taken from calculation WBPEVAR8909010
Appendix 1.

5.0 JUSTIFICATION OF ASSUMPTIONS

5.1 The aonlicable time ctIryont u~-~ for earh 5f the
associated protective devices provide justification
that the increased cable size is adequately protected.

5.2 See JUSTIFICATION OF ASSUMPTIONS identified in the base
calculation (section 5.0).

6.0 COMPUTATIONS & ANALYSIS

METHODOLOGY

The cable sizes shown in Appendix A were revised in
accordance with DCN M-15092-A and calculation
WBPEVAR8909010, Appendix 1. If the cable size was
larger than the original size shown, then no further
evaluation is required.

7.0 GRAPHICS

Not applicable

8.0 SUMMARY OF RESULTS

The results of this analysis is that the protection for the
480V Class 1E cables within the scope previously outlined
have been determined to pass as indicated in section 5.1.

9.0 CONCLUSION

All cables within the scope of this attachment are
adequately protected.



46AFPPENWA~ A
ATTAoIE1M W. M111 tA1SD")?ZA

woN EDB-t-T166-im6,4w- RI11
4sev 911130 BOWR CLAS lE CABLE PROTECTIONi

CWFT LOAII TYPE SENSOR LDf!J LOTD SZW! SDTD INST
CABLE

CABLE NO CARLE SZ PROT

6-flTR-71-9-0
I-MCC-214-H1-0

6.66 4
1.63 .

7 1PL46955 JWf
6.16IPL49668 6416'

PO*-'SS1
PASS 0 2 COKD/FiIASE

It 481V SHDN BD ?AI -A
2-HCC-2I5-A1-A

11A SEE NOTE

1IAA I-OMU-236-3-F

I 1AB I-INV-235-3-F

I 1AC 2-INY-235-3F

Il1AD ?-DXF-237-A

168 ?4ICC-?14-AI-A.C-214-A2/A
ýv C-213-Al -A

9B ?-HCC-232-A-A

Is481Y StDN DO MA-A
4D 2-BIR-?1-9-A

?-MlC-2 15-A2-A

11A ?-flCC-232-A-A
8B ?-?KC-213-A2-A

9A SEE NOTE

661 6.75 6 4 1.18

466 6.35 6 6 6.16

1.10 6
6.60 S
1.116

611 1.106 6 1 .16

6161 1.25 4

606 6.75 6 4 6.16

1.71 6
1.116

9.PL4975A #4111
2PL4976A #146

2PL4966A,
?P1 49M3
2PL 45 SA
2PL45615
2PL45 IA
2PL4565,
2P14911A
2PL64165
2PL4955A
MP4962A
IPL493SA
2PL,4936A
2PL49SU6

6 2PL5014A
2PL5663A
2PL437SA
2PL4979A
2FL4951A
2PL4939A
2PL4939A

#466
11 /q
6466
61/U
#411
#1/I
#416
61/6
1461'
6466
#416*
$306
14118

Is6e
#566
#sell
1466
#466
#466'
6366

466 3.65 6 S 6.13

SMA 6-CHGR-736-4-G

SA I-INY-235-4-6

SAC 2-INV-?35-4-G

SAD ?-DXF-237-8

2-f¶CC-714-AI-A 1.66 1
1.13 6

6.18
3.16

2PL4913A
2PL49265
2PL4913A
ZPL4921S
2PL4913A
2PL4922S
2PL4913A
ZPL17,18
2PL 4951A
2PL4961A

1466
#1/0
1411
#1/6
1461
11/1
6436
#1/1
64668
#466'

PASS I NEV CABLE SIZE (2iPHASE) FOR
AW'ACITY
PROT DEVICE FOR PARALLEL LOADS
IDWNIrIED AS C(1I'T IlAA,
lUAB, ISAC, ANt) IAD

