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CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

Calculation No. Revision

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

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.
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i ~ '-it 9K' oR. S" . \J - C -re-ite mm- 4c -
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Design Ver fier
(Independent peviewer)
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Method 1:

Method 2:

Method 3:
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Calculation 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 of the calculation and explain how the adequacy
was verified (calculation is similiar 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.

* Design verification has been performed by the desian review
method in accordance with the guidelines set forth by Droject
nrocedure E-76-TVA

Design Verifier
(Independent Reviewer)

Date
d, V. , 4, /z, z ý,/
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1. Design Review
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3. Qualification Test

Justification (explain below):

V

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

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.

In the qualification test method, identify the QA documented
source(s) where testing adequately demonstrates the adequacy of this
calculation and explain.
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Cax•.al n No. •vRevision
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1. Design Reviqw 
_ _

2. Alternat-e C41culation ---
3. Qualifiati.4nln Test

Justitication (ixplain below):
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Calculation No.

-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:

NR
NR

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.

Reviewed R3 for technical adeauacv as addressed in NEP 3.1 Attachment 10. The
design input data and assumptions were reviewed and found appropriate and
reasonable. The calculation methods were based on Rev. 0 and Branch Technical
Instructions EEB-TI--7 & EEB-TI-8. The results and conclusions are adequate.

DesIgn Verifier
(Independent Reviewer)

/- I?_ -

Date

T -'iS SHEET ADDED C7Y PVE..
0190x

Reviewed R3 for technical adeauacv as addressed in NEP 3.1 Attachment 10 The
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Calculation No.

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:

NR

NR

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.

Reviewed R5 for technical adequacy as addressed In NEP 3.1 Attachment 10. The
design input data and assumptions were reviewed and found appropriate and
reasonable. The calculation methods were based on Rev. 0 and Branch Technical
Instructions EEB-TI-7 & EEB-TI-8. The results and conclusions are adequate.

oDesign 'Verifier
(Independent Reviewer)

Date

THIS SHEET ADDED BY PEE

081 lx
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Calculation No.
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Revision

Method of design verification (independent review) used (check method used):
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2. Alternate Calculation
3. Qualification Test

Justification (explain below):

Method 1:

Method 2:

Method 3:

NR
NR

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.

Reviewed R6 for technical adequacy as addressed in NEP 3.1 Attachment 10. The
design input data and assumptions were reviewed and found appropriate and
reasonable, The calculation methods were based on Rev. 0 and Branch Technical
Instructions EEB-TI-7 & EEB-TI-8. The results and conclusions are adequate,

Design Verifier
(Independent Reviewer)

Date

THIS 13HEFFT ADZIEfl BVI-i I-V 6
1606x



CALCULATION WBN-EEB-MS-T107-0005

PAGE 4/"
PREPARED `"eW DATF

CHECKE,'51 C DATL.-..LAlz-9

TABLE OF CONTENTS

PAGE

COVER SHEET - ABSTRACT 1

REVISION LOG 2

CALCULATION DESIGN VERIFICATION 3

TABLE OF CONTENTS 4

LIST OF CURVES & TABLES 5

FSAR COMPLIANCE 6

1.0 PURPOSE 7

2.0 ASSUMPTIONS 8

3.0 SOURCES OF DESIGN INPUT INFORMATION 9

4.0 DESIGN INPUT DATA 14

5.0 DOCUMENTATION OF INPUTS & ASSUMPTIONS 15

6.0 COMPUTATIONS & ANALYSES 18

7.0 SUPPORTING GRAPHICS 22

8.0 SUMMARY OF RESULTS 38

9.0 CONCLUSIONS 41

10.0 APPENDICES 43

11.0 ATTACHMENTS 113

ATTACHm'1EaTer MI12O-7OA-EVALUATIOK( OF ' W OD1FiCThO1S RI--

A,4=ckwkv4+ bc- 9-okeA-A~- Ceola4', sý0vM "Ag-&

4~~~* teA#J F'-4bI0s'-A- 6 ~t ,P V ,i AJ dA2A
ATTAcam.i• T D 1c4 g ýA-IZ•44-A r=lAL. ATto-, oF" e-, "' - Io I •,c7 "ToA IZ.

A,-,chmnec,-o Sill9514A - o..,.- D, of MoAs+cr F-.se- L•(•4 "

A tTAc.4me oct4"m-I1cI'{A-C-VALUVATIOt OF 0CeJ MODIFICAi7(OJ J g? ';

A.TTAcIM!NTI)Ct A- 173 -A -V.LLT(W op..j "7"oi~,(A17amJ A0.4



CALCULATION WBN-EEB-MS-TI07-0005
PAGE - ' / l
PREPARED DATE

L CDCHECKED 5 DATE4 0
LIST OF CURVES-AND TABLES

CURVES

CURVE NO PAGE

1 60A FUSE & 15A CB 24
2 100A FUSE & 30A CB 25
3 100A FUSE & 50A CB 26
4 150A FUSE & 60A CB 27
5 150A FUSE & 100A CB 28
6 200A FUSE & 125A CB 29
7 MAIN FUSE, MAIN CB, 400A FUSE & 300A CB FOR 30

VITAL BATTERY BOARDS I-IV
8 MAIN FUSE, MAIN CB, 400A FUSE & 300A CB FOR 31

VITAL BATTERY BOARD V
9 FUSE ASSEMBLIES & FEEDERS 32

10 LVSG & MVSG COORDINATION WITH FUSE SPECIFIED ON S/L 33
11 MVSG COORDINATION WITH INSTALLED FUSES 34
12 LVSG COORDINATION WITH INSTALLED FUSES 35
13 RELAY RACKS 36
14 MVSG CASCADED FUSES 37

TABLES

TABLE NO

1 125V VITAL BOARD III LOADING 45
2 VITAL BATTERY BOARD V'S COMPONENTS FAULT CURRENT 52
3 125V DC PANELS A, B, & 0 FAULT CURRENTS 53
4 VITAL BATTERY BOARD II'S COMPONENTS FAULT CURRENT 58
5 LARGE LOADS FAULT CURRENT 61
6 CABLE LENGTHS FOR VARIOUS FAULT CURRENTS 66
7 125V DC VITAL BOARD I CABLES & CABLE LENGTHS 67
8 125V DC VITAL BOARD II CABLES & CABLE LENGTHS 68
9 125V DC VITAL BOARD III CABLES & CABLE LENGTHS 69

10 125V DC VITAL BOARD IV CABLES & CABLE LENGTHS 70
11 CABLES WITH INADEQUATE LENGTH FOR COORDINATION 71
12 MVSG FEEDERS 77
13 LVSG FEEDERS 80
14 CABLE DAMAGE & AUTO-IGNITION CURRENTS 83
15 COMPOSITE LISTING OF CABLES, APPLICABLE CURVES, 85

RACEWAY, & PASS/FAIL AUTO-IGNITION
16 CABLES ROUTED IN TRAYS & NOT PROTECTED FOR 88

AUTO-IGNITION
17 DC RESISTANCE OF LARGE CONDUCTORS 90
18 CIRCUITS REVIEWED FOR CASCADED FUSES 98
19 EQUIPMENT WITH CASCADED FUSES 103
20 RELAY PANELS 109
21 MVSG FUSES 201
20 LVSG FUSES 209
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1,0 PURPOSE

THE 125V DC VITAL POWER SYSTEM IS A SYSTEM THAT IS COMMON TO
BOTH UNITS. THE SYSTEM CONSISTS OF FOUR CHANNELS (I,II,III, &
IV) WITH EACH CHANNEL HAVING A BATTERY, BATTERY BOARD, AND
BATTERY CHARGER. ALSO, THERE IS A FIFTH BATTERY (V) THAT CAN
MANUALLY BE ALIGNED TO REPLACE ANYONE OF THE FOUR BATTERIES
VIA BATTERY BOARD V AND DISTRIBUTION PANELS. THE 125V DC VITAL
POWER SYSTEM AND ITS COMPONENTS ARE DESCRIBED IN DETAIL IN
BOTH THE DESIGN CRITERIA WB-DC-30-27 AND SECTION 8.3.2 OF THE
FSAR.THE PURPOSE OF THIS CALCULATION IS:

1.1 TO VERIFY THE ADEQUACY OF THE 125V DC VITAL POWER SYSTEM
TO MEET THE FOLLOWING CRITERIA IN WB-DC-30-27:

1.1.1 PROTECTIVE DEVICES SHALL BE SELECTED TO OPERATE CONTINUOUSLY
WITHIN THEIR CURRENT RATINGS.

1.1.2 PROTECTIVE DEVICES ARE RATED PROPERLY TO INTERRUPT MAXIMUM
AVAILABLE FAULT CURRENTS

1.1.3 EACH SUBDISTRIBUTION CIRCUIT BREAKER SHALL BE COORDINATED
WITH ITS LOAD GROUP FUSE.

1.1.4 EACH LOAD GROUP FUSE SHALL BE COORDINATED WITH THE BATTERY
SUPPLY BREAKER.

1.1.5 THE BATTERY SUPPLY BREAKER SHALL BE COORDINATED WITH THE
BATTERY SUPPLY FUSE.

1.1.6 BATTERY CHARGER'S INPUT BREAKER AND FUSE SHALL BE CONSIDERED
A LOAD GROUP AND WILL BE COORDINATED WITH THE BATTERY SUPPLY
PROTECTIVE DEVICES.

1.1.7 EACH DISTRIBUTION FEEDER PROTECTIVE DEVICE (BREAKER OR FUSE)
SHALL BE COORDINATED SUCH THAT THE DEVICE NEAREST AN OVERLOAD
SHALL BE THE ONLY ONE TO OPERATE.

1.1.8 .A ... OTeCTIVE MIEANS 6H.LL BE PROVIDD FOR Eh.. LO.A FEDER
TO PRECLUDE LOSC OF THlE EMERGENCY POWER SUPPLYM OR THlE ENTIRE
DIZTRIBUTift DOARD AND PREVENT A CA~bE TRAY FIRE DUE TO THlE

1.1.9 SUBSTITUTION OF VITAL BATTERY V FOR A PRIMARY VITAL BATTERY
SHALL NOT DEGRADE THE CAPACITY OF THE 125V DC VITAL POWER
SYSTEM.

1.2 TO ANALYZE ALL CIRCUITS IN ACCORDANCE WITH DESIGN CRITERIA
WB-DC-30-13 "1OCFR50, APPENDIX R, TYPE I, II, & III CIRCUITS"
THAT:

1.2.1 SHARE A POWER SUPPLY WITH CIRCUITS REQUIRED FOR SAFE SHUTDOWN
FOR A POSTULATED FIRE.

I'm



CALCULATION WBN-EEB-MS-T1I07-0005

PAGE8
PREPARED.. OATF

CHECKED 5icP DATELL.&1 -2

1.2.2 SHARE A COMMON ENCLOSURE (CABLE TRAY, JUNCTION BOX, ETC.)
WITH REQUIRED CIRCUITS.

1.2.3 ARE NOT ELECTRICALLY PROTECTED SO THAT AN ELECTRICAL FAULT
WILL RAISE THE CONDUCTOR TEMPERATURE TO THE INSULATION
AUTO-IGNITION POINT, OR DEGRADE THE REQUIRED POWER SYSTEM.

1.3 TO IDENTIFY CASCADED FUSES AND DETERMINE WHICH CASES ARE
PROPERLY COORDINATED AND WHICH ARE NOT.

2.0 ASSUMPTIONS
REFER TO SECTION 5.0 FOR DOCUMENTATION AND JUSTIFICATION OF
ASSUMPTIONS.
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3.0 SOURCES OF DESIGN INPUT INFORMATION

3.1 DRAWINGS

TVA-WBN

45N700-1 R5
45W1418-1 R19
45W1418-2 R21
45W1419-1 R16
45W217-1 R3
45W218 RI0
45W2418-1 R22
45W2419-1 Rll
45W703-i R19
45W703-2 R21
45W703-3 R20
45W703-4 R17
45W703-5 R25
45W703-6 R21
45W703-7 R19
45W703-8 R20
45W703-9 Ri
45W709-2 R5
45W709-4 R3
45W709-6 R2
45W709-9 RO
45W709-9 RU
45W724-1 RI5
45V724-2 R15
45W724-3 Ri6
45W724-4 Ri5
45V749-i R23
45V749-2 R22
45W749-3 R22
45W749-4 R23
45W793-5 R3
45W760-3-i R7
45V760-26-1 R12
45W760-3-8 Rll
45W760-3-9 R7
45W760-30-8 Rll
45V760-30-9 R7
45V760-30-10 R6
45W760-30-11 RB
45V760-30-12 R8
45W760-30-13 R4
451760-30-14 R6
45W760-30-26 R4
45V760-31-il RlI
451760-31-12 Rll

CONTRACT

85-836724

74-84376

74-84647

75-85281

K482-WI R3
K482-W2 R3

0126D4084
0126D4097
0126D4442
0126D4454
0126D4457
0126D4462
0126D4462
0126D4499
0126D4499
0126D4501
0126D4516
0126D4525
0126D4540
0126D4542
0126D4593
0126D4593

6947D10
6947D18
6947D19
6947D27
6947D36
6947D37
6947D45
6947D58
6947D66
6947D75
6947D84
6947D85

R908
R906
R906
SH6 R907
R907
SH6 R909
SH6 R911
SHI R908
SH6 R911
R906
R907
R907
R906
SH2 R911
SH2 R911
SH6 R907

R910
R914
R914
R911
R915
R915
R2
R910
R914
R910
R913
R915

CD-33697-MKE-BM-1
CD-33697-MKE-BM-2
CD-33697-MKE-BM-3
CD-33697-MKE-BM-4
CD-33697-HKE-BM-5
CD-33697-MKE-BM-6
CD-33697-MKE-BM-7
CD-33697-MKE-BM-8
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3.0 SOURCES OF DESIGN INPUT INFORMATION

45W760-31-13 R1O 75-87048-1
45W760-31-14 R12 FS-239-800
45W760-31-17 R7 FS-259-204
45W760-31-18 R14
45W760-31-19 R12 75-87048-2
45W760-32-1 R4 SO-20634-B
45W760-62-1 R13
45W760-62-2 RII 84-832101
45W760-63-1 R7 410335C
45W760-67-1 R8 410337C
45W760-68-3 Rll 400199C
45W760-68-4 R8
45W760-70-1 R9
45W760-70-2 R9
45W760-72-1 R9
45W760-74-1 R9
45W760-78-1 R6
45W760-82-6 R13. 45V760-82-16 R5
45W760-211-1 R13
45W760-211-2 R15
45W760-211-3 R15
45W760-211-4 R15
45W760-211-5 R8
45W760-211-6 R14
45W760-211-7 R16
45W760-211-8 R12
45W760-211-9 R12
45W760-211-10 R13
45W760-211-11 RI0
45V760-211-12 Rll
45W760-211-13 Ri0
45W760-211-14 RI0
45W760-211-15 Ri0
45W760-211-16 R7
45W760-211-17 R9
45W760-211-18 R9
45W760-211-19 R7
45W760-211-20 R8
45W760-211-21 R9
45W760-211-22 R2
45W760-211-23 RO
45W760-212-1 R9
45W760-212-2 RI0
45W760-212-3 R7
45W828-1 R34
45W828-2 R24
45W828-8 R36
45W828-11 R27
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3.0 SOURCES OF DESIGN INPUT INFORMATION

45W828-19 R26
45W828-22 R35
45W828-30 R4
45V830-1 R20
45W830-2 R19
45W830-3 R35
45W830-4 R34
45W1635-20 R5
45W1635-44 RI
45W1635-46 R3
45W1635-47 R3
45W1635-48 R30
45W1747-1 R3
45N2635-20 R4
45W2747-1 R4
47W605-2 R18
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3.2 TVA CONTRACTS

3.2.1 75C2-85281 125V VITAL BATTERY BOARDS
3.2.2 74C8-85251 125V VITAL BATTERY CHARGER
3.2.3 76K3-85763 125V VITAL BATTERIES
3.2.4 85K8-836724 125V VITAL BATTERY BD V & DISTR PANELS
3.2.5 74C8-85264 120V VITAL INVERTERS
3.2.6 80K6-826364 120V VITAL INVERTERS
3.2.7 75K5-87048-1 125V DC LIGHTING CONTACTOR
3.2.8 75K5-87048-2 SPARE BATTERY CHARGER TRANSFER SWITCH
3.2.9 84X8-832101 FIFTH VITAL BATTERY
3.2.10 833485 FIFTH VITAL BATTERY CHARGER
3.2.11 74C2-84376 MVSG
3.2.12 74C2-84647 LVSG
3.2.13 90NLC-75508A FLAS-5A FUSES

3.3 TVA DOCUMENTS

3.3.1 DESIGN CRITERIA WB-DC-30-27 "AC & DC CONTROL POWER SYSTEM"

3.3.2 FSAR SECTION 8.3.2
3.3.3 ELECTRICAL DESIGN STANDARD DS-E8.1.1 "FUSES"
3.3.4 ELECTRICAL DESIGN GUIDE DG-E2.4.6 "EQUIPMENT TYPICAL DATA"
3.3.5 CALCULATION WBN-EEB-MS-TI11-0003
3.3.6 WBN WALKDOWN PROCEDURE WP-37 (RIMS C24881116613)
3.3.7 WBN WALKDOWN PROCEDURE WP-37 (RIMS C24881116615)
3.3.8 CALC WBPEVAR8907005 VERIFICATION OF FLAS-5
3.3.9 PM 87-26(EEB) CABLE LENGTH VALUES TO BE USED IN ELECTRICAL

CALCULATIONS
3.3.10 ELECTRICAL DESIGN GUIDE DG-E12.6.2 SELECTION OF CONDUCTOR

SIZES BASED ON FAULT CURRENT
3.3.11 QIR WBNEEB84001R3 CRITERIA FOR THE IDENTIFICATION AND EVAL-

UATION OF ASSOCIATED CIRCUITS OF CONCERN AS DEFINED BY
10CFR50, APPENDIX R (EEB850204943)