PASS SEE COMPT I #A

PASS SEE COMT IJISA

PASS SEE COMPT ISA

PASS SEE COMVT IIA

PASS
PASS

2COND/PHASE

PASS I NEW CABLE SIZE
AMPAC ITY

PASS I NEW CABLE SIXE
AWPACITY

(2/PHASE) FOR

(UPHASE) FOR

PASS

PASS N EW CABLE SIZE (2PHASE) FOR
AlVAC ITY

PASS
PASS 8 KM CABLE SIZE (2/HASE) FOR

AMPACITY
PROT DEVCE FOR PARALLEL LOADS
IDENIFIED AS COWI' SM, 9AB,
SAC, AND 9AD

PASS SEE COII'J 9A

PASS SEE COMPT 9A

PASS SEE COMPI 9A

PASS SEE COMPT 9A

PASS *2 CORD/PKASE
PASS NEW( CABLE SIZE

AMPACITY

266~~ 6.6 4 PL4895A jf PASS

(2/PHASE) FOR

IRIý

NOTES

lRit

too 1.81 4



Pap Nu.
19/27/9

19T LOUD
go
TYPE SENSOR LDPU LDTD SIPU SDTO INST CABLE NO

CABLE
CABLE SZ PROT

Is 411V SHON BO 701-8
2-MCC-215-BI -D

IIA SEE NOTE

I 1AA 0-00U-236-3-F

lIAB 1-INV-235-3-F

ISAC 2-INV-235-3-F

IAM 2-DXF-237-A

lIe 2-?KC-214-DI-B

7B I-MTR-7I-35-S

2-PKC-214-B2-B
99 2-IKC-232-D-B

It 481V SHDN BD 292-9

4D 2-IITR-26-11-B

2-MCC-215-B2-B

11A SEE NOTE

1WA S-WIGR-236-4-6

1WA 1-INY-235-4-6

lIAC 2-INV-235-4-6

IhAD I-DXF-737-B

169 ?-flCC-214-B2-B

8B 2-1¶CC-213-B2-B

2-NCC-232-B-B
2-flC-2 14-91-B

611 1.75 6 4 6.16

41 $I s I. 1 0 .11

1.16 6
1.81 4

6 6.11

611 1.116 6 0 .11

M1 1.61 I
666 1.16 1

6II 1.25 4

6I1 1.75 6 4 1.16

466 1.85 6 1 1.11

611 1.11 6 6 1.11

611 1.116 1 1.11

0.73 6
1.66 1

MOLM2 65ell
2PL49839 #411

271 49619
M14969S

2PL.49619
,ptiolls
M7.49619
2PL.4967S
2714911B
2PL14,IS
2PL496$B

7 2PL4541B
IPL4541S
MP4942B

2PL.4943B
?P149100
M714953B

6 21'1.5111
271.51179
27149159
2PL49168

2P149149
271.49265
271.49148
271L4921iS
27PL49149
271.49225
27L49149
2PL1.7,16
271.49598

27.4945B
MP.49469
ZPL 49549
271.4966B

#401

H1/0

PASS I NEW CABLE SIZE (2/FiIASE) FOR
AMPACITY
PROT DEVICE FOR PARALLEL LOADS
IDENTIFIED AS COMPT 1WA,
IIAB, lInAC, AND IIAD

PASS SEE COMPT $SA

PASS SEE COMPTI IA

PASS SEE COMMT hA

PASS SEE COMPV! MS

wrsXW PASS

*4411 PASS
6311
1411 PASS
#4101 PASS

#511

1411

6466

6411
I1/I

#411
U3/I
#4111

64111
6310
#411
#411'

PASS 1 2 COIIDIPHASE

I NEW CABLE SIZE
AIPACITY

I NEW CABLE SIZE
AMPACITY

(2/PHASE) FOR

(2/PHASE) FOR

PASS

PASS I NEW CABLE SIZE (2/PHASE ) FOR
AIPACITY
PROT DEVICE FOR PARALLEL LOADS
ID ENT IFIED AS COMFY 1IAA,
IIAB, lIAC, AND IhAD

PASS SEE COM?! iSA

PASS SEE COMPTI SA

PASS SEE COIPT ISA

PASS SEE COIFT ISA

PASS $ NEW CABLE
AIVACITY

PASS I NEV CABLE
AMPACIlY1

PASS
PASS

SIZE (21PHASE) FOR

SIZE (2/PHASE) FOR

I I CORD/PHASE

4Wi-ý APPENE3W $ A
ATTAUWIET ND. ilM M~ I 900l k"2

WON EEB-flS-TIOI-1101, -fto- R I S
411V SIMM( BOARD CLASS IE CABLE PROTEGiION

NOTES



-m-moU*- APPENtiX Pt
ATTACHINO.Millff MISD")72P%

WIN EEO-t5-TiOI-100I, M#-- RI e
lIlY MCC CLASS IE CABLE PROTIECTION

I?/"-- j I.