3.3.12 EEB-TI-7 AC/DC SHORT CIRCUIT ANALYSIS
3.3.13 EEB-TI-8 AC/DC CIRCUIT PROTECTION
3.3.14 WBNP CABLE SCHEDULE PRINTOUT DATED 10/17/89
3.3.15 DESIGN CRITERIA WB-DC-30-13 "1OCFR50,APPENDIX R, TYPE I,II,

AND III CIRCUITS RZr.," ., V.t 1
1a s

3.3.16 WBN WALKDOWN PROCEDURE WP-37 (RIMS C24880822616)
3.3.17 WBN WALKDOWN PROCEDURE WP-37 (RIMS C24880616003) '/'
3.3.18 WBN WALKDOWN PROCEDURE WP-37 (RIMS C24880825622)
3.3.19 WBN WALKDOWN PROCEDURE WP-37 (RIMS C24880909602)
3.3.20 DCN P-03388-A (RIMS B26890912811)
3.3.21 WBN WALKDOWN PROCEDURE WP-37 (RIMS C24881121619)
3.3.22 WBN WALKDOWN PROCEDURE WP-37 (RIMS C24881121620)



CALCULATION WBN-EEB-MS-TI07-0005 PAGE -

PREPARED. 44 DATE',./

CHECKED ,- 1C- .P DATE I -a-9o

3.4 OTHER

3.4.1 NATIONAL ELECTRICAL CODE
3.4.2 THE FOLLOWING MANUFACTURER'S TIME-CURRENT CURVES

3.4.2.1 BUSSMANN FORM 235 DATED 10-17-70
3.4.2.2 BUSSMANN FORM 233 DATED 11-7-70
3.4.2.3 BUSSMANN FORM 50549 DATED 8-22-74

3.4.2.4 WESTINGHOUSE CURVE NO. SC-340-70 JAN 71
3.4.2.5 WESTINGHOUSE CURVE NO. SC-341-70 JAN 71
3.4.2.6 WESTINGHOUSE CURVE NO. SC-3208-72 JUNE 72
3-4-2.6A WEShnNGHOUSE CURVE Wt. SC-34-2-70 JAW 71 ,71 /-.e-qc

3.4.2.7 GENERAL ELECTRIC GES-6000A

3.4.2.8 CHASE-SHAWMUT FORM 480 AMP-TRAP
3.4.2.9 CHASE-SHAWMUT 95718-B

3.4.2.10 LITTELFUSE FLAS 5

3.4.2.10 GOULD-ITE TD-4950R1 DATED 11-23-76

3.4.3 IEEE STD 946-1985 IEEE RECOMMENDED PRACTICE FOR THE DESIGN
OF SAFETY-RELATED DC AUXILIARY POWER SYSTEMS FOR NUCLEAR
POWER GENERATING STATIONS
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4.0 DESIGN INPUT DATA 
CHECKEDE.. DATF 1-31-90

4.1 BATTERIES I,II,III, & IV (REF 3.2.3)
GOULD NCX-2250
SHORT CIRCUIT CURRENT 18,360 AMPS

4.2 BATTERY V (REF 3.2.9)
GOULD NCX-2550
SHORT CIRCUIT CURRENT 20,808 AMPS

4.3 BATTERY BOARDS I,II,III, & IV (REF 3.2.1 & WALKDOWNS)
MAIN FUSE CHASE-SHAWMUT 1600A AMP-TRAP A4BY1600
MAIN BREAKER GE AK-2-50 1600A FRAME WITH 1000A
TRIP TYPE EC-1 LONG TIME CURVE 1A & SHORT TIME
CURVE 2C (2X-7X) 50,000 AIC AT 125V DC

HFB MOLDED-CASE BKRS WESTINGHOUSE 20,OOOAIC 125V DC
HLB MOLDED-CASE BKRS WESTINGHOUSE 20,OOOAIC 125V DC
BUS RATINGS SAME AS BREAKER RATINGS

4.4 BATTERY BOARD V (REF 3.2.4 & 3.3.6)
MAIN FUSE CHASE-SHAWMUT 1600A AMP-TRAP A4BY1600
MAIN BREAKER GE AKR-2D-30 800A FRAME WITH 800A

TRIP TYPE EC-1 LONG TIME CURVE IA & SHORT TIME
CURVE 2C (4X-10X) 50,000 AIC AT 125V DC

JL CB ITE 400A FRAME 300 TRIP 20,OOOAIC 250V DC

4.5 BATTERY CHARGERS I,II,III, & IV (REF 3.2.2)
OUTPUT RATING 200A & LIMITED AT 130% OF RATING

4.6 BATTERY CHARGER V (REF 3.2.10)
OUTPUT RATING 300A

4.7 125V DC DISTRIBUTION PANELS A & B (REF 3.2.4 & 3.3.6)
CB NON-AUTOMATIC ITE TYPE KM 800A FRAME
WITHSTAND CAPABILITY 20,OOOA RMS FOR 3 CYCLES

4.8 125V DC DISTRIBUTION PANELS 0 (REF 3.2.4 & 3.3.6)
MOLDED-CASE CB 800A FRAME 800A TRIP ITE TYPE KM
20,O0OAIC AT 250V DC

4.9 CABLES-VARIOUS (REF 3.3.14)
TYPE, SIZE, MARK NUMBER, LENGTH

4.10 BATTERY BOARD III'S LOAD CURRENTS (REF 3.3.5)
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CALCULATION WBN-EEB-MS-TI07-0005

10.0 APPENDICES

A CIRCUIT BREAKERS & SUB-DISTRIBUTION FUSES/BOARD LOADING

B FIFTH VITAL BATTERY SHORT CIRCUIT CURRENT

C VITAL BATTERY BOARDS I THRU IV SHORT CIRCUIT CURRENT

D FAULT CURRENTS AT LARGE LOADS (BATTERY CHGRS, INVERTERS, ETC)

E PROTECTIVE DEVICES' COORDINATION

F CABLE DAMAGE & AUTO-IGNITION

G DC RESISTANCE OF LARGE CONDUCTORS

H 10CFR50 APPENDIX R

I CASCADED FUSES



CALCULATION WBN-EEB-MS-TI07-0005 SHEET "__/_OF

COMPUTED __-46 DATF,

10.0 APPENDIX A L CHECKED 1CE DATE -

CIRCUIT BREAKERS & SUB-DISTRIBUTION FUSES/BOARD LOADING

FROM CALCULATION WBN-EEB-MS-TI11-0003, BATTERY III IS THE
MOST HEAVILY LOADED, AND TABLE 1 PRESENTS THE MAXIMUM LOAD
FROM THE THREE CONDITIONS (LOSS OF ALL AC POWER, AN ACCIDENT,
AND NORMAL OPERATION) ANALYZED IN WBN-EEB-MS-TI11-0003.
ONLY CIRCUIT BREAKER 312'S LOAD EXCEEDS 80% OF THE PROTECTIVE
DEVICES' RATINGS (25.01 AMPS VS 24.0 AMPS). THE LOAD ON CIRCUIT
BREAKER 312 REPRESENTS A CONSERVATIVE WORST CASE CONDITION
WITH ALL RELAYS AND SOLENOID VALVES BEING SIMULTANEOUSLY
ENERGIZED. SINCE THE DIFFERENCE BETWEEN 80% AND WORST CASE IS
ONLY 1 AMP, THE WORST CASE LOADING ON BREAKER 312 IS CONSIDERED
ACCEPTABLE.



TABLE 1 APPENDIX A CALCULATION WBN-EEB-MS-TI07-0005

125V DC VITAL POWER SYSTEM BOARD III COMPONENT LOADING

BOARD BKR BKR MAX LOAD
NO SIZE (AMP)

PAGE
PREPA RED ._ L DATF 4 21,7o.

CHECKED..- • DATEI-.I 1-&'

% OF FUSE FUSE % OF
RATING NO SIZE RATING

3 109 1000 558.5 55.85 101 1600 34.91

3.26
2.12
3.78
3.25
0.58
3.08

16.07

56.2
0.02

56.22

2.064
4.257
0.05
2.31
2.25

10.931

0
3.4

0.22
3.62

10.87
7.07

12.60
10.83
1.93

10.27

56.20
0.05

6.88
14.19
0.17
7.70
7.50

0.00
22.67
1.47

100 16.07

150 37.48

100 10.93

60 6.03

3 225 300 200 66.67 209 400 50.00

3 226 300 200 66.67 210 400 50.00

3 301 30 2.68 8.93 301 100 13.47
3 302 30 1.97 6.57
3 303 30 4.17 13.90
3 304 30 3.49 11.63
3 305 30 0.58 1.93
3 306 30 0.58 1.93

TOTAL 13.47

3 310 30 7.83 26.10 303 150 25.44
3 311 30 5.32 17.73
3 312 30 25.01 83.37

TOTAL 38.16

3 313 15 3.36 22.40 305 60 16.62
0.05
6.56
9.97

0.33
43.73

3 325 125 67.1 53.68 311 200 33.55

30
30
30
30
30
30

TOTAL

100
40

TOTAL

30
30
30
30
30

TOTAL

15
15
15

TOTAL

TOTAL



TABLE 1 APPENDIX A

125V DC VITAL POWER

BOARD BKR BKR
NO SIZE

3 326 300

3 327 300

CALCULATION WBN-EEB-MS-T107-0005

SYSTEM BOARD III COMPONENT LOADING

MAX LOAD % OF FUSE FUSE %OF
(AMP) RATING NO SIZE RATING

186.2 62.07 310 400 46.55

186.2 62.07 309 400 46.55

PREPACED.- DAT4 1• 6f-0
CHECKLED 5-:N a DATEJ.: 2D
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PAGE_________
PREPARED• DATE...40
CHECKED --ZCPDATE -1 -31

APPENDIX B TABLE 2 CALCULATION WBN-EBB-MS-TI07-0005

FIFTH BATTERY BOARD COMPONENTS

COMPONENT TYPE SETTING FAULT RATING
CURRENT

MAIN FUSE CHASE-SHAWNUT 1600A 19416 20000 AIC 300VDC
A4BY1600

CHGR FUSE BUSSMAN FRS 400A 19416 10000 AIC AT 150V DC

BKR 102 ITE JL 400A FRAME 300A 19416 20000 AIC 250VDC

BKR 109 GE AKR-2D-30 EC-1 800A 19416 50000 AIC 125VDC
long curve 1A
short curve 2C
4X-1OX

BKR 201 ITE CB KM FRAME N/A 19896 20000-A RMS for 3 cyi
2 POLE 800A

BKR 202 ITE CB KM FRAME N/A 19896 20000-A RMS for 3 cy
2 POLE 800A

cles

:les



pAL *5y

PRE~APED~ DATE--4~~
CHCE DATLJ-.Lz11.O

W' APPENDIX B

COMPONENT

PANEL A BKR 301

PANEL A BKR 302

PANEL B BKR 401

PANEL B BKR 402

PANEL 0 CB 001

TABLE 3 CALCULATION WBN-EEB-MS-TI07-0005

125V DC PANELS A, B, & 0

TYPE SETTING FAULT RATING
CURRENT

ITE CB KM FRAME N/A 17125 20000-A RMS for 3 cycles
2 POLE 800A

ITE CB KM FRAME N/A 17125 20000-A RMS for 3 cycles
2 POLE 800A

ITE CB KM FRAME N/A 17125 20000-A RMS for 3 cycles
2 POLE 800A

ITE CB KM FRAME N/A 17125 20000-A RMS for 3 cycles
2 POLE 800A

ITE CB KM FRAME .800A 16731 20000 AIC at 250VDC
2 POLE 800A



TVA 488 (EN DES-3-77)

A~pp=,.-,<3, C k4 8o<,,,d~s x-I~ • 54°,. C,-..,=.;# " "~'
•/• a g- EE8>-•- 7-_SHo7-oET3

COMPUTED 4a~rd DATE 9_90

CHECKED ::5ccp DATE 119

F /- a.• .-- , ,-

7

7L4-- 7-r' / g !5> = / e0J 6



TVA 488 (EN DES-3-77)

SHEET ____ OF

______________________________________________________COMPUTED ~ DATE qq

CHECKED ':•Cp DATE I -- 9•

-- o

(i?~2-tf 4-4eJ s) -( c.c, zr

....Z?. ~ ~ ~ ~ ~ ~ ~ ~ -- Ze- -'eS4o ýelO / 2 op v~.w~ /~ c3-q 4J



TVA 488 (EN DES-3-77)

SHEET. _ _ OF_

eA~ 2~4 ýW_ - ,- 70o7- g o3"
_______________________________________________________COMPUTED J5L. DATE -92 h?

CHECKED DATE [~

B8•~,-fC, Cs4L, 5 +o v.-&.l Bards

8.5z - "'4D- BSTD -io'

-&.c r= - ;s"' .8( c -2.5"1  s("2E--e /•

eA/11 &SF-3S1 Ve '4

141 l 1-A/ 1:,aAF' 114 cnA44s tv'4e -3 -cat/e (8,oeB

=. /A .

Ar2/J. •4 At,,i e.. As/,/ ,•,-, 3- .o•,':• ,:.,/:S. /



TVA 4a8 (EN DES-3-77)

SHEET S5-7 OF

E--COMPUTED e(0. DATE Lo C-

,,•/ 0 /_ _0___ ,:0 ,8 .7 _t

'%~4i

groý*q/ Z.ro.7 1cu?' , g'ei# eS 14A,., 6;/ ,aýv~ Aoo,~ws .1

S/7 31S 4- 2&c> --- /7 -5-7, 5'd

6' ~ ~ A /20 2- -~eO87TL



APPENDIX C TABLE 4 CALCULATION WBN-EEB-MS-TI07-0003

PAGE,

PREPARED DATF //Sq-q0

CHECKED -55CP DATE 1 -1-JZ9

VITAL BATTERY BOARD II COMPONENTS

COMPONENT TYPE SETTING FAULT
CURRENT

RATING

FUSE 101 CHASE-SHAWMUT
1600A A4BY1600

BKR 108 GE AK-2-50 EC-1
BKR 109 long curve 1A

short curve 2C
5X

1600A

1000A

17315 20000 at 300VDC

17-5765 AI 25.
1n'13tS 50000 AIC 125VDC

LOAD BKRS

LOAD BKRS

FUSE

HFB

HLB

FRN

CHGR BKR HLB

BOARD BUS 1600A
600A
400A

VARIOUS
(iSA-100A)

VARIOUS
(125A-300A)

VARIOUS
(60A-400A)

300A

N/A
N/A
N/A

17575 20000 at 125VDC

17575 20000 at 125VDC

17575 10000AIC AT 125V DC

17575 20000 at 125VDC

17575
17575
17575

50000 at
25000 at
20000 at

125VDC
125VDC
125VDC
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CHECKED 5C DATFI-.L2P

APPENDIX D TABLE 5 CALCULATION WBN-EEB-MS-TI07-0005

COMPONENT

INVERTER

UNID CABLE LENGTH SIZE

l-I
2-I

1-II
2-II
1-III
2-I1
1-IV
2-IV

BATT CHGR

SPARE CHGR
XFER SW

LTGN CONT

LTGN CAB

B30D
B31D
B34E
B35E
B38F
B39F
B42G
B43G

BIOD
BIlE
B12F
B13G

B15D
BI6E
B17F
B18G

B5A
B6B
B7A
B8B

L454A
L459B
L456A
L461B

2-300MCM
2-300MCM
2-300MCM
2-300MCM
2-300MCM
2-300MCM
2-300MCM
2-300MCM

2-300MCM
2-300MCM
2-300MCM
2-300MCM

2-300MCM
2-300MCM
2-300MCM
2-300MCM

2-1/C
2-1/C
2-1/C
2-1/C

2-1/C
2-1/C
2-1/C
2-1/C

FAULT
CURRENT

13550
13550
13550
13550
13550
13550
13550
13550

15213
15213
15213
15213

13052
13052
13052
13052

5247
5247
5247
5247

4969
4969
4969
4969

20000
20000
20000
20000
20000
20000
20000
20000

20000
20000
20000
20000

RATED

AIC
AIC
AIC
AIC
AIC
AIC
AIC
AIC

AIC
AIC
AIC
AIC

10000A
10000A
10000A
10000A

5000
5000
5000
5000

AIC
AIC
AIC
AIC

125VDC
125VDC
125VDC
125VDC
125VDC
125VDC
125VDC
125VDC

125VDC
125VDC
125VDC
125VDC

cycles
cycles
cycles
cycles

125/250VDC
125/25OVDC
125/25OVDC
125/250VDC
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APPENDIX E TABLE 6 CALCULATION WBN-EEB-MS-TI07-0005

CABLE LENGTHS FOR VARIOUS FAULT CURRENTS

CONFIGURATION FAULT
CURRENT
(AMPS)

LOAD CABLE'S
RESISTANCE

(OHMS)

SIZE DC RESIS
OHMS PER
1000 FT

-MIN CABLE
LENGTH

60A FUSE, 15A CB

150A FUSE, 60A CB

100A FUSE, 30A CB
150A FUSE, 50A CB

600 0.193172 #12 1.6500
#10 1.0400
#8 0.6540
#6 0.4100
14 0.2590

850 0.134349 #4 0.2590
#2 0.1604
4/0 0.0483

900 0.126505 112
#10
#8
16
#4
#2
4/0

1.6500
1.0400
0.6540
0.4100
0.2590
0.1604
0.0483

58.54
92.87

147.69
235.58
372.92

259.36
418.80

1391.18

38.33
60.82
96.72

154.27
244.22
394.35

1309.97
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PREPARED a3, I 4 DATL E4 /qo
CHECKED ( DATE IJ.L• ..

APPENDIX E TABLE 7 CALC WBN-EEB-NS-TI07-OO05

125V DC VITAL POWER SYSTEM BOARD I

BOARD BKR BKR FUSE FUSE CABLE NO TYPE SIZE LENGTH CURVE REQUIRED PASS/FAIL

NO SIZE NO SIZE IN CABLE NO LENGTH
SCHEDULE CO-ORD

1 109 1000 101 1600 B56D WDN 3-300MCM 35 7 P
1 109 1000 101 1600 B57D WDN 3-300MCM 10 7 P

1 109 1000 101 1600 B55D WDN 3-300NCM 25 7 P

1 201 30 201 100 IBID WDD 2-1/C 18 70 2 97 F

1 202 30 201 100 1811D WDD-I 2-1/C 18 175 2 97 P

1 203 30 201 100 IB16D WDD-1 2-1/C #8 175 2 97 P

1 204 30 201 100 IB4D WDD 2-1/C #8 90 2 97 F
1 205 30 201 100 1814D WDD-1 2-1/C #B 175 2 97 P

1 206 30 201 100 1819D WDD-I 2-1/C #8 175 2 97 P

1 213 30 205 100 B23 HDD-I 2-1/C 18 154 2 97 P
1 214 30 205 100 820 WDD-I 2-1/C 58 462 2 97 P
1 215 30 205 100 1B44 WDD-1 2-1/C #B 264 2 97 P
1 216 30 205 100 B45 WDD-I 2-1/C #8 900 2 97 P

1 220 15 207 60 IM2468 WGB-1 1-2C #12 504 1 59 P
1 221 15 207 60 1B47 WGB 1-2C 112 382 1 59 P
1 222 15 207 60 B1 WLN 1-2C #10 603 1 93 P

1 223 15 207 60 B50IR WDF-I 2-1/C #4 1414 1 373 P

1 225 300 209 400 B15D WON 2-300MCN 90 7 P
1 226 300 210 400 BIOD WON 2-300MCM 40 7 P
1 301 30 301 100 2B2D WDD 2-1/C #B 50 2 97 F
1 302 30 301 100 2812D WDD-i 2-1/C #8 300 2 97 P
1 303 30 301 100 2B17D WDD-I 2-1/C #8 300 2 97 P

1 304 30 301 100 2B3D WOD 2-1/C #8 90 2 97 F
1 305 30 301 100 2B13D WDD-i 2-1/C 58 300 2 97 P
1 306 30 301 100 2B18D WDD-i 2-1/C 58 300 2 97 P
1 313 15 305 60 IB40A WLB 1-2C #12 296 1 59 P
1 319 15 305 60 IB36A WGB-2 1-2C 112 370 1 59 P
1 321 15 305 60 2SG220A WLB 1-2C #12 557 1 59 P
1 325 125 311 200 B5A WDG 2-IC 52 55 6 P
1 326 300 310 400 B30D WDN 2-300MCM 45 7 P
1 327 300 309 400 B31D WDN 2-300MCN 45 7 P



PAGE______
PREPARED6.,. DATE4&.9Aý '

CHECKEDaC-. DATE I--.11--

APPENDIX E TABLE 8 CALCULATION WBN-EEB-MS-TI07-0005

125V DC VITAL POWER SYSTEM BOARD II

BOARD BKR BKR FUSE FUSE CABLE NO TYPE
NO SIZE NO SIZE

SIZE LENGTH CURVE REQUIRED PASSIFAIL
IN CABLE NO LENGTH
SCHEDULE CO-ORD

109 1000 101
109 1000 101
109 1000 101
201 30 201
202 30 201
203 30 201
204 30 201
205 30 201
206 30 201
207 50 203
214 30 205
215 30 205
219 15 207
221 15 207
223 15 207
225 300 209
226 300 210
301 30 301
302 30 301
303 30 301
304 30 301
305 30 301
306 30 301
313 15 305
319 15 305
321 15 305
325 125 311
326 300 310
327 300 309

1600 B6OE WDN
1600 B61E WDN
1600 B62E WDN
100 IB6E WDD
100 1B25E WDD
100 IB30E WDD
100 IB9E WDD
100 IB28E MDD
100 IB33E WDD
150 B90 MDE-1
100 B46 WDD-I
100 IB45 WDD-1
60 16920 WGB-1
60 B53 WLN
60 B503P WDF-I
400 B16E WDN
400 BIlE WDN
100 2B7E WDD
100 2B26E WDD
100 2B31E WDD
100 2B8E WDD
100 2B27E WDD
100 2B32E WDD
60 IB41B WLB
60 1837B MFB-1
60 28G221B WLB
200 B6B WDG
400 B34E WON
400 B35E WON

3-300MCM
3-300mCM
3-300MCK
2-1/C #B
2-1/C #8
2-1/C #B
2-1/C #8
2-1/C #8
2-1/C 08
2-1/C #6
2-1/C I8
2-1/C #8
1-2C #12
1-2C #10
2-1/C #4
2-300NCH
2-300MCM
2-1/C #8
2-1/C #8
2-1/C 18
2-1/C #8
2-1/C 18
2-1/C #8
1-2C #12
1-2C #10
1-2C #12
2-1/C #2
2-300MCM
2-300MCM



APPENDIX E TABLE 9 CALC WBN-EER-MS-T107-0005 pF-I_ D A•. AL D T,TE" 4!.6.

CHECKED.5-5i - DATEJ -&1-- 0

125V DC VITAL POWER SYSTEM BOARD III

BOARD BKR BKR FUSE FUSE CABLE NO TYPE SIZE LENGTH CURVE REgUIRED PASS/FAIL
NO SIZE NO SIZE IN CABLE NO LENGTH

SCHEDULE CO-ORD

3 109 1000 101 1600 B65F .DN 3-300MCH 35 7 P
3 109 1000 101 1600 B66F WDN 3-300MCM 35 7 P
3 109 1000 101 1600 B67F WDN 3-300MCH 10 7 P
3 201 30 201 100 IB2F WDE 2-1/C #6 130 2 155 P
3 202 30 201 100 IB12F WDD-1 2-1/C 18 250 2 97 P
3 203 30 201 100 IB17F WDD-1 2-1/C #8 245 2 97 P
3 204 30 201 100 IB3F WDD 2-1/C 18 95 2 97 F
3 205 30 201 100 IB13F WDD-1 2-1/C #8 225 2 97 P
3 206 30 201 100 IBI8F WDD-1 2-1/C I8 300 2 97 P
3 208 100 203 150 IB22 WDK 2-1/C 14/0 357 5 F
3 213 30 205 100 B24 WDD-1 2-1/C 68 411 2 97 P
3 214 30 205 100 B47 WDO-I 2-1/C 68 458 2 97 P
3 215 30 205 100 2B44 WDD-1 2-1/C #8 568 2 97 P
3 220 15 207 60 2M2468 WGB-I 1-2C #12 462 1 59 P
3 221 15 207 60 2B47 WGB-1 1-2C 112 408 1 59 P
3 223 15 207 60 BSO0 WDF-2 2-1/C 14 1072 1 373 P
3 225 300 209 400 B17F WON 2-300MCM 55 7 P
3 226 300 210 400 B12F WDN 2-300MCM 50 7 P
3 301 30 301 100 2B1F WDE-1 2-1/C #6 55 2 155 F
3 302 30 301 100 2B11F WOD-I 2-1/C #8 225 2 97 P
3 303 30 301 100 2B16F WDD-1 2-1/C #8 225 2 97 P
3 304 30 301 100 2B4F WDD 2-1/C #B 75 2 97 F
3 305 30 301 100 2B14F WDD-1 2-1/C #8 225 2 97 P
3 306 30 301 100 2B19F WDD-I 2-1/C #8 225 2 97 P
3 313 15 305 60 2B40A WLB 1-2C 612 128 1 59 P
3 319 15 305 60 2B36A WLB 1-2C #12 504 1 59 P
3 321 15 305 60 1SG220A WDF-2 2-1/C #4 517 1 373 P
3 325 125 311 200 B7A WDG-1 2-1/C 12 55 6 P
3 326 300 310 400 B38F WON 2-300MCM 50 7 P
3 327 300 309 400 B39F WON 2-300MCM 50 7 P
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APPENDIX E TABLE 10 CALC WBN-EEB-MS-TI07-0005

125V DC VITAL POWER SYSTEM BOARD IV

BOARD BKR BKR FUSE
NO SIZE NO

FUSE CABLE NO TYPE SIZE LENGTH CURVE REQUIRED PASS/FAIL
IN CABLE
SCHEDULE

NO LENGTH
CO-ORD

4 109 1000
4 109 1000
4 109 1000
4 201 30
4 202 30
4 203 30
4 204 30
4 205 30
4 206 30
4 208 60
4 214 30
4 215 30
4 219 30
4 221 15
4 222 15
4 223 15
4 225 300
4 226 300
4 301 30
4 302 30
4 303 30
4 304 30
4 305 30
4 306 30
4 313 15
4 319 15
4 321 15
4 325 125
4 326 300
4 327 300

1600 B706
1600 8716
1600 8726
100 1876
100 IB266
100 1B316
100 1BBG
100 I1276
100 IB326
150 2822
100 851
100 2B45
100 26920
60 B54
60 82
60 8502

400 818G
400 B136
100 286G
100 28256
100 28306
100 2896
100 2B286
100 28336
60 28418
60 2B37B

WON
WDN
WDN
WDD
WDD
WDD
WiD
WDD
WDD
WDF
WFB
WDD-I
WGB
WLN
WLN
WDF-2
WDN
WDN
WDD
WDD
WDD
WDD
WDD
WDD
WLB
WFB-1

60 IS6221B W6B-1
200 BBB WD6
400 8426 WON
400 B436 WDN

3-300MCM
3-300MCM
3-300MCM
2-1/C #8
2-1/C 18
2-1/C #B
2-1/C 18
2-1/C #B
2-1/C #8
2-1/C #4
1-2C #10
2-1/C #8
1-2C #12
1-2C #10
1-2C 810
2-1/C #4
2-300MCN
2-300NCM
1-2C 18
1-2C #8
1-2C 18
1-2C #8
1-2C #8
1-2C #8
1-2C #12
1-2C #10
1-2C 812
2-1/C #2
2-300MCM
2-300MCM

40
40
10
45

300
300
100
200
300
375
880
603
258
463
393

1102
85
45
80

175
175
100
175
175
473
389
576
60
65
65
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APPENDIX E TABLE 11 CALC WBN-EEB-NS-TI07-O005

CABLES WITH INADEQUATE LENGTH FOR COORDINATION AT THE

LOAD'S TERMINALS USING CABLE LENGTHS FROM THE CABLE SCHEDULE

BOARD BKR BKR FUSE FUSE

NO SIZE NO SIZE

CABLE NO TYPE

WDD
WDD
WDD
WDD
WDD
WOO
WDD
WDD
WDK
WDE-I
WDD
WDD
WDD
WDD
WDD

SIZE LENGTH
IN CABLE
SCHEDULE

CURVE REQUIRED PASS/FAIL
NO LENGTH

CO-ORD

2-1/C 18
2-1/C #8
2-1/C 18
2-1/C #8
2-1/C #8
2-1/C #B
2-1/C #B
2-1/C 18
2-1/C 14/0
2-1/C #6
2-1/C #8
2-1/C #B
2-1/C #8
1-2C #8
1-2C #8

I
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APPENDIX E TABLE 12 CALCULATION WBN-EEB-MS-TI07-0005 PAGE _ _7_
PREPARED 64fti DATF I.3||/ 9°.

CHECKED O.. C P DATFi.. -3-9O

MVS6 FEEDERS

SWGR FUNCTION

lA-A NOR BUS NOR FOR
NOR BUS ALT FOR
B/U BUS NOR FOR
B/U BUS ALT FOR

2A-A NOR BUS NOR FDR
NOR BUS ALT FDR
B/U BUS NOR FDR
B/U BUS ALT FDR

IB-B NOR BUS NOR FOR
NOR BUS ALT FOR
B/U BUS NOR FDR
B/U BUS ALT FOR

2B-B NOR BUS NOR FDR
NOR BUS ALT FOR
B/U BUS NOR FOR

i B/U BUS ALT FOR

BAT BD BKR NO CABLE CABLE
NUMBER SIZE

III
III
I

III
I
I
III

II
IV
IV
I I

IV
II
II
IV

204
204
201
201

304
304
301
301

204
204
201
201

304
304
301
301

IB4D
1B3F
1B2F
IBID

2B4F
2B3D
2B2D
2BIF

1 B9E
IBB6
1B76
IB6E

2B96
2BBE
2B7E
2B6G

t8
1B
#6
#8

18
#8
18
#6

18
YB
#8
t8

t8
#8
#8
#8

CONDUIT MIN RES/FT
NUMBER CONDUIT 18

LENGTH &*. (6

11061D
IB1070F
11071F
IB1060D

2B1067F
2B1070D
2B1071D
2B106BF

IB1066E
IB10766
IB10756
IB1065E

2B10636
2B1076E
2B1075E
2B10626

72 0.000654
64 0.000654

107 0.00041
4B 0.000654

45 0.000654
64 0.000654
24 0.000654
96 0.00041

53 0.000654
59 0.000654
24 0.000654

101 0.000654

72 0.000654
67 0.000654

107 0.000654
4B 0.000654

MIN FDR 110
CABLE CABLE
RES LENGTH

1=1200

0. 09418
0.08371
0.08774
0.0627B

0.05886
0.08371
0.03139
0.07872

0.06932
0.07717
0.03139
0.13211

0. 09418
0.08764
0.13996
0.06278

0.00
4.55
2.61

14.61

16.50
4.55

29.70
6.95

11.47
7.69

29.70
0.00

0.00
2.66
0.00
14.61

ge",17L ( Cc5/es .;4a /csec .,47 a -. =S 4 7!e /0

110
CABLE
LENGTH
l=552

55.96
60.99
59.06
71.06

72.94
60.99
86.15
63.39

67.91
64.14
86.15
37.72

55.96
59.11
33.95
71.06
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APPENDIX E TABLE 13 CALCULATION WBN-EEB-MS-T107-005
PAGE ___ _

PI=EPAD ED DATE_______
CHECKEDC.E DATE -" 1-9 a

LVS6 FEEDERS

SHGR FUNCTION

IAI-A NOR BUS NOR FDR
NOR BUS ALT FOR
B/U BUS NOR FDR
B/U BUS ALT FOR

IA2-A NOR BUS NOR FDR
NOR BUS ALT FOR
B/U BUS NOR FDR
B/U BUS ALT FOR

1BI-B NOR BUS NOR FDR
NOR BUS ALT FOR
B/U BUS NOR FOR
B/U BUS ALT FDR

IB2-B NOR BUS NOR FDR
NOR BUS ALT FOR
B/U BUS NOR FOR

i B/U BUS ALT FOR

12AI-A NOR BUS NOR FOR
NOR BUS ALT FOR
B/U BUS NOR FOR
B/U BUS ALT FDR

2A2-A NOR BUS NOR FOR
NOR BUS ALT FOR
B/U BUS NOR FOR
B/U BUS ALT FOR

2BI-B NOR BUS NOR FDR
NOR BUS ALT FOR
B/U BUS NOR FOR
B/U BUS ALT FOR

2B2-B NOR BUS NOR FOR
NOR BUS ALT FOR
B/U BUS NOR FOR
B/U BUS ALT FOR

BAT BD BKR NO CABLE CABLE CONDUIT
NUMBER SIZE NUMBER

I
III
III
I

III
III
I

11
IV
IV
II

II
IV
IV
II

III
I
I
III

III
I
I
III

IV

II

IV

IV

IV

202
202
205
205

203
203
206
206

202
202
205
205

203
203
206
206

302
302
305
305

303
303
306
306

302
302
305
305

303
303
306
306

1B11D
IB12F
IB13F
IB14D

IB16D
IB17F
IB18F
IB19D

IB25E
IB266
IB276
IB28E

IB30E
IB316
IB326
IB33E

2BIIF
2B12D
2B13D
2B14F

2B16F
2B17D
2B18D
2B19F

2B256
2B26E
2B27E
2B286

2B306
2B31E
2B32E
2B336

t8
#8
38
t8

#8
18
t8
#8

#8
#8
t8
#8

t8
#8
18
#8

18
#8
18
#8

18
#8
#8

18
#8
#8
#8

t8
#8
18
#8

IB1040D,1044D
IB1045F,1049F
IB1046F,1049F
IB1041D,1044D

IB1042D,1044D
IB1047F,1049F
IB1048F,1049F
11043D,1044D

IB1055E,1059E
110506,10546
IB10516,10546
IB1056E,1059E

IB1057E,1059E
IB10526,10546
IB10536,10546
IBl05SE,1059E

281045F,1049F
2B1040D,1044D
2B1041D,1044D
2B1046F,1049F

2B1047F,1049F
2B1042D,1044D
2B1043D,1044D
2B1048F,1049F

2B10506,10546
2B1055E,1059E
2B1056E,1059E
2810516,10546

2B10526,10546
2B1057E,1059E
2B1058E,1059E
2B10536,10546

LENGTH

99
181
181
99

109
176
176
109

101
192
192
101

96
192
192
96

101
192
192
101

101
192
192
101

93
192
192
96

88
203
203
91
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CALCULATION WBN-EEB-MS-TI07-0005

CABLE DAMAGE & AUTO-IGNITION CURRENTS

INSULATION DAMAGE

CABLE CIRCULAR
SIZE MILS

#12 6530
#10 10380
#8 16510
#6 26240
#4 41740
#2 66360
1/0 105600
2/0 133100
4/0 211600

300MCM 300000
400MCM 400000

CABLE CIRCULAR
SIZE MILS

#12 6530
#10 10380
#8 16510

AUTO-IGNITION

CABLE CIRCULAR
SIZE MILS

#12
#10
#8
#6
#4
#2
1/0
2/0
4/0

300MCM
400MCM

6530
10380
16510
26240
41740
66360

105600
133100
211600
300000
400000

90C INSULATION

t=0 .01

4698
7468

11879
18880
30032
47746
75979
95765

152245
215848
287798

t=0.016 t=.10

3714
5904
9391

14926
23742
37746
60066
75709

120360
170643
227524

1486
2362
3756
5970
9497

15098
24027
30283
48144
68257
91010

T=250C

t=1.0 t=10.0

470
747

1188
1888
3003
4775
7598
9576

15224
21585
28780

75C INSULATION

t=0.01

2872
4565
7262

t=0.016 t=.10

2271
3609
5741

908
1444
2296

149
236
376
597
950

1510
2403
3028
4814
6826
9 101

APPENDIX F TABLE 14

T=125C

t=1.0 t=10.0

287
457
726

90C INSULATION

t=0.01

6869
10919
17367
27602
43906
69803

111079
140006
222580
315566
420755

t=0.016 t=.10

5430
8632

13730
21821
34711
55184
87816

110685
175965
249477
332636

2172
3453
5492
8728

13884
22074
35126
44274
70386
99791

133054

91
144
230

T=530C

t=1.0 t=10.0

687
1092
1737
2760
4391
6980

11108
14001
22258
31557
42076

217
345
549
873

1388
2207
3513
4427
7039
9979

13305

CABLE CIRCULAR
SIZE MILS

#12 6530
#10 10380
#8 16510

75C INSULATION

t=0 .01

6641
10557
16791

t=0.016 t=.10

5250
8346

13274

2100
3338
5310

T=455C

t=1.0 t=10.0

664
1056
1679

210
334
531

Ir i

101I O -

DL)