PAGi*

B- TYPE SETTING FUSE RTG
CABLE

CORE ND CABLE Si PRT

3D ?-KTR-11-54-B

I M AUX BD Cl-S
(U O-OIGR-21S-C-S
EA O-flJR-lS-IOIA-S
EE o-ffml-18-1888-s

AUX 90 CZ-S
O-flTR-62-Cl -S
O-IITR-82-C2-S
I-HIR-82-CA-S
O-HTR-D2-CB-S

Io RMDVG IAI-A

.5E O-FCV-26-7-A
.79 !-FCV-26-241-A
.7c LFC-26-242-A

WC-26-243-A

E -FCV-26-3-A

1-FCV-61-333-A

T 6-FVC-26-126-A

W1OV "0 1A2-A
* -DXT-221-2 -A

OCNGR-236-IAC-S

1 -FCY-26-245-A
1 -FCV-1 -15-A
I -FCV-1 -11-A
I-FCY-1-16-A

M-A313; HI

AW~I 71A
TRSZ.5 M.A
TRS?.S 2.$A

TRSSA SA
TRSSA SA
MIAS2 25A

TRS2SR 25A

EF3-AIO3
EF3-AII3
EF3 -AIlS
EF3-A015
EF34-LOS
EF3-AOIS
EF3-A103
EI3 -AIl 3
E13 -AI~l

EF3-AII3 3

ED6 39111

E03-0071

EF3-AII3
EF3 -AOIS
EF3-AIII
EJ3-AIIO

PL27320 612 PAZS

PL329?s
PI325IS
PL3261S

PL3257S
PL376fs
PL32siS
PL32595

V1911A
V1917A
IV9141A
IYI36OA,
lPL6135A
IV916SA
IVII2A
IV2224A
IV2451A
IV2452A
IV3340A

PASS B0OWSED BY A4331 FUSE MlIE
PASS BOONDED BY TRS25 FUSET CURVE
PASS POUNDED BY TRS25 FUSE CURVE

612
012
612
012

612
612
112

PASS
PASS
PASS
PASS

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

PASS

DOWSED BY TRS25 FUSE CURVE
MUNDIED BY TRS25 FUSE CURVE

14 IN DUCT BANK
14 IN DUCT BANK

I R I?

#1 IN DUCT BANK
III IN DUCT BANK

IPL3710A 62 PASS CABLE TO BE REPLACED WITH 64
MIN FOR NFACITY

IPL3171A #4 PASS CABLE IPL3170A TO BE REPLACED
IPL492IS #6 WITH 66 MIN FOR ADFACITY
IV3I7SA 112
1V1530A 412
IV?62IA 112
1VIS2OA #12

PASS
PASS
PASS
PASS

IR1OV GO 101-0
7B 1-FCV-26-241-D
MA I-fTR-78-ZO-6
SE O-FCV-26-142-D
OF I-FCY-26-14-D

F -FCV-26-127-D
c I-FCV-68-332-8

EF3-AII3
EF3-LOS
EF3-AII3
EF3-A013
EF3-AII3
EF3-AOIII

IYI91559
IPL63110
V1,995
V21158
IV33210
IV24458
1V,*4460

#12
)(#1m
#12P/,
612
612
612
#12

64 IN DUCT BANK IRID
#4 IN DUCT BANK

LOAD NOTES



hap No..
411271s:~

BRAE
hKR TYPE SETTINGCiFT FUSE R16 CABLE NO

CABLE
CABLE SZ PROT

Is IIOV co 192-9
I-DXF-?21-1-8

OCHR-23619-A-S

12F 1-FCY-26-244-B
2r. l-FCV-1-IS-0
r.A I0-FCV-?6-17-B

RO 3D 2At-A

17C 2-FCV-?6-242-A
18E ?-F(Y-26-?43-A

Is JUIOY 8D WA-A
ICHGR-?36-2AC-S

13E ?-FCV-?6-?45-A

* 19Bo2B919
It-?-FCY-26-241-B

SA 6-FCY-?6-I-B

It mia': 90 292-U
I0OIR-?36-?AC-S

111 I-FCY-26-13-B
12F 2-FCV-21-244-B

It RX "tNT 93 lA-A
20 l-HTR-13-1-A

It RX YrNT BD 10-B
20 I -HTR-S3-2-B

IPL3716B 42 PASS CABLE TO BE REPLACED VITH 44
MIN FOR APJ3ACITY

IPL31718 14 PASS CABLE IPL31718 TO BE REPLACED
IFL49?SS #6 WITH 16 MIN FOR -q1FACITY

ED639110

E13-Dill

EF3-Aii3
£13 -All@
EF3-A113

EUI-A*Ii
E£311-il
U3111~l

£13-Bill

E13-Afim

IV91",
IV26300
1V33310

ris5i4k
IV9361A
2191 6SA

2PL3171A
2PL4921S
2YI17SA

£73-AlIS 2
EO3-A113 LO

2131552 #12
2V1269 412

EF3-6171 2PL31 719
2PL4929S
Z212249
2V91718

EF3-A1i3 3
£73-AIIh 2

FJ3-8125 1O

F33-8125 LO

PASS
PASS
PASS 18 IN DWC BANK

r -m
PASS
PASS

PASS CABLE 2PL3171A TO BE REPLACED
VITH 16 MINM FOR *F'ACITY

PASS

PASS
PASS #11 IN DU`CT BANK

PASS CABLE 1113171B TO BE REPLACED
WITH 16 MIN FOR A1VA(ITY

PASS #1 IN DUCT BANK
PASS

IPLI16A pjw PASS CURVE NO. FJ3-8125 (ATTACHMENT
sr2.sDNO. 1111446A, RE". 4)

IP'LiISID ju PASS CURVE NO. FJ3-B125 (ATTACHMENT
.WIZTO NO. flhI44SA, REV. 4)

1Ift~-APPFENDIX A
ATTAOgTf NO. Nil!" MA1R9091

WON EED-flS-TIOS1-SII, 11-* REV. 10T
451V "ICC CLASS I[ CABtE PROTECTION

I.

NOTES