IU.
LnL)
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APPENDIX F TABLE 15 CALCULATION WBN-EEB-MS-TI07-0005

125V CONTROL POWER SYSTEM BOARDS

BD BKR BKR FUSE
NO SIZE NO

223
220
222
319
321
313
221
223
313
321
219
221
319
313
319
220
221
223
321
319
313
223
221
222
321
201
204
306
205
304
216
302
215
202
206
305
214
301
303
203
213
302
205

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
30
'30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30

207
207
207
305
305
305
207
207
305
305
207
207
305
305
305
207
207
207
305
305
305
207
207
207
305
201
201
301
201
301
205
301
205
201
201
301
205
301
301
201
205
301
201

FUSE CABLE NO TYPE
SIZE

60 B501R
60 1M2468
60 Bi
60 1B36A
60 2S6220A
60 IB40A
60 1647
60 B503P
60 IB41B
60 2SG221B
60 16920
60 B53
60 IB37B
60 2B40A
60 2B36A
60 2M2468
60 2B47
60 B500
60 IS6220A
60 2B37B
60 2B41B
60 B502
60 B54
60 B2
60 ISG221B

100 IBID
100 164D
100 2618D
100 IB14D
100 2B3D
100 B45
100 2B12D
100 IB44
100 IBIID
100 IB19D
100 2613D
100 B20
100 2B2D
100 2B17D
100 IB16D
100 B23
100 2B26E
100 IB28E

HDF-I
WGB-I
WLN
WGB-2
WLB
WLB
WGB
WDF-I
WLB
WLB
W6B-1
WLN
WFB-1
WLB
WLB
WGB-1
WGB-1
WDF-2
WDF-2
WFB-I
WLB
WDF-2
WLN
WLN
WGB-1
WDD
WDD
WDD-I
WDD-I
WOD
WDD-I
WDD-I
HDD-I
WDD-I
WDD-I
WDD-I
WDD-I
WDD
WDD-I
HDD-I
HDD-I
WDD
WDD

SIZE LENGTH CABLE LEN RESIST

2-1/C t4
1-2C 112
1-2C #10
1-2C 112
1-2C #12
1-2C 112
1-2C 312
2-1/C 14
1-2C #12
1-2C t12
1-2C #12
1-2C 310
1-2C #10
1-2C 312
1-2C #12
1-2C 312
1-2C #12
2-1/C 34
2-1/C #4
1-2C 310
1-2C #12
2-1/C 14
1-2C #10
1-2C 310
1-2C #12
2-1/C 38
2-1/C 38
2-1/C 38
2-1/C 38
2-1/C 38
2-1/C 38
2-1/C 38
2-1/C 38
2-1/C 18
2-1/C t8
2-1/C #8
2-1/C 38
2-1/C 38
2-1/C 38
2-1/C 38
2-1/C 38
2-1/C 38
2-1/C 38

CABLE CURVE RACE- AUTO-
(CABLE SCH) COORD OHMS/1000 RESISTANCE NO

1414
504
603
370
557
296
382

1402
509
503
465
551
492
128
504
462
408
1072
517
389
473

1102
463
393
576
70
90

300
175
90

900
300
264
175
175
300
462
50

300
175
154
275
185

373
59
93
59
59
59
59

373
59
59
59
93
93
59
59
59
59

373
373
9,
59

373
93
93
59
97
97
97
97
97
97
97
97
97
97
97
97
97
97
97
97
97
97

0.259
1.65
1.04
1.65
1.65
1.65
1.65

0.259
1.65
1.65
1.65
1.04
1.04
1.65
1.65
1.65
1.65

0.259
0. 259
1.04
1.65

0.259
1.04
1.04
1.65

0.654
0.654
0.654
0.654
0.654
0.654
0.654
0.654
0.654
0.654
0.654
0.654
0.654
0.654
0.654
0.654
0.654
0.654

0.732452
1.663200
1.254240
1.221000
1.838100
0.976800
1.260600
0.726236
1.679700
1.659900
1.534500
1.146080
1.023360
0.422400
1.663200
1.524600
1.346400
0.555296
0.267806
0. 809120
1 .560900
0.570836
0. 963040
0.817440
1.900800
0.091560
0.117720
0.392400
0. 228900
0.117720
1.177200
0.392400
0. 345312
0.228900
0. 228900
0.392400
0.604296
0.065400
0.392400
0.228900
0.201432
0.359700
0.241980

HAY IGN

.P

P

Ii'

yep
PP

FIF

.P

.if,
F?f
P
P
P

PF
P
P

P
P
P
P
P
P

P
P
P
P

P

6 /h
fia-9
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APPENDIX F TABLE 15 CALCULATION WBN-EEB-MS-TI07-0005

125V CONTROL POWER SYSTEM BOARDS

BD BKR BKR FUSE FUSE CABLE NO TYPE

NO SIZE NO SIZE

SIZE LENGTH CABLE LEN RESIST CABLE CURVE RACE- AUTO-
(CABLE SCH) COORD OHNS/1000 RESISTANCE NO WAY 16N

2 203
2 303
2 215
2 304
2 201
2 305
2 301
2 306
2 206
2 214
2 202
2 204
3 204
3 201
3 202
3 306
3 203
3 304
3 215
3 302
3 205
3 213
3 206
3 303
3 305
3 301
3 214
4 301
4 206
4 205
4 201
4 215
4 302
4 304
4 203
4 214
4 204
4 219
4 305
4 303
4 202
4 306
2 207

30 201 100 IB30E
30 301 100 2B31E
30 205 100 IB45
30 301 100 2B8E
30 201 100 IB6E
30 301 100 2B27E
30 301 100 2B7E
30 301 100 2B32E
30 201 100 IB33E
30 205 100 B46
30 201 100 IB25E
30 201 100 IB9E
30 201 100 IB3F
30 201 100 IB2F
30 201 100 IB12F
30 301 100 2B19F
30 201 100 IB17F
30 301 100 2B4F
30 205 100 2B44
30 301 100 2BIIF
30 201 100 IB13F
30 205 100 B24
30 201 100 IBIBF
30 301 100 2B16F
30 301 100 2B14F
30 301 100 2BIF
30 205 100 B47
30 301 100 2B66
30 201 100 IB326
30 201 100 IB276
30 201 100 176
30 205 100 2B45
30 301 100 2B256
30 301 100 2B96
30 201 100 1B316
30 205 100 B51
30 201 100 IB86
30 205 100 26920
30 301 100 2B286
30 301 100 2B306
30 201 100 IB266
30 301 100 2B336
50 203 150 B90

WDD 2-1/C t8
WDD 2-1/C t8
WDD-I 2-1/C t8
WDD 2-1/C 18
WDD 2-1/C t8
WDD 2-1/C 58
WDD 2-1/C 18
WDD 2-1/C t8
WDD 2-1/C 18
WDD-1 2-1/C 58
WDD 2-1/C t8
WDD 2-1/C 18
WDD 2-1/C t8
WDE 2-1/C 56
WDD-I 2-1/C t8
WDD-1 2-1/C 18
WDD-1 2-1/C t8
WDD 2-1/C t8
WDD-I 2-1/C 58
WDD-1 2-1/C t8
WDD-l 2-1/C 58
WDD-I 2-1/C 18
WDD-I 2-1/C 58
WDD-1 2-1/C 18
WDD-1 2-1/C t8
WDE-I 2-1/C 16
WDD-1 2-1/C tB
WDD 1-2C t8
WDD 2-1/C 58
WDD 2-1/C 18
WDD 2-1/C 18
WDD-I 2-1/C 18
WDD 1-2C #B
WDD 1-2C 18
WDD 2-1/C 58
WFB 1-2C 510
WDD 2-1/C t8
W6B 1-2C 512
WDD 1-2C #8
WDD 1-2C t8
WDD 2-1/C t8
WDD 1-2C t8
WDE-1 2-1/C 16

185
275
261
100
115
275
140
275
185
822
185
75
95
130
250
225
245
75

568
225
225
411
300
225
225
55

45B
80

300
200
45

603
175
100
300
880
100
258
175
175
300
175
993

97
97
97
97
97
97
97
97
97
97
97
97
97

154
97
97
97
97
97
97
97
97
97
97
97

154
97
97
97
97
97
97
97
97
97
61
97
39
97
97
97
97

236

0.654 0.241980 2 C
0.654 0.359700 2 C
0.654 0.341388 2 T
0.654 0.130800 2 C
0.654 0.150420 2 C
0.654 0.359700 2 C
0.654 0.183120 2 C
0.654 0.359700 2 C
0.654 0.241980 2 C
0.654 1.075176 2 T
0.654 0.241980 2 C
0.654 0.098100 2 C
0.654 0.124260 2 C
0.41 0.106600 2 C

0.654 0.327000 2 C
0.654 0.294300 2 C
0.654 0.320460 2 C
0.654 0.098100 2 C
0.654 0.742944 2 T
0.654 0.294300 2 C
0.654 0.294300 2 C
0.654 0.537588 2 T
0.654 0.392400 2 C
0.654 0.294300 2 C
0.654 0.294300 2 C
0.41 0.045100 2 C

0.654 0.599064 2 T
0.654 0.104640 2 C
0.654 0.392400 2 C
0.654 0.261600 2 C
0.654 0.058860 2 C
0.654 0.788724 2 T
0.654 0.228900 2 C
0.654 0.130800 2 C
0.654 0.392400 2 C

1.04 1.830400 2 T
0.654 0.130800 2 C

1.65 0.851400 2 T
0.654 0.228900 2 C
0.654 0.228900 2 C
0.654 0.392400 2 C
0.654 0.2L28900 2 C
0.41 0.814260 4 C

P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P

P

P I c rI~'I

P
P

P
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APPENDIX F TABLE 15 CALCULATION WBN-EEB-MS-T107-0005

125V CONTROL POWER SYSTEM BOARDS

BD BKR BKR FUSE FUSE CABLE NO TYPE SIZE LENGTH CABLE LEN RESIST CABLE CURVE RACE- AUTO-
NO SIZE NO SIZE (CABLE SCH) COORD OHMS/1000 RESISTANCE NO WAY 16N

4 208 60 203 150 2B22 WDF 2-1/C 14 375 260 0.259 0.194250 4 T P
3 208 100 203 150 1B22 WDK 2-1/C t4/0 357 0.0507 0.036200 5 T P
1 325 125 311 200 B5A WD6 2-IC #2 55 0.162 0.017820 6 C P
2 325 125 311 200 B6B WDG 2-1/C 12 55 0.162 0.017820 6 C P
3 325 125 311 200 B7A WD6-1 2-1/C 12 55 0.162 0.017820 6 C P
4 325 125 311 200 B8B WDG 2-1/C t2 60 0.162 0.019440 6 C P
1 326 300 310 400 B30D WDN 2-300MCM 45 0.0362 0.003258 7 C P
1 226 300 210 400 BIOD WDN 2-300MCM 40 0.0362 0.002896 7 C P
1 225 300 209 400 B15D WDN 2-300MCM 90 0.0362 0.006516 7 C P
1 327 300 309 400 B31D WDN 2-300MCH 45 0.0362 0.003258 7 C P
2 225 300 209 400 B16E WDN 2-300MCM 55 0.0362 0.003982 7 C P
2 226 300 210 400 BIlE WDN 2-300MCM 50 0.0362 0.003620 7 C P
2 326 300 310 400 B34E WDN 2-300MCM 50 0.0362 0.003620 7 C P
2 327 300 309 400 B35E WDN 2-300MCM 50 0.0362 0.003620 7 C P
3 225 300 209 400 B17E WDN 2-300MCM 55 0.0362 0.003982 7 C P
3 327 300 309 400 839F WDN 2-300MCM 50 0.0362 0.003620 7 C P
3 326 300 310 400 B38F WDN 2-300MCM 50 0.0362 0.003620 7 C P
3 226 300 210 400 B12E WDN 2-300MCM 50 0.0362 0.003620 7 C P
4 225 300 209 400 B186 WDN 2-300MCM 85 0.0362 0.006154 7 C P
4 326 300 310 400 B426 WDN 2-300MCM 65 0.0362 0.004706 7 C P
4 327 300 309 400 B436 WDN 2-300MCM 65 0.0362 0.004706 7 C P
4 226 300 210 400 B136 WDN 2-300MCM 45 0.0362 0.003258 7 C P
1 109 1000 101 1600 B55D WDN 3-300MCM 25 0.0362 0.000603 7 C P
1 109 1000 101 1600 B560 WON 3-300MCM 35 0.0362 0.000845 7 C P
1 109 1000 101 1600 B57D WDN 3-300MCM 10 0.0362 0.000241 7 C P
2 109 1000 101 1600 B60E WDN 3-300MCM 25 0.0362 0.000603 7 C P
2 109 1000 101 1600 B62E WDN 3-300MCM 10 0.0362 0.000241 7 C P
2 109 1000 101 1600 B61E WDN 3-300MCM 25 0.0362 0.000603 7 C P
3 109 1000 101 1600 B66F WDN 3-300MCM 35 0.0362 0.000845 7 C P
3 109 1000 101 1600 B67F WDN 3-300MCM 10 0.0362 0.000241 7 C P
3 109 1000 101 1600 B65F WDN 3-300MCM 35 0.0362 0.000845 7 C P
4 109 1000 101 1600 B726 WDN 3-300MCM 10 0.0362 0.000241 7 C P
4 109 1000 101 1600 B706 WDN 3-300MCM 40 0.0362 0.000965 7 C P
4 109 1000 101 1600 B716 WDN 3-300MCM 40 0.0362 0.000965 7 C P



PAGE 88
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APPENDIX F TABLE 16 CALC WBN-EEB-MS-TI07-0005

RD BKR BKR FUSE FUSE CABLE NO TYPE SIZE LENGTH RESIST CABLE CURVE RACE- I</ 9Z
SlE NO SIZE OHMS/1000 RESIST NO A FAIL 417 I I

\ ,/r-
1 319 19 05 60 IB36A W6B-2 1-2C t12 370 1.65 1.221000 1 T F Q's5 l
1 221 15 2 60 IB47 W6B 1-2C tl2 3B2 1.5 12w 0 I T F
1 220 15 207 2468 W6B-1 1-2C tl2 504 1.51630 T F
1 321 15 305 60 2SwA WLB 1-2C tl2 557 1 .380 T F
1 313 15 305 60 IB40A 1-2C 112 29 1.65 0.976800 I T F
2 313 15 305 60 lB41B WL N -2C tl 1.65 1.679700 I T F
2 219 15 207 60 16920 W6B-1 1 465 1.65 1.534500 I T F
2 321 15 305 60 2S6221B WLB / K503 1.65 1.659900 I T F
3 220 15 207 60 226 1Ctl 1.65 1.524600 I T F
3 319 15 305 60 2B 6AL 1-C tl2 50 .65 1.663200 I T F
3 313 15 305 60 wA WB 1-2C tl2 128 1.v 422400 I T F
3 221 15 27 ,fB 7 W6B-1 1-2C tl2 408 1.65 1 00 I T F
4 219 30 3 1 026920 W6B 1-2C tl2 258 1.65 0.8514K T F
4 214 t2 5 10B51 WFB 1-2C tlO 880 1.04 1.830400 X T F
4 3 15 305 60 2B41B WLB 1-2C 112 473 1.65 1.560900 1 F

y3 1 15 305 60 IS6221B W6B-1 1-2C tl2 576 1.65 1.900800 I
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APPENDIX G TABLE 17 CALC WBN-EEB-MS-TI17-OO5
PAGE 90 ,1

PREP Av=D DATE. //.O
CHE'KE KIC2P DATE 1 -3J

DC RESISTANCE OF LARGE CONDUCTORS

CABLE SIZE AC RESISTANCE
-. (ELEC D4-E2.4.6)

FACTOR
(NEC)

DC RESISTANCE
(PER FOOT)

0. C)001620
0.0001021
0. 0000812
0. 0000507
0. 0000362
(:. ) )(:) 031 1
0. 0000.273
0 . 0C)(OQ)22(

1 . 0-1
1.02
1.03
1. (:)5
1 . 07
1. 08
1 . 10
1. 13

0. 000 1 604,
0. (0010( 1
0. 0000788
0.(000483
0. 0000338
C. 0000288
0. :0000248
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PAGE 28
PREPhRED .f DATF 1fi4/9o
CHECKEDU 6 DATEF E.L/d

CI RC:UITS REVIEWED FOR Ci:ASCADED FUSES

BOARD II BOARD III BOARD IV

A 1
A 2
A 3
A 4
A 5
A 6
A 7
A 8
A '3
A10
All
A12
A13
A14
A15
A16
A17
A18
A 1'3
A 20
A2;'

A26,
A23
A24
A25
AS26

A-7A29

AO3
AS 4
AS1
A3;-

A575
A34

A '31A86
A37

A40
A41
A42
A43
A 44
A45
A46
A47
A40B
A43
A 50:
D1

45N6 C) - ,-1 F7
45N600-62-1 F'7
45N6(0-2-5 F'5
45N600(:-6 -1 F7
45N6(:)0-62-2 FR3
45N600-62-2 RID
45N6C)0-62-2 R9
45N600-62-2 RF3
45N600-62-1 R7
45N60(-6B--1 RB
45N600-68-1 R8
45NfC) 0-- FS-1 FR.
45N600-63-1 R3S
45N600-61-1 RF1
45N600-61-1 RI
45N60C)0-S-2 RB
45N60(C)-62-2 R9
45N60C)C)-68-2 R8

45N6(0-67-l 1RB
45N6(0)(0--67-1 R8
45N60()(:0-67-1 RB
45N6C3'0-67-- 1R 8

45N600-2-22 F 3
45N60o(--6.- F"13

415N6(0)C)-64'-2 F"3
45N6:00-62-2 F.3
45N600-43- 1 F 10)
45N60C-) -65-1 RS3
45N600--S-2 RB
,45N6(C3)-65-1 F:4
45N6(0--65-2 R4
45N ,N6 0 -65- 1 R4
45N600C()--65-3 F2

45N6(:(:-3- F. -

4: 5 hl 6 C) C) -;1 -31 RE 4
45N600-65- 1 F4

45NEC)(:)-65 1 F.8
45N6(00-67 1 FB8
45-)N 6 0 C- 6-7 1 PB

45N6 :'(:N--6(:)-,u F7I
45N6(0:0 :--3C) 1 F23
45N60)()--3(-)-3 FR2

45N6(00(-..-3C 1 F3

45N6(:0-(: 1 F-4
45N60(0-1-5 FR4
45N 600C-0-- 1. F 4
45N6E()(:)-1-5 F4
45N600C)C-4 -2' 2 Rl0)
45N60C(:3--6-:2 -- 1 F7

45N6f0)(0)-62- 1
45N6(0)-62- 1
45N6)0-6B- 1
45N6()-68-- 1
45N6C)o-653-1
45N600)(-65- 1
45N600-62 -1
45N600-67- 1
45N6C0)()-67- 1
45N600o-67- 1
45N6()C)-67-1
45N600 )N:-s3 --3--
45N600-3(- 1
4 5N 6 )00- "30 -- 27

45N60(:)--61 - 1
45N6C)(:)- 61 -1

RF7
F'7
RB
F'B
R3S
R3
F7
F:B

RB
R8
F' 8
R-'

F: 2R'31

R 1
F. 1

45N6030C)-3-- F.8
45N6o0-43- '2F 1 ( )
45N6C)(:)-43- '2F 1(3
45N600-t43-2- F. 1(
45N6tF)o-45- F.1(3
45N60C0))- 77-. F R4
45N6(:)(:)-3- . F 8
45N6C)(:)-3-4 R5
45N6C)(-65- 1 R4
45N6:3(:-S-4 F:5
45N6(:(:-63- 1 RF

45N6C0o-65-3 F2
45N600-65- 1 R4
45N60(3-65-1 P4
45N6)(-65-2 R4

45NfC)(3-65- 1 R4

45N6C0)(:-67- 1 F8RB
45N6C)0-67- 7 8RB
45N6C)(:)-77-6 FRI3
45N60C)0- 77--1 R7
45N6C)(:)-77- 2 F'4
45N6 C3-1-- F'
45N6(:)(:)-31-6 FR2
45N6()C)--I-6 FR
45N6(0-1--f i
45N6C:)C)-33C)-1C) F':3h-

45JN6(C)()-62|--1 F'7

45NIC)(3-62-1 R7
45N6 (( -6&J2-5 1.5
45N6F00-62-1 R7
45N60(3(-62-2 RD3

45N6()0--62-2 RF3
4 5N 6(:)(:- {2 F-3

4 5N F, 0()- 6r- 2 F32' '

45N600(:-62-- 1 R.7
45N6(:)(-)-6B-1 RB
45N60(-68-1 RF

45N6(:0-63-l RE)
45N6(-)(0--61-1 F1
45N6(:)(:)-6 1-1 R 1
45N6()00-- -2 R8
45N60C) (-62--2 RI3
45N6()()-6B-2 R8

45N6C)0-B1 FR1
45N6(:)(-67-- 1 FB
45N6C00-67-1 FRB
45N6(:)(:)-67-1 R8
45N600-67-1 RB

45N6(:)(:)-43-- 2 Ro
45N6C)C)-6 2-2 R3
45N6(:)C)--43--2 F1

45N6o0n-62-2 R'3

45N6(C) -6 2-2 RID
45N6(:)0)-4C-. RIF:
45N6C)) -63 -1 R3
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45N6c()(:)-65-2 R4
45N60(--65--1 F:4
45N6(:)(:)-65-83 F-2
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4.5N6(0)(0-65-1 R4
45N6()()-65- 1 F 4
45N600-67-1 FIB
45N6(:)(:3-67-1 1R8

45N 60C)C-5)-1 F3- R
45NFJ0)C--S(:)-2Z F3
45N60()(:-3O:- 1 F.
45N6 ) 0- 1- 5 F43

45N60())-l-5 F4
45N60)C)-1-5 R4
45N600-1-5 F4
45\60C)0--453-2 F 1(O
45N6(:C30-6C- 1 F7

45NN60(-6--1 F'7
45N60C))-62- 1 FR7
45N600-68- 1 F8
45N60)(0-6 8-1 F8
45N6C)-063- 1 F'3
45N60C)()-65- 1 F'3
45N600-62 1 F7
45N600-67- 1 F 8
45N60C)-7- 1 FRe
45N6o-67- 1 F8
15N6C0)()-67- 1 FRB
45N6C)(:)-3()-2 F.3
45N6)-3C- 1 F.
45N60C- CS0-3) F'".
45N600-30-1 F'2.
45N600)(-61 1 F- 1
45NC,)(-)-61 1 F, 1
45N6(:()-3- .B' F8
45N6E00-43-2 F 1(C
45N6F0C0)-453- F 1 (
45N6 0C)0-43- 2 F I C
45N6CH3-43-: F 1t-)
45N60()(0)-77-2 F 4
4c5N6(0)(:)--2 F B
45N600--31-4 F5
45N6(0)(0)--65- 1 F.4
45N6C)0-S3-4 FR5
45N6C)C)-63- 1 FP.3

45N6C0o-65-1
45N60C )-65-3
45N6C(()-F65--1
45N6FC) 0- 6- 25

45N6 C)()-3(-)-B

F4
FR:2
F4
F.:4
F2

45NN6C3C)-65-1 F.4
45N60C)-3C)-B F-2
45N6(:3()-67-- 1 FB
45N600-67- 1 FB
45N6(:)C-77-6 FRID
45N600-77- 1 F'7
45N6C)3-77 - 2 F.4
45N6:0-C-1-6 FR2
45N6C(:):'-l-6 FR
45NG600-1-6 F. 2
4:5Nf,(:)(:- 1-fi F.

BOARD I



TABLE 1.8
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CALC:ULAT ION WBN-EEB- rlS--T I 1C)-70-(C)C)05-

'I0
iI f ,11EK ZD 44 DATE~~~

c ~'i'CL0~D a~. DATEFZ~ta?(

-::IRFUITS REVIEWED FOR CASCADED FUSES

BOARD I I BOARD III BOARD IV

45N60 -62- 1
45N600-&2-5
45N61o-6'2- 1
4 5N 600C-6 -2.
45N60oo-:0-6'-
45N61 -00-- 6-J--
4 5NG 0 0 -62-
45NE6 00-62-1
45Nf600-68- 1
45N600-68- 1
45N600-63- 1
4 5N 6 C) -63- 1
45N60(0-)-31-2

F7
R5
F7
RFD
R3
RF.
RF.
R7
Re
FRB
R3
F.:3
R I15

B 2
B 3
B 4
B 5
B 6
B 7
B B
B 9
B 10
BDl1
512e
B13
B14
B15
B16
B17

B 19BB18'

B2.1
B2 1

B:U3

B 25
B26
B-27B2G
B 2 9

BR 30:
B31

E33
B3 4
E35
E36
B37
B 38
B 39
B4C

B43
544
LR45
B 46
B -17

438
549

i': 1

B4 1. ,

45N0 C)C)-6 2- 1
45N60C0)-6 - 1
45N61110j-6B- 1
45N600-68- 1
45Nf6 l0:) -f63- 1
45N6C001-63-- 1
45N6(0-62- 1
45N60()(0-67- 1
45N60)(-67- 1
45N6( )(-67- 1
45N6(0-0.-67- 1
45N60( -- 3 ) --
45N60)0)-30- 1
45N6(0,-30- .I-2
45N60C)(Ci-30C- 1
45N6(00-68-2.

R7
R 7
F B
F:
: 3

F.3
F 7
FB
RFB
FIB
R8

F.:
F:3
F 2.
F:S

445N60C)-3n--X6- 1RFe45N600t:-3-. F 6r

45N6E00-77-6 FRI
45N6GCC)--77- 1 F 7
45N6C)0)--77-z9 F 4
45NGC(:)C-77-2 F 4
45N6(0)0-3- 9 F B
45N76C0)-832 -6 F:13*
4SN60C:-93(:-- i R6
45N6t:)t:) .- D C) - 1 F 6

45N6C)0C)- I -14 FR5
45N6C)0-3-4 F 5
45N()o-1-'4 F.5
45N-N60:)0')- :)- 1 FR6

45N600:- 3(:- 1 FR6

45N6(f:C)-3-4 R5
45N600-30-13 F:7
45N60:)C)-30C)-13 F:7
45N60C0)-30:)- 13 F.7

45N6f00o-63 - 1 F.3

45N6o00)- 1-7 F.2
4:5N600-1-7 F.
45N6C)()--1-7 F.2
45NGC)C-1-7 F. L

4 5N6 0--30.-.8 F;
4 5 N60 C)C--30 )-C F- R2

45N0jN 6 C -1 F. 7
45N6(:H b *- F 5
45N6(0')C:)-62- 1 F:7
45N6C:)C)--6 R 9
45N6 1 C:30 - '- F- 3
45N60C) R-E99- RID
45N6', ' -62-- 1 FI
4 5N6::) 6. 6: - I1 F7
45N611-68- 1 RB
45N6100)--6S-1 FI
45N60C)-63- 1 F 3
45N6001:)63- 1l F3
45N600-77-4 F.3
45Nl60(:1:)-63- 1 F:8

4 '5 N 6 C:) C::) - -8 -- 1 I45N6001--8 1 F: 1
45N6001:-6F7-- 1 F:8
45N600-67-1 FRB
45N60C0)--67-1 FRe
45N600--67-- 1 FIB
45Nl6001:-43-2 Ri1OC
45N60:0(3-30-43 R .
45N60(0)- 3:)- 09 F -
45N6(0H0I-3(0)-9 FR2
45N6l C)C-3 0- 1 1 F 7
45N600:e:-30:- 1 F'7

45sN60:(:)-30:- L r
45N6C)o-3-2. F.S
45N60C)0-3- 3 FRe
45Nf. 0C)C)- 3-3 F. j
45NGC0o0-30C)-B FR.
45N6E00-6B- 1 F.8
45 DN 6003 -62-- I' .
45N60-)-30:- 1. F.5
4 5N6C) C)--3C)-2-: F:.
45N6 C3 00--31-1 F.
45NG60-30-2. F3
45N6C0)0-30-- 1 F
45N 600 C)-303-2. F'3

5N 6 ' ":)C -3 :) - 1 Frl2

45N6C)0C)- I -17 FR.
4 `N60(0H)-1-7 FRZ
45N6CS(:C)- 1 -7 F.
45NG1s-21-7 F

45 N G o0-6 2- 1
45N600-62- 1
45N60(03(--68- 1
45N600-6B- 1
45N6C0C0:-63- 1
45N600-63- 1
4'5N0.0C) C)--6 2- 1
45N6 00-67-1
45N6(:f9--f7-1
45N6 600-67-1
45N600-67- 1
45N6600(-3,0-2
45N6o(00-30- - 1
45N6'C-3''0-2-
4 5 N 60 C:)C) -30)- 1
4 5N 6EC)0-0-68-2

R.7
F.7
F.B

F: 3
F3
F7
F:.8

F:.8

F:B

F:..
F.;;
F:.

RF

45N600-7-3- F8

45N6C)(:)-77- 6 F.4'
45NG60-)0-77- 1 F 7
45Nft)l)--77- / F 4'

45N6 f, :' _: -77-Y l -' -I
45N6 -3- . FB4
45 N 6 C0) 0:--30 -1 1 FRe
45N6(:)(:)- 3-1 F; 6
45N6 0 -C3(:)- 1 F.r6

45N60-3C)- 11 F 7
45N-h6flis00-3-1- F -

45N6Ci0-::0-9 11 F7
45N60(0)--3-0)- 1 F f
45N600-77-4 F;3
45N6C)00 I-3C)-1. F. 6

4 5N6060 C)-3- -4 F.5

5N6C i --63- 1 I-"3

45N600- 1 -7 Fe 9
45N600)- 1 -7 F2
45N600- 1 -7 F
45N60(::-- 1 F-7 F.

45NE600)(-)-3-- I FRe
45N600(-3(0)-13 le7

45N600C-83 1 F 1
45N60C0--B 7-1 F:
45N61:'--67 -1 F'.8
45N60 0-67-1 F:8
45N600(:)t-67-- 1 FED
45N6C)0-67-- 1 FRe
45N60037N -4:3- 3 F C.
45N6C0(:)-30C1- 3 F.2
45N600-3(0-9 F.12

45N6(00)C)--30:)- 11 F:7
45N600:-30':- 11 F 7
45N60C C-30)- 13 F.7
45N6(:E:)0-3) - 1 F. 5
45 N60CC0- 3- - F 8
45N6(:-3--3 FR5
45N60:)0--3-3 F:5
45N600-30-8 F.2
45N6C)f)--68-- 1 F:B
45N6C00)-62--2-: P9
45Nf (i(:--30':- 12 F:5
45N6001) 3(:) 3 F.:'
45N6(0()- J')-9 F3

45Nf6.C)- 3'9 - 1 F':'
4 5Nf t :)C-J)-2 F 3
45N6001:--C- :lF .:
45N N6)lC) 1 --17 F-.
45N600-1-7 F .-
45N600XC)- 1 --7 F.-
45N6' 0 )- 1 - 7 F. .
45NF.(0 C)-3t 1 0) FRs

SN f (:)o-- 3 dC- 8 F.
4F5N6 uC)o - B3C--B F.2

BOARD I

4 ,N600( -30:-3 F.:2 415N600l~-33-9 3P::
45N6C)C)0--30-9 3 F249 45N600-3(:0-9 F-2



TABLE 18

Apped,;xS I
CALCULATION WBN-EEB-MS-T I 0)7--QO OS C 5

phCGZ /°°.

pi -- :A- '.&A AT ,3/
CH rAL .- DhF/i S i9l

1: I F.'CUITS REVIEWED FOP CASCADED FUSES

BOARD II BOARD I I I BOARD IV

:C3

'4

.7
'8

C 9
C1 C
11:

C 12
C, I 3)

Il 4

1 71- 106

IlD

IC.,7-
'-.7

2-8

:C~

F -2

C

3

1:41
C' 1. 2.

4'-3

C -I- G,'

4-7

D1-I

L: li
D-s+

4 5NC 0C) C-3 I - 1 F "
45hl1G(0-33-L- 1 FR22
45NG((-31-1 FT,
45NCjO;)O-3 1-I F-
45 N 6 C-) o:30 C)-1 () FR8

45NG 5 00(j)--4313- F' 1 O
c45,NC13(-C43-2 IX.1f3
45NFDO:-303- 'D F. 1
45UN&(:0CsD)-3- r 1
45N&C)0C)--3 3R. 1
4 5Nf' N6C)0-3 L -'n F 15
455NC00-4C-7 FP3
45NFC)0C0 - 1 -3 R7
'15N&1:(:-3(:- 1L P'7'54 I'D F C0 C- -3 C) - 1 1 R-7L4.51NC00-230--9 P24-

4NSNC)C)-4`3- 2 R lC)

4c5NM )O -3 1-1 F2
4l.5N60 0.l _-f:)- 1 1- F.
45NO0-3 1-1 F2
45N00-3 1- 1 F2

45NC(:i0C)-1 --3 F7P
45;NGC0)-6E8-1 Fs
45NG0C.)- 1 -3 /7
4 5NkC.:) C) -'- 3 F' 1
45-NGC00-1 4 F5
4 5NFC C) - 1 F 5
45NkOO:--C I0 -- 1 F'L

4c57NC00-3 Fl c F:'

c4 5 N ' C-) 0 0- 4. Fl 5
415Nf7'0 - -8-2' - C FR 13*
'4P5NC00:-0-1 3 F71.5 N 7, C:() --4.3, -- I F';R f

4, 5-NlC0) C) -- '4- 11 F'7
457NECUU 77- F 1.
4:i5NGC()O.--L-3-3n F.'

4 15 N C U() '- 7 7-. F2 l R4l

45N"EC)C--3-1 1 R3r

41. ,i N FD C)C)(- 7-- F.445NC(0C)-3- 11 FR31
h'1jNGC)(C)-C-3 C' F11 'C
1T5NG(_E 3()--4G--7 F.3

;:I 5NE")(O-- 3(C)-3 RF

.4F 5 N fD ( ) l -- I '-3 FR7.\,

45 N )f)--77- F' C4

4 J N E 3 0 ) -9 -11 F. 3
-1. jNC!(l 31)-13 F'7

4NC -- 1-3 FP'7

4 "JNE.. ( C) )- 1. PC2R-7

4 r-,Nf C) C)i:- C)- 1 Fc

1. _5N E. C0- i'C -- E-) F;: 7
4F5NC(:)(:)- 1- /''

45NCo0-30--)-1 f

4F5NC(3(0 i0-4,3--'2' 1 'C)
4 _5 I C, C3 r Cl : -- 3E, 2 0 -45N'. | 0-D(1 C) t3- c F.1:

;:I MCCbl)Cj;4 3 Fl 10(:

'45NhCF00) :)- GC 1 Fo 7

FR 3
F'1
F3
F' 1.
Px3

45Nf C )0--3- 11 F'3

5NC13-c4CFD-7 :3

41 5N£ ((- '0- 1
45NGCC)0-9(-I
4SN COC) -3C0-8

F'£
F, CD

F. P2
45N 00--3. 30-12 FR5
*4I'5NiN(CiO--30-- 11 F,7
455NC(00-30( --8 F'R
'4 '5N6 -30-11 F17
4F5Nf1C)Y-.F3- L F.7

45\1 5hlCi-43--1 F,7
4;5C1 400 oC)43- 1 F,7

4. 5 N£6C0)C3- 4F3- 1 F,
4S5NC) -1-3 F,7
cl5N6(- 1--3 F'7

4 5N F 3( 3 -1-3 - F.R7

4 .5l 1 - I 7

4c4=5NC003--3 I -1 FF 22
c415NE0--31 -1 F2
'15N6C0f-31-1 L F4 5 N F, (:0-3 ' (: --. 1 IX -2
45srNCF(:C- 31-1 F:'x
45NCO0-C8-- L R8
4. 5N NC, C)C)0 -30- 9 F,
45NC 00 - 1 -3 F.7
4c5NC00)C-330-_2 R3
4 5 N C-., j C) -1 -- "3 F.7
45N600- C 0- 3 F ' 1
45NC(0- 1-4 FoS
4i5NC.,C)C: -Cf31 F I
45NCC):0-- 1 --4 F'
c4.5hN£0C--Cj1-*L F;.
4 5 N C) 0) - -, FI
45NC06() -30- s-83 F. 1
4 5N7 C0-82-C3 F, 1
4 5N f- C C0.3- 1 F .7

45Nf 0( )''-''4F3;f' 3 P1

45NC0CC)--77-2Z F.4
45.NC l 00P-- 3i 1 I 3
4N5hICC) C) -3-1 1 FI3

4 5NC0C)-77-22 F4;4F5NCD((:-4C--3 F"5
45N& 1)\1 -3- 11 FR3
451NEl 0C-7-ll--7 Fx45'15600)-:i -77- R F'4

519 f, N : ) C:) - '3v f -. I IRF..3

c4. N G C) C-4f 6-- 7 FR3

4'5NC00- 1- 3 F;7
4 5NC E( 3-9'0- L- FC

5 NC C--9 C3 i 1 F".E.

4F5 N bJ C) C) -- 1-2 F:; 7

4 5 N£CC-- 1-- 2 F,7

'1 5 N 16: C ) C ) ~ )-.-j CJI Re 6

4 5 N C C):3 )-- F

4cC)Cii' 2 F .1 )

1 5NC0if:)-C 2-- 1 P~7

c4 51\1C00(:-3 1--i
45NCO0-31-1
45Nf' 00-3I - 1
45N&(3(C)3-3 C)-3
45N6C)O-3I - 1

F2
FR'2'
FR-
R 27.

F''.',

45N£C00-43- FR O
45N(0-43-2 FRI )

45NC('00-3 -3 I 1
c w5 N 6! C:) C) --3, 0: -- ' ..' F' I

45NC00-43-7 Fl
45NC00)(-1-3 RP17

,45W7C.X-c, :' 13

4 5 N C C 3) C) '''-43 P '-2. ' 1 C)

4 5NC0 )( 3-3-- 1 1
'1 5N600-C 1 - 1
4 5N0C0- 2n -- I 1
4 t5N6 C-C ) -- 1 --'' I
45NC (-))-3- 11

F';
F; 1

F' J

45Ni i C) -3- 11 P3

415NC00 3-4C1i- 7 P.'3

4 5NC0f)C-9-30- I FRC
4 \ 'C00C)-9 'C) - 1. FR 6

4 5N60i 3--I L C 1-4- 4'r;
4l NC -4 1 i 7

' 4 ;NC6 :O0:-4 3 L F 7
45N60i)-43 1 F'74NC )C00- 4 I F 7

45N fO-- 1 --3 F'7
; 5N600 L C-)1- F 7

45NE-, C0)- '1 -- 2 FR 7

4 5N 6( 30--1-- -7 F'7

BOARD I

43NC00jN(:)( l-3-l 1
45NC00i:-C1-1
45NC .0--.1 1
'15NC3(-- 1-
*$5NCi)C3-3- 1 1



TABLE 1S l:ALCuLAT ION WE:N-EEB- MS--T I C0 7-0005

F,.,:- /0 /

C u j IA- . m - /
CHECX;- DQ ,yaw~

CIRCUITS REVIEWED FOF C-:ASCADlED FUSES

BOARD II BOARD I II BO AR D I V

45N6FO)0-63- 2 F' 1

4 5N60-30-( 1
4S5NG600-65-3
4 5N .C) C)-63- 2

1 F7
R2
F1

D 5
D F,
D 7
D 8
D 9
D 10
01 1
D12
D13
D14
D15
D1&
D17
D1.8
D 1 9

D. 1D ',-:-C

D-23

D 22 3r

0274D .-7

D 2(9
0'_3 C)
031

D33
D34
05
036
D37
D 3" 8;
D39

D41

O 43
D44
D45
D46
D4f..?

D48
D49

lp D C))
E 1

E 3
E 4

415N6C0i0:i-`63- F 1
45NC)0--3- 1 PI
45N6(:i(:- 63- F. 1
45N6C C ,-61 1 F 1
4I5N60:0 :)--63 F' 1

45N6C)C)-&- F' 1
*45N6C)C()-61 -1 F:1L
-t5N&(:(:--f. 1 -1 P. 1
45N6Ci0-- 3--5 FR6

*:15N610-6-2- 1 F'7
45N6G(C()-- 77-6 R9

4 5N&Ci)(C-f - 1
45N6 0 C) -- 1ze- 1
45 Nf F,0) -63-2{
4 5 N C:)) -63-2
4.5N6C)C0-f.3---
45N60 Ci -63-'

4 5Nf0 C0) --C,3-3
45N 600-63---

F7

FS

F 1
F L
F. L
FR1
F L

45N6C,:) C) -63- 2 F, 1
4t5N600D--3C)- 1 'F'5
45N60-30C) -1 1 F 7
4 5N6C,)C) --65--3 FI.,2
4 5N6C)0C)-62- 1 F'7
45N6 C) C) -62- -- 1 Ic 7

4-5N600(:--62-' F''
45fN600(:-43S- 1 F:7

4 5- N600C) - 43- 1 FC'7

45N600-43-- 1 F7
45tN6C:i):-63 -2 F:: 1
45N6(:i(i- t3- 1 P7
45N6 6iC)0C-63- F' 3 1

45N 60Ci(:--63- r1

45N6IS00-63-7 F: 1
45NG600-81 P1
45N6(:)0-81 F 1
45fN6(:)(:) -81 F.' 1,..rjN G C) C)- --7 - r 3)R X
<4 N600(:--77-S o
45N600-77-4 F:'3
45N61NC) -77- -4 3
45N600H--63-2. F: 1
4SNfEi-0(-43-1 F'7
45N60C0)Ci- 43 17F 7
45N600(:-4'3- 1 1c7
45N&6Ci(:-- 43- 1 F,7
*t5N6(CiCO 3 1 F.7

45N600(: -43- 1 F'7
45N6CCC- 43-- 1 F.7
45rN 6 0 C, -43 - 1 F7
45N60C))--43-1 F,'
45N60o-43-S P2c4t5-N6C:3C)-- 3 - 3 F".:-'
4d5NGC)C)--3-' F.':,2
45N6C0C--'3-9 R-2-

4 5N 6) C) C)-- 63-2 F 1

45N6f)(:-3(:)-1 1 7
45No(00)-r65-3 F/2
45N600-63-2 Ri

45SN6C:)()-6=:'- 1 FP7
*tSN&1:(:--3(:-- 1 F2...
45N6-C)C)--30:- P c3f
45Nf -'(3-62u-- 1 Ic7

45N600-68-1 PG7
4*-jNGu:0(O0-6"- 1 F.

4 5 N I, L 0 -61- "i0- R3i4 5N 6o ) .)- G271 -- 1 F.' 7

*5N6()0-63f-2 R
1 N6('C):-63-- 2 F.145N60:if--6 I '.1 F, I4l 5N U-6 C 2-G3--2 P9l

4;5N6,C)C C--63--:., Ri
45N616:C)C-6) -6 RI
45 N6(C: f(-6'3- F, 1

45N6(0- 63-2 F 1
45NJr!() 6 .) F: 14;15 r., ChG() C) - 63 r
4t5Nf6C:C:--31 FR1

45 N6C) C)C-63--. F ' F' 1
45N600-63--2 F 1
4*5N6f0i(:i-3-1 F'5
45N6fi(:i-63-2 FR 1
45N6GC)o-I-6 1-i FR1
45N600-63--2. FR 1

45N60 N 0-6'3--7 F' 1
-5N6(i:--61 -1 F.,1
45NGC)C)--fs.1-I FR1
45r\16C)C)--3-5 F6

45=-N6(H-f-6'2- 1 R7

4 5N 60C0-C I- F7
45NC(60--6S-- r R8

4 5N -i(:i-3- F 1
45N GE6C)C0- r -- 2 F 1
45N6f.:i:-f,3-. F 1
45N66(:i(3i-23 F. 1
45N6C)C0-63 - :2 R L

4 5N6C)C)-63-2. F I

4 5Nf6:i-C0 3,-- :L 1 F,7
45N6oC0--65--3 F :.
45N6)--62- 1 FR7
4 5Nf,0C)0 C --62 1 F 7

45Nf6C))..--. 62 5 F 5
4 5N No--30 1 F 7

45N60 C)I--42 ,- F 7

45N6C)C0)-43-- 1
4 5 N CD :) )i -631 -.-- j

45fN6( C C- 43- 1
45 N6 0 CiC-63 - 2

P 1
F: 7
F 1

45r\l6C)f-6 2- 1 F 7

45N60C)-62-1 P7

45N6C)C)-68-I F.,8
45N6C)-C6- 1 F1'3
45N6(:)(:)--61-C I 1
4SN6 0f0l-63- 2' F 1
45N60C( 6- I1

45N6E 0C..--6.....2 F'9
*45N'46C)C)- C, --2 1

4:15N6 C) C) -- C. F: 1
45N60(:i(: -6--C, F' 1
45N6(0-63-2 F' 1
t 5 N6(i:-C)3- , Fs 1

45N60C-C)- r1
45Nf60i0:-81 F 1

BOARD I

D 4

4 5N6 C:)0C-6Cz' F:- 1

45N60(-0()-BI 1
45N6 H j-81 FR1
45N6(:i(:-L'f 1 F , 1

45NI"NC,0-- 63f-- 2 F, 1
45N6o(-0-43- 1 P7
45N6(:il0i-- 413- 1 F 7
45N6(:) C)--4 3 1 F'7
45N6(:(0-f- 413 1 F'7
45N6(:i(:i-4'3 F 7

45N6(,C)C--4'f 1 F7
45N6(:):)0-43f 1 F'7
45N60CC0--t3- 1 F 7
;tSNfTGC)C)--3-8 fLt.
4;: = l ? F
4 5rN60C)C_)0-'3--9 R2
45hl6(:i(:)-3-- 3 F'-



TABLE 18
Appei d1 -r
C:ALC:ULAT ION. 'WBN-EEB-MS-T1Io7-o0)05

PA2E! /02o Z

C E ' j _T _ ._ ro
C H E KIXL- D -n DAT.;,/Z~-

CIF:CUITS REVIEWED FOR CASCADED FUSES

BOARD II BOARD III BOARD IV

E 5
E 6

E 7
E o
E 9
E 10
Eli
E12
E13
E 14
E15
E16
E17
E1l
E 19
E2C
E2 1
E-22

E24

E26
E 29E1r7--

E C)
E3o
E32E30
E31

E35

E 36
E37
E 39
E 408

E41
E42
E43
E44
E45
E46
E47
E45
E49
E (: !C

45N60C--62-I F.7
45N600)-fO6- 1 F.8
45N6)00-63-2 F 1
4 5N6F,00-C63--2 F3'1
45N600!-63--~ F,1
45N60C)o-63- Fl
45N60Ct0- 63-C F, 1
45N60)-3-1 F'
45N600-63-2 FR1
45N600--63-;-' F'1
45N6t-00-6C -6 F 1
45N6o0-7 ,7-- 1 I 7

45N6lC)()--62-1 F'R7

45N6CC- 62- 1 F7
45N60F)f0-63---2' Ri
45N6010-62-5 F.'5

45N60C0- 6;J3-'6-2 Ri

4 5N60 ! ! - 62c 1 P17

4.5N6- C) C-6--1 F.7

4 5N6F,) C)--68- I PSCB
45N60(0-6J8--l PB

45 N 60 C) -63- 2 r 1
4 : P16 ) - - F, 1

4 5N600- 6.2 . F; 1

45N600-63-2 FI 1

; I5N600 C)-6 -E-'3 F. 1

45N6((00-B1 RI

45N6)00)--63-2-' F' 1
45N600)8:)-77-4 FrT
415N600-77-4 J3
45N6(0)(0)-7 7 -4 F, 3
45N60C!--3 -- 6 F'5
45N6&)0-3-6 F5
45N6C)-C)- F- 4
45N6&C)0-'-7 F

45N0 C-- 77-&- F"

4 5N6C)C-6J-2 P '1

45N600( -- 6 3- rP1
45N6(00-693--2 F RI

45N60:)0-43-1 R7
45N600-43-1 P7
4c5N6 0) ) -6-3-2 R1

4 5 N 6 0 ) &-63-2 F:; 1
45N60()(0)- 68-1 R8
45N6F0(-)-43'- 1 F 7
4 15N6 0 )-4 3-I P17
45N 60 0 C) 4 j_-1 - F, 7

5N6C- 4 3-I F 7
4 5N60 0C43- 1 F, 7
4 5N6 C) C !- 4 r- 1 F'7

4 5 N 6 C C - 6 : 6 .2 F, 1

45N600-63-2-" r1

elI 5N60 o - 8 1 F: 1

45N60C) -63-2 rF

4 5N600-3! ;-6 F: 5
4 5N6 0) -3-6 F'5
45N6CC-) -3-7 FPC4

45N6 1:N:C-B.-7 F4

45N6 F C( C- 62 -1 R',7
45NG0o-68 -l R8

45N6()0-6'3-2 1
45N600--63- F' 1
45N6C)(1)-6'-' F 1
4 5 N F, C) f) - 6 )- 2 F'l45N6o0-63--- F, 1
45N6C)&-31 F'5
45N600-63-2 F, 1
4 5 N 6E C0 C-- 63 -- '? R 1
4-iN 6)0-6 9-' F' 1

45NFC0-62- 1 R 7
45N60C) -6C'- 1 F'7
45N6C)C)-63-2 F. 1
45N6Ct:)-62-'- 5 R5

45kI16C0C-63--'2 P1

45N60C-6)E3--2 r1

45N60 0 C-6 i-- F' 1
45N600-63-27' RF

45N6ES(-43-- 1
45N6C)0-43--~ 14 5 N 600 C)-64'3 -2
45N60()C-63--

4 5N6 ! C0- -F, -31

45N6C0()-c43- 1
45N6001( C-43;- 1
415N6 ( ( -4- 1,-
45N600(-43- 1:
45N600) C3--4--- 1
45N60 N -43- 1

F:7
R7
Ri

R1
F'17

F!8

F7
F'7
FR7
F'7
F'7

BOARD I

4 5N6F00-6 3--F Ri

45N600 )--77--6 P9

45N60(')-6 ;2-1 R7

4+5N600 -62 -1 rP7

45N60(-)(8-&-l 1 RB
45N6001-6B-- 1 FR8

45N600-63-2 F' 1
45N6F,0C)-3--2 ' F! 1



PAGE /2'5
PREPAEZ[-3 >~2 UhF J i/
CHECKEDC:!R DAT' J-2--9D

F EDER CIRCUIT
FUSE ID

z?1/6'6-, i-B9

twL k2a L1 -4/c 18

SIZE
(AMPS)
TYPE

'5-

ALASS

-7;rle / eOs / -gel.

SUPPLY FUSE
SCHEMATIC

BRANCH CIRCUIT
FUSE ID

S 4

45'7&0 -g2 - C,
&P 13

4,5J7GO- 8Z-G,

/?/3

l-FLJ--21//-8/CI

s3/cz

B/el

.8/Al
B/A2

/AI

A.S4 $2R
I(,AfO

. * * _I

ee /c r)E5- EL3- 45- cF7-coS -

BRANCH CIRCUIT
SCHEMATIC

45W)7GO)-82-Grz

913

145w7(0D-8 -6

R' 3

K )N6,



ChEE.. ' -. .r

CHECKELDC:ZL DA TR 1-31-9

7;Lb/e /9

F EDER CIRCUIT
FUSE ID

£ Ca- Z3,- //c / 9

,g - ,lo - 23G,- 3/C / 9

SIZE

(AMPS)
TYPE

5-
PCL A;55,

-5-
PLA-5.5*

dc�/c. k95 Al- Er-B- �3-7Zb7-occ�

SUPPLY FUSE

SCHEMATIC

JS 76 - 8 2

R/3

t'5&)7CJ0-92-(&
P13

BRANCH CIRCUIT

FUSE ID

A/46

h/IA

i-P£2-82-CDP/1 /

2 - F&u - 211 - AIC /

A/AI

2-tu- 82 -coP/n I

SIZE
(AMPS)
.TYPE

5-

6

PLwAS

KLAjtvt,

-5-
,ZA5S

K1J)s
G1

IKLJIV

BRANCH CIRCUIT

SCHEMATIC

45,SL,74;0-82-6

e13

4S6k)7 o -82 -6

Pi 13

I _ _ _ _ _ _ _ _ _ _ _ _ _ _ I

/- FL) - 2 / /- Aln I



I . ,

z9p-X HE'b GPDa WT1J31-90

-7a-L/Is /'q A1V V54 6,zl/c BE-E1B47 -- c7-O

* DER CIRCUIT SIZE SUPPLY FUSE BRANCH CIRCUIT SIZE BRANCH CIRCUIT

'"USE ID (AMPS) SCHEMATIC FUSE ID (AMPS) SCHEMATIC
TYPE TYPE

I- FU-211- A 12 //

1- Fu-J2n1-Blz/u1
-B i .L/j 2-

Z-Fo- all- A t2/l/

A .

2-FIJ-2211- BI2jII
B 1/

30 .-ftp

'oii 7,e

06s

3i0 7-np
Oe 7,- e

454Ld76 -6Ib$

4:ffi&760 - 211- to

R13

,q6W7(a-21I- /2

Rul

f15O 760 -2/1 -

fP10

f-fU-2ll-A 4//A

1-FO -211- A 41A

2-FV-211-Sq/A

mx's~ 5'

mnr-s

m5rS 5

q5O76o-2-11- 9

q 5L7Gc>-2II -1

Rio

4#6to7t6o-2I1 13

#6ao7&0-2 i-lf

fFlO

I /?I



f Jpoee J I-
-7E ble / 9

EEDER CIRCUIT
FUSE ID

(7Xp;cai)/-F ad/ -)w/2
2A

/-Pac- ZiI- A il/I?
1 A

IA-A

I1B-3

zA-A
2 B3-8

(7rp;c9aJ

/ -FO -211 - B3/1

I A I-
2A I-A
I Az-A
2.42-A
131-S3
2B1-B
1I2-B
,282-3

SIZE
(AMPS)
TYPE

FEPARF, a4tfD DATF q

CHECKEDG -C . DA rE
1-3d /-90

a. Ic- dB l)- EE&-/In~S- 7rZc 7 - Co S5

SUPPLY FUSE
SCHEMATIC

BRANCH CIRCUIT
FUSE ID

.. I

SIZE
(AMPS)
TYPE

i i . i i

/ASA
";?Al 1s

B6 -,o/d Fr_ -s-

4SA 74mo - 2 If-Z

RitzS

C5W 76o 211-2,

J,5W 7F -Fr-3

95SL 74Lo -21!- #

#5J7Boc-Z1{- 18

R9'

/'9?

f?8

Ms 79 -21 5

fR8

/- -2, 1- ,/q 5

4 t

/-fJ-23- 3

a a a

FN-R - I

BRANCH CIRCUIT
SCHEMATIC

45W 760-21?-2
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TENNESSEE VALLEY AUTHORITY
DIVISION OF PURCHASING
Chattanooga, Tennessee 37401 y

Telephone-Area Code 615/265.3591
TWX No. 810 573 5274

!7 /)

I582

INVITATION, BID, AND ACCEPTANCE e

I5'

Date . April 9, 1474
A Quotation IN DUPLCATE is requested on the items listed, subject
to the conditions herein. Quotations will be recgived at tljs office
until 10 Era. EST. MaY 3. 1974 *
and will be opened and read in public. bids not physically received
by the time stated will be returned unopened to the bidder.
TENNESSEE VALLEY AUTHORITY, By Tim E. Tillev

Purchasing A9ynl>h

ARTICLES OR SERVICES AND
PS ATTACHMENTS WHICH FORM PART OF CONTRACT
*local time at Chattanooga, Tennessee

125-Volt Vital Battery Boards

Schedule of Prices (including Shippin4
Data)

Quality Assurance Program of Manu-
facturers and Suppliers of Class IE
Materials and Equipment (Appenm A

Design Data (Appendix B)
Guaranteed Performance Data

(Appendix C)
Ecperience Data (Appendix D)
Seismic Laboratory Data (Appendix E)
Special Conditions
General Conditions (form 5052).- -
Walsh-Healey Act
Equal Opportunity (forms 9923 and 992r
Contractor and Subcontractor Listing

Requirements (form 9934)
TVA Specification 2091 -
TVA Drawings 45N701-1R1, 451q703-lRl,

-2R1, -3R1, and -4R1
Killian 4
CAB TB PAB
Sherrod

Sisk
Specs. 6
Contractor 3

-__11________-
ACCEPTANCE- Accepted only as to: Items 1, 2, 3, and 4.
Shipment is to be made by prepaid motor freigt
'nless TVA's Traffic Branch later specifies
the use of Gaveriment bill of lading.
CONFIMOING TELEPHONE AWARD TO MR. H. M. HUIE,
JR., JUIY 1, 1974 - DO NOT'DUPLICATE.

Drawings to be submitted by August 15, 1974.

TENNESSEE VALLEY AUTHORITY, By < T

,4#. 4 'e,'A

State or Country Code - 21 TVA Referenc2e85281
Vendor Code - Contract Date Jul9y 1 197
Buying Code L . A Total Amount S 0 0 1
Commodity Cody Performance Date ll 1. 1975
Account Number ...: .I{3.

Re.N.-N3E-51 Project T.nl. 1 and P

BID -
| ato May 3, 1974 Bidder's Reference Number NKVU-3920

In' compliance with the irMitation for bids, and subject to all the ,nitions thereof, the undersignedoffers. and agrees if this bid be accepted within days o days unless otherwise stated)from the date of the opening, to furnish ti e services and/or se and deliver the articles listed inany or all of the items at the price quoted opposite each. Bids may not be withdrawn after bidopening without the consent of the Contracting Officer.
Discounts will be allowed for payments as follows: Net
Unless otherwise qualified by the bidder on this form: (I) discounts will be deducted from the grosscontract price; and (2) time in connection with discounts offered will be computed from date ofdelivery of the supplies at destination, or from date of receipt of correct bill, xhizfever dee is
later. Approved: J. H. McDowell, Jr. 6/28/74
The bidder represents:

That he is-, is notX a small business concern as defined in Code of Federal Regulations,Title 13 Chapter 1, Part i21 Secion 1213-8 In connection with supply contracts, if bidder
is a nonmanufacturer, he also represents that the products to be furnished hereunder will-,'will not .X., be produced by a small business concern. In construction and construction-related
nonpersonal service oontacts, the preceding sentence is not applicable.
(Complete only when the aggregate amount of bid is $10,000 or more:)
That he isiX a manufacturer of the articles, equipment, material or supplies quoted upon herein.That he is-a regular dealer in. and maintains a stock for sale to the general public of articles,
equipment, materials, or supplies of the general character of that or those upon which he bidsherein.

(Complete only when (a) the aggregate amount of bid in response to advertising is $25,000 ormore, or lb) the aggregate amount of bid on a negotiated purchase is more than $1,000:)
That (a) he has-, has not .X employed or retained any company or person (other than bona fide
employees or bona fide established commercial or selling agencies maintained by the bidder (or
contracto) for purposes of securing business] to solicit or secure this contractt and (b) he has ,has notA paid or agreed to pay any company or person [other than bona fide employees orbona fide established commercial or selling agencies maintained by the bidder (or contractor) for
purpn - Jf securing business) any fee, commission, percentage, or brokerage fee, contingent uponor resulting from the award of this contract, and agrees to furnish information relating thereto asreliuested by the Contracting Officer.

didder

WESTINGHOUSE ELECTRIC CORPORATTI
Street Suite 600

American National Bank Buildi
City, State, and Zip Code

Chattai
Person uthorie signr

CONSIGN TO -TENNESSEE VALLEY AUTHORITY
Watts Bar Nuclear Plant, ne
Tennessee (Accessible from

MARK: Contract 75C2-85281
For: Watts Bar Nuclear I

Attn Chief Storekeeper
MAIL INVOICE In DUPLICATE to -
TENNESSEE VALLEY AUTHORITY
Construction Accounting Brai
400 Northshore Building
Knoxville. Tennessee 37902

F?

Invoices must show contract number, discount or terms of payment applicable, item
A. .h d.rnr ASwrs c -..:.&.:--- - > ^--- -- - .. I., fox r....... 5 I I.qu i uni Tt a n t...l~m zgr-s 1 h e w rcasiUn meulr sescirvio01re, or ec uanury, unit price and totai amount.

Persion receiving material
TVA USE ONLY

I certify that the articles or
flices rted above have been

leived in quantity and quality Approved as reported above
.,Aefiedexcept as noted.

VA 5050 (DP.7.70

conna tiel -

II Date Material Rcie ... lare' hre:PiReIc NO.L. ACmrsChar es Pa id 7 Collect $

I PurehI.I
Truck Common Carrier Cash Discount-cr

Vendor e$$Freight
i Air IREA IUPS AirCarriei Prss Charges

l .l lD I L I- I . I I ITotal Cost I 7
Purchasing A File -

c/o& 774~-o4L4zo
I.. , ,

ORIGINAUX'INP

iIJUITATifhM

1,y

02

1-

W1

IPrhaeos

Accounting Office - Consignee -

S, Z -Co, /,,, e , /. , - _2-,,� , -4 , 0 ) /71, C'- / ,

.. .

This block to be completed by TVA

--ftl



6a/c />oz4,.7 ecBA-5A5-m- 7O7-aoaf.
TENNESSEE VALLEY AUTHORITY aA

OPENED 10:00 AM 1/6

MAY 3 1974
Schedule of Priceb, No. 2-85281VISION OF PURCHASING Page No.___________

ARTICLES OR SCRVICES selVt o0SCIPTSO4N

F.O.B.

Watts Bar Nuclear Plant, near Spring City, Tennessee
if by motor freight, vendor's delivery, or UPS 373

Spring City, Tennessee, (Southern Railway System) if
P. 0. Box 2000, Spring City, Tennessee 37381, if by

The following equipment shall be furnished in
accordance with TVA specification 2091 And drawings
45N7oi-iRl, 45N703-MRl, -2R1, -3R1, and -4R1.

125-Volt DC vital battery board I, cubicle type,
4 sections.

Manufacturer Westinghouse

Point of Manufacture Iron Mountain. Michigan

125-Volt DC vital battery board II, cubicle type,
4 sections.

Manufacturer Westinghouse

Point of Manufacture Iron Mountain. Michigan

125-Volt DC vital battery board III, cubicle type,
4 sections.

Manufacturer Westinghouse

Point of Manufacture Tron Mountain. Michigan

125-Volt DC vital battery board IV, cubicle type,
4 sections.

Manufacturer Westinghouse

Point of Manufacture Iron Mountain. Michiean

Total Items 1 through 4

TVA 5051 (DP-5-731

JANTITY

L

UNIT

e fro

eight
t

only

'.,,o,j
,Accessib

y rail f
>arcel po

1

1

1

1

LU. S. H

for

for

for

for

ghway 27)

28,347

28,347

28, 347

1128,347

11.3.388

I I _ I I

BIDDER WESTINGHOUSE ELECTRIC CORPORATION

1I
I^

UNIT PRICE AMOUNT

(Quote unit Ptie and
compute *xtension)

IT ,
No.

1

2

3

4

: l
l

only

only



0-75

PoaLry /to lNo.

TZNNESSKE VALlEY AUS9RITY

APPENDIX B

DESIGN DUTA

Reissue
2-85281

The following design data shall be submitted with each copy of the bid:

1. Exceptions to TVA specifications. (See section B.2.) None Intended

2. Dimensional sketches for each panel, including (a) length, (b) height,
(c) depth, (d) available space for power cable and conduit termination,
(e) net inside dimensions of wiring gutters, and (f) approximate total
net weight. Per TVA Drawings and Specs.

3. Manufacturer and type designation of each of the following:

a. Drawout breakers

(1) 600-Ampere frame G.E. AK-2-25

(2) 1600-Ampere frame G.E. AK-2-50

b. Molded-case breakers

(1) 150-Ampere frame to HFB

(2) 400-Ampere frame n HLB

c. Relays

(1) Auxiliary Potter-Brumfield NDR

(2) Undervoltage G.EE NGV-17A

d. Instruments

(1) Voltmeter Y KX-241

(2) Ammeter K¢ K -241

(3) Ground indicator Weston 1073-9820 and 1074

N

-1-
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APPENDIX B (Continued)

DESIGN DATA (Continued)

e. Fuses

(1) Main power

(a) 1600 Amperes

(b) 35C' Amperes

(c) 200 Amperes

(d) 150 Amperes,

(e) 100 Amperes

(f) 60 Amperes

(2) Irstrumente

(3) Signal

f. Bus filter network

(1) 1300-microfarad capicitor

(2) l.0-i'icrofarad capacitor

(3) Resistor

g. Miscellaneous

(1) Terminal blocks

(2) Shunt

(3) Cable lugs

Chase-Shawmut Amp-Trap

Buss-Limitron JKS

-Fusetron - FRN

It . i It,

Buss-Fusetron 10 Amperes

Bussman type KAZ 10 Amperes

Mallory-Computer Grade

Aerovox Metalize Bathtub

Ohmite 50 Watt

G.E. EB5

W-t-inghOnu-e

Burndy

WESTINGHOUSE ELECTRIC CORPORATION
Bidder

-2-
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I gje // No. 2-85281

TEMMSSME VALiLY AU =RITY

APPENDIX C

GUARAN D PEFIORACE DATA,

(To be Made a Part of the Contract)

The bidder hereby guarantees that the x rformance and characteristics of the
equipment bid upon will be as stated in the following tabulation. In the
case of conflicts between data furnished below and any other data furnished
wish the bid, that furnished below shall govern.

TVA considers this inf Žrwation so material to its decision on whether or nota bid meets the specifications that the omission Of any one or more of themcould make impossible such decision and cause the bid to be nonresponsive.
If the omisoion of items of information renders " bid nonresponuive, such
bid will be rejected.

1. Circuit breaker

a. Short circuit interrupting rating
at 125 volts DC

(1) 150-Ampere frame, amperes 20,000

(2) 400-Ampere frame, amperes 20,000

(3) 6 00-Ampere frame, amperes 25.000

(4) 16Co-Ampere frame, amperes 50,000

2. Board ratings*

a. Rated nominal voltage 250 Volt DC

b. Rated maximum voltage 300 Volt DC

c. Rated insulation level 1.5 kV 60 Hz 2.1 kV DC

d. Rated continuous current 1600 Amps-600 Amps-400 Amps-150 Amps

e. Continuous current rating See Circuit Breaker Trip Rating

f. Rated momentary current Sae as sbort Circuit interruptingf. ate moentry urrntra tings given a Doe.

*Defined in AMSI C37.20-1969 (see environmental conditions stated in
paragraph E.4 of specification 2091)

WESTINGHOUSE ELECTRIC CORPORATION
Bidder

(1)
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d ress a'l cnmmunications e ;Jnvoices to

TENNESSEE VALLEY A. .HORiTY
DiV;S;1 ;l OF Pu!.HAZ'i£

Cha-Lanooga, Tennessee 37401
Telephone 615 265-3551

TWX 810 573-5274

iANGE OF CONTRACT

L .,M Vs q

- le.

L.L 45 C
To

4, 'F ,.

Vendor Reference No. T__-________

Wectinghouse Electric Corporation
Suite 6o~'
An&ericaa :Tati~onal a-1- JDuilring
Chbattaz2OiZ-J, iV 37402

Iteiz

lb, 2b, 3b, 4b

Id, 2d, 3d, 4d

if, 2f., 3f, 4f

Chanrie scale fro± 3oo-0-6Ga aere to 400.
.r-pere. CM.ntfe shunt £rom 100 .V, 6Xo au

103 zLV3 Wo amere.
1 Job for

Change the unufacture aad type nuirber from

Weston zfo-ielss 1C73, )320, Md 1374 to LF'

Corporatian tye 503h and 93', or General
Electric type 195, or equal.

Change frame size fro. 600 &D.-ere to 1600

ax.pere, chan-:-e trio ra.tiam fre- &20 . re

to b3o al.-pere, chk~e short t;.-e de!Vy
chbaracteristic fro-. 2C with 7X setti. to
2C ajustable 4-1l,,x set for 6X, General
Electric type AK;-2-50.

1 Job for

A

$.3I? 32.03

0o Charae

$15,276. W

ig, 23-p J3, 4k Change the quantities of the following V.estin=-

house type T3 circuit brearers:

Ite;%s

g3,2 &3,3243, 43
2g5 s3o5lF,5,4s3 ,

(coati=u e J on condie 2ioso
^, omner-TETnS and condition, of

Triv Old C .rantity Few QCantity

3 CA
50A
5'0A'

6
22
23 5

the original contract and previous changes of contract (if any), shaiiapoi';.

Previous Total

-oct Total $13l,) 5o4. i

]s iJ.i an-3 CO0tr. 3
icr-r-OC

Sriecs. ta
)Q2X?_ Lexvinder

.w.-D

TENNESSEE VALLEY AUTHORITY
TENNESSEE VALLEY AUTHORITY

Division of Purchasing

v Tin E. Tilley
, . - 1'

9. Plarat Arcouint r
10. & 11. Ex.ra

Chan: ̂e

.1

TVA 394 iDP-12-71) CONTRAICT NUMBER must be shown on ali invoices. packages, ship~inng papers anr correspondence.

' 1. Con'ractor r - - - £ontract File 5. Accounting Office i. Requisitioner

4 2. Au.ditcr 4. PurchatTr frFiie 6. Consignee 8. Pequisitioner

-,° -'-'-'-'- - JLwge '7,

.c. 4 - 8This block to be completed by ___

State or Country Code 21 -o . _ ___________

Vendor Code Change Date I c.o 3r ',, ,7!

Buying Code , A, Change Amount S - 16. 1

Commodity Code - - Performance D.te ri 1

Account Number I i -2
o :atts jJ r iuleeIar Plant

Project Uinitn 1 rvu1 2

- /,a

y$113, 3;> J X
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pa9e12-0.
N,. 75 .-

Page No. 2
- I r I

QUANTITY | UNIT

_______________________________________________ I- +

Iter.

lh, 2h ), 3h

Chan-e

Change the trin ratin-r o
Westin-house type ILa,3 cir

IterLs

lhl,2h1,31h,4hl
lh2,;2i,2,3h2,4h2

(aantity

1
5

V the fol
ruin1 brea

'Old 'Lr

lOQA
250.A

Lowinr
:LCrs:

i) ,

Changc fuse ratings frcm 350 SaJOeres to
r-rpcres , chanzc type fronyl Bus:-ann! type

to BlSaSnn type k1i`i30, pathete ;t
pole fuse hol~der I e

145,2i45,3i45,4i4

li5,2i523i5,,4i5 Change the qulantity of th
type Flia fuses:

Azkeres

150
100

lJl1,2Jl,3jl,4Jl

Old Chmnt-irt

8
2

Add mdel -no. 1-DI-5058 to
Potter and a-Lmfield type

follo ia s3;ann

.W (*1ua

2
e

descripotion
1R e

l3k, 2h:, 3:, 4k Add this ite.i to all battery board|:

Battery State-of-Carge di cator, 1 beh used
with bao-eazere, lhurY nt suimied seatelyl
will be used to rzznitor aJ &3-cell lead-calciu. I
battery of 125-volt noindal and rated -o3r 600
ezperes continuous discharge for 2' hoursl, indicator
c:mplete with hih lev-wrel =d low level 1
contacts, opermtir.. voltnge of 1Q5-1410V ic, CurtiE
Inst=ru-ezts, imcorporated, :.-odel -2CA, or equal.
Low level alarrz set for 7 cpcrcent! capCty.

1 Job! for r'2 &8-1.(:0

In accordance itih Westingh4ouse Mectric Co a bions letter tb Ti E. ;mley
dated. Awujst 22, 1974. L
iefel, to *eofrom re. tW. Chandler to Ti> E. 'illeyi datedi Sene.-ber 4 an;,,
October 21, 1374, ant. le'ter fltrc; F. W. Qaacalerl to V~estiag7houe Llectric Corp.
dted JY 25, 1)74. i

TVA 964O Continued (DP 4-71)

4

UNIT PRICE AMOUNT

(Quote unit price aIl. conpute oxvlcs$,

ew Tri.D

I P5A
30Qak

No

3.0
J'X350
ingle-

No

a

Tha.r:e

rhlare

Lnarge

,large

Itity

No

ofl the

No

& l j A F



e*slz~ o - rx2io

C. GENERAL REQUIREMENTS, continued

4. Materials and Workmanship

a. All equipment shall be new and of current model and latest design,
shall be of standard commercial, first-grade quality as to materials
and workmanship, in accordance with the best engineering practice,
and shall be such as has been proved to be suitable for the intended
purpose. Approval must be obtained from TVA for any device used which
contains mercury.

b. All breakers shall be legibly stamped "Class IE."

c. Where an item in the subsequent lists of material is listed of a
particular manufacturer and is not followed by "or equal" then the
item of that manufacturer, and no .other, is required.

5. Class IE Equipment for Nuclear Reactor Service

a. These boards are designated Class IE equipment (IEEE Publication
No. 308) and shall be subject to requirements specified herein which
pertain to special quality assurance procedures and to seismic design,
in addition to all other requirements specified herein.

b. The Contractor shall maintain a Quality Assurance Program during the
design, manufacture, and test of these boards in accordance with
appendix A of this specification. This program shall be available
for review and approval by the Engineer or his authorized representa-
tive prior to the award of the contract and throughout the life of the
contract, and the Contractor shall notify the Engineer in writing of
any change in his Quality Assurance Program.

D. ITEMIZED EQUIPMENT REQUIREMENTS

1. Item 1 - Battery Board I

a. The Contractor shall furnish a 4-section cubicle-type switchboard with
hinged rear doors, top covers, and 2-inch trim sections on each end.
The board shall be provided in accordance with the detailed require-
ments of section E. of this specification and as shown on TVA drawings
45N70l-l and 45N703-1.

b. The Contractor shall furnish the battery board complete with air
circuit breakers, instruments, and other equipment mounted as shown on
drawing 45N701-1. The breakers shall be furnished with trip elements
per circuit schedule on drawing 45N703-1. Each breaker shall be
equipped with "make" alarm contacts, wired to terminal blocks on each
panel. The chargers, inverters, and other miscellaneous equipment
shown (except bus filter circuit) shall not be furnished on this contract.

2.

-7-
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D. ITEMIZED EQUIPMENT REQUIRE~MENTS, continued
.1, con tinued

c. 'Tle Contractor shall suppLy the battery boards with aLU required
buswork and completely wired prior to shipment. In addition, each
cubicle shall be equipped with a 40-watt fluorescent lamp fixture
and guard, a 3-pole polarized convenience receptacle (Hubbell
No. 5362, or equal), a single-pole toggle switch for the lamp (mounted
inside the cubicle), and one 12-point terminal block. The equipment
to be supplied shall include the following:

Item Description Quantity

la DC voltmeter, self-contained, 0-150-volt scale 3
with suppressed zero (expanded portion of scale
approximately 100-150 volts), General Electric
type DB-40, or equal.

lb DC ampere meter relay, 300-0-600-ampere scale, 1
double set points adjustable from front of case,
4 -1/2-inch case with load relay, General Electric
type 195, or equal, complete with 100-mv,
6 00-ampere shunt.

lc DC ammeter, 0- 6 00-ampere scale, complete with 1
100-mv, 6 00-ampere shunt, General Electric
type DB-40 complete with type 140 shunt, or equal.

ld Ground indicating and alarm equipment consisting 1 lot
of continuous reading meter-relay and accessories
according to the following requirements:

Meter movement, full scale - 15-0-15 ma

Scale marking, full scale - 150-0-150 volts

Indicator accuracy - ±2% full scale

Set point accuracy - ±2%

Meter case - 4-1/4 inches square (approximately)
for semiflush mounting

Alarm contacts - Two; adjustable from front of
case; automatic reset

Locking coils - Two; independent of signal coil
(not applicable to optical types);
manual reset with pushbutton on

-) front of meter case
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D. ITEMIZED EQUIPMENT REQUIREMENTS, continued
D 1 c ld, continued

Item Description Quantity

Load relay - SPDT contact rated at 5 amperes,
115 volts AC; operated at set point
or above, released when pointer drops
below set point; in case or module
for back-of-board mounting

Power supply - As required, to operate from
115 volts AC; in case or module for
back-of-board mounting

Potential dividing resistors - Two; 10,000 ohms,
5 watts, 2% accuracy

Weston Instruments Division (of Daystrom
Corporation), meter relay model 1073, power
supply model 9820, and load relay model 1074,
or equal.

le Air circuit breaker, 2 pole, 16 00-ampere frame
(with 50,000-ampere interrupting capacity at
250 volts DC) 8 00-ampere trip, with series trip
device (EC-2A5 having an adjustable long time-delay
(curve 1A adjusted for 110%) and instantaneous
(4X to 9X adjusted to 4X) characteristics, an
independent manual (spring closing) mechanism, and
a normally open trip alarm switch, drawout mounting,
General Electric type AK-2-50.

lf Air circuit breaker, 2 pole, 6 00-ampere frame (with
25,000-ampere interrupting capacity at 250 volts DC),
6 00-ampere trip, with series selective overcurrent
tripping device (type EC-1) having an adjustable
long (curve 1A) and short (curve 2C with 7X setting)
time-delay characteristic, an independent manual
(spring closing) mechanism, and a normally open
trip alarm switch, drawout mounting, General
Electric type AK-2-25.

lg Air circuit breaker, 2 pole, 150-ampere frame with 1 lot
thermal and magnetic trip (with 20,000-ampere
interrupting capacity at 250 volts DC per NEMA
test procedure), Westinghouse type HFB, with trip
ratings and in quantities as follows:

-9-



D. ITEMIZED EQUIPMENT REQUIREMENTS, continued
D 1 c lg, continued

Item Trip Rating, Amperes Quantity

)gl 15 16
lg2 20 2
1g3 30 6

g4 4i0 1
1g5 50 22
1g6 100 1

Item Description Quantity

1h Air circuit breaker, 2 pole, 400-ampere frame with 1 lot
thermal and magnetic trip (with 20,000-ampere
interrupting capacity at 250 volts DC per NEMA.
test procedure), Westinghouse type HLB, or equal,
with trip ratings and in quantities as follows:

Item Trip Rating, Amperes Quantity

lhl 100 1
lh2 250 5

Item Description Quantity

li Back-of-board equipment for panels 1 through 3, 1 lot
including all necessary copper feeder buses and
continuous ground bus (panels 1 through 4), cable
terminal lugs, circuitry for remote instrumentation,
fuses of the type and ratings indicated on
drawing 45N703-1 (instrument fuses to be non-
deteriorating type), and a bus filter circuit as
shown in detail A of drawing 45N703-1. The
selection of comionents used shall be subject to
TVA approval. The following items shall be
included:

Item Description Quantity

lil Undervoltage relay, 125 volts DC, 1
calibration dropout range
100-140 volts, one normally open
and one normally closed contacts,
molded case, General Electric
model I2NGVl7A2, or equal

-10-
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)J D. ITEMIZED EQUIPMENT REQUIREMEjMTS, continued
D 1 c ii, continued

Item Description Quantity

1i2 Time-delay relay, 120 volts AC,
range 5-50 seconds, delay on
dropout, DPDT contacts, complete
with total enclosure, Agastat
model 7022ADGZ, or equal, to be
mounted in rear of panel 1.

1i3 Fuse, 1600 amperes, rated 600 volts, 2
Chase-Shawmut Amip-Trap A4BY1600,
type 55, or equal, complete with
mounting hardware.

li4 Fuse, 350 amperes, 600 volts, 10
Bussmann Limitron type JKS350,
or equal, complete with class J
single-pole fuseholder.

li5 Fuse, rated 250 volts, Bussmann 1 lot
Fusetron type WRN, or equal, with
current ratings and in quantities
as follows, each fuse complete
with single-pole fuseholder:

- Amperes Quantity

200 2
150 8
100 2

60 6

1i6 Signal actuator device, with 30
indicator fuse rated 10 amperes,
250 volts DC, 30 ,000-.e&pere
interrupting capacity at
125 volts DC, complete with single-
pole fuseholder and microswitch,
Bussmann type KAZ fuse and
type 2778 fuseholder, or equal, to
be used with items li3, li4, and
li5.
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) D. ITEMIZED EQUIPMENT REQUIREMENTS, continued
D 1 c li, continued

Item Description Quantity

li7 Illuminated pushbutton switch, 1
white lens, with one normally
open and one normally closed
contacts for 120-volt operation,
with legend plate engraved ALARM
RESET, Cutler-Hammer catalog
No. 10250T471-1c26M36, or equal.

Item Description Quantity

lj Back-of-board equipment for panel 4, including 1 lot
the vertical copper supply bus and signal bus for
each column (group) of circuits, vertical cable
gutters, continuous ground bus (panels 1 through 4.),
and the following items shown on drawing 45N701-1
completely wired.

Item Description Quantity

lJ1 Blown fuse alarm relay, 125-volt DC 10
operation, with two normally open
and two normally closed contacts,,
molded case, Potter and Brumfield
type MDR, or equal,

1J2 Signal fuse block, 4 pole, for 125
250-volt DC signal indicating fuses,
Bussmann Manufacturing Division
catalog No. 28,28, or equal.

lJ3 Fuse, signal indicating type, 500
250 volts DC, rated 10 amperes,
to be used with item 1J2, Bassmann
Manufacturing Division type KAZ,
or equal.

2. Item 2 - Battery Board II

a. The Contractor shall furnish a 4-section cubicle-type switchboard with
hinged rear doors, top covers, and 2-inch trim sections on each end.
The board shall be provided in accordance with the detailed require-
ments of section E. of this specification and as shown on TVA drawings
45N701-l and 45N703-2.

-12-
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i} D. ITEMIZED EQUIPMNT REQUIREIENTS, continued
D 2, continued

b. The Contractor shall furnish the battery board complete with air
circuit breathers, instruments, and other equipment mounted as shown on
drawing 45N701-1. The breakers shall be furnished with trip elements
per circuit schedule on drawing 45N703-2. Each breaker shall be
equipped with "make" alarm c ntacts, wired to terminal blocks on
each panel. The chargers, inverters, and other miscellaneous
equipment shown (except bus filter circuit) shall not be furnished
on this contract.

c. The Contractor shall supply the battery boards with all required
buswork and completely wired prior to shipment. In addition, each
cubicle shall be equipped with a 40-watt fluorescent lamp fixture
and guard, a 3-pole polarized convenience receptacle (Hubbell
No. 5362, or equal), a single-pole toggle switch for the lamp
(mounted inside the cubicle), and one 12-point terminal block.
The equipment to be supplied shall include the following:

Item Description Quantity

2a DC voltmeter, self-contained, 0-150-volt scale 3
with suppressed zero (expanded portion of scale
approximately 100-150 volts), General Electric
type DB-40, or equal.

2b DC ampere meter relay, 300-0-6 00-ampere scale 1
double set points adjustable from front of case,
4-1/2-inch case with load relay, General Electric
type 195, or equal, complete with 100-mv,
600-ampere shunt.

2c DC ameter, 0-6 W0-ampere scale, complete with
100-mv, 6 00-ampere shunt, General Electric
type DB-40 complete with type 140 shunt, or equal.

2d Ground indicating and alarm equipment consisting 1 lot
of continuous reading meter-relay and accessories
according to the following requirements:

Meter movement, full scale - 15-0-15 ma

Scale marking, full scale - 150-0-150 volts

Indicator accuracy - ±2% full scale

Set point accuracy - ±2%

)
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Battery charger, 200 asmeres, 25 Volts, for 6 each 4 530.0 S27,180automatic float charging of a lead-acid, 6 0-cellivital battery, in accordance with requrementswhich fol ow in rpecif cation 2090.

Make and Model or Type 3SC-130-200

Point of Manufacture rrvstal Lake Illinois

Alt
la Sa=4e as item 1 except 2 50-ampere size. 3SC-130-250 6 each

Applicable dravings for one of the above. 1 lot for N/C

ZO'E PRICS. Are prices quoted zone or national price;?"O ( es or lo). TAo con-siders a rational price to be a zone pricL for the purose of t.is clause. If zoneprices are quoted, no adjustm-ent will be made thereof when desti'astio. i's changed fro=that originally specified unless the new destination is in a different zone from thatfirst named. If shinpent is on a goverrment bill of lading, transportation charges bv
contractor's Proposed =ethod of shipment to actual destination on date of shipment will
be deducted from inv-ices unless the charges on date af 'Lid by 'he method of shipment
stated in the bid are higher, in which event such higher charges shall be deducted. If
bidder's answer is affi-rative the General Condition CHtA;.G-S Im, :FZIGL RATES becomes
inapplicable to this purchase. NO0ME: If prices quoted are zone prices, give zonenumber and geographical boundary of the zone in Which 6ach destiration is located.
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APPENDIX C

GUARF';TEED PFOR:-,0 DATA

ITEM1 1 (3SC-130-200)

(To be Made a Part of the Contract)

The bidder hereby guarantees that the performance and characteristics of
the equipment bid upon will be as stated in the following tabulation. In
the czse of conflicts between data furnished below and any other data
furnished with the bid, that furnished below shall govern. Include a
separate tabulation for alternate proposal where applicable.

TVA considers this information so material to its decision on whether or
not a bid meets the specifications that the omission of any on.e or more
of them. could make irzossible sucn decision and cause the bid to be
nonresponsi-e. If the emission of items of informaticn renders a bid
ncanre -Dnsive. such bid will be rejected.

Input requirement:

Regulation:

Output voltage ripple:

Current limit:

47.0 kva input at 26.0 kw output (rated)
30.5 kw input at 26.0 kw output (rated)

85 percent efficiency *

I 1 percent from no load to fullload
with a simultaneous t 7- 12 percent line
voltage variation and t 2 percent
frequency variation

100mv. volts rms, or .5 percent
without battery connected

125 percent rated at ria-2.s input
(480 volts, 60 Hz)

130 percent rated value at nominal
+10 percent input

120 percent rated value at nominal
-10 percent input

Ambient tez-.erature: L5. C maximum

* At full load and nominal input voltage.

Power Conversion Products Inc.
Bidder

(1)

I

a
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APPENDIX B ITEM 1 (3SC-130-200)

DESIGN DATA

The following design data shall be rubmitted with each copy of the bid:

1. Exceptions to TVA specifications. NONE

2. Typical schematic diagra=- e.,d an outline drawing showing mounting and
cable entrance details of the cabinet he proposes to furnish.

See drawing IDF-505 (schenatic) and H-55-4645-OlA (outline)
3. The following specific data (where necessary show separate listing for

both items 1 a:d la):

a. AC circuit breaker:

b. DC circuit breaker:

c. Current limit:

Manufacturer Westinehouse Type EH33090
Trip rating QO anperes
Instantaneous trip rating 1L4 nnn amperes

M.nufacturer . Type k2 300
Trip rating 30o amperes
Instantaneous trip rating 20 000 amperes

Adjustable y Yes No
Time rating at cLur ent liit X continuous
or hours

d. Type of charger output failure alarm device OutDut current sensing
sensitivity n to 2.OA speed of operation 3 min-Ces tam.e telav

e. Parallel operaticn: Units can be oDerated in Darallel tvithout hunting or
oscillating. Should one unit fail, the otner will auto-asically pick up

f. Method of regulation: SCR the full I

g. Float voltage adjustment: From
to

2.15
2.25

volts per cell
volts per cell

h. Equalizing voltage adjustment: From v. volts per cell I
to _ ?-_ _ v volts per cell

i. Rectifiers: Kind Silicon Manufacturer's type No. IN4052R

J. Surge suppressors: Type Selenium

h. Cc001Ž: Conv.P-ct' on -

DC A- eter ) d' accur-cy, DC voltmeter 1 i accuracy
DC voltmeter __ to IC____ _ rcale
Equalize timer _ __ to 24 h3sa

Power Conversion Products Inc.
Bid*de

(1)

8- 85251

a
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w III. DETAILED RPrQULRMENIS

A. BA.TERY CHARGER

1. Charger shall be of the constant-voltnge current limited type tooperate from a nominal 4 8 0-volt, 3-r ase, 6C-1;z supply and shallhave the continuous rated charging capacity within the a-n.i nttempereture range specified in paragraph III.C.l. Battery chargershall b! of the solid-state silicon rectifier type and sLall includeinsulating transformers to isolate the supply from the load circuits.The battery voltage shall automatically be Maintained within thelimits of plus or minus 1 percent from no load to fall load witha simultaneous variation of ±7-1/2 per-fnt in the AC supply voltageand ±2 percent in the supply frequency. Silicon-controlledrectifier or magnetic amplifir.r-type regulation is ac cpta*;le.
2. The float voltage shall be adjustable between 2.15 and 2.25 voltsper cell. A selector switch shall be provided for giving the batterya periodic equalizing charge without disturbing . he normal voltageadjustment. The equalize voltage setting shall be adjustable upto 2.33 volts per cell. A zero to 24 -hour equalize time- shall beprovided. The equalizing selector switch shall be connected sothat all equalizing period., are controlled by the timer wJith nomanual bypass. The selector switch may be part of the timingmechanism. The timer sh-ll be capable cf being manually reset beforea set period of time has elapsed.

3. Protective devices shall be incluxed to prevent damage from shortcircuits and to limt sustained loadjng within-safe operatingtemperatures. The charger shall be inherently currentI'Tjiting to125 percent of rated output at the nominal i tnp .output circuit shall be protected with a 2 -pole, thermaa-magnetic-trip air circuit breaker vhinh shall have an alarm auxiliary contact,which is closed when a fault or overload has tripped the breatar-for connection to an external alarm circuit. The output breakL-shall have a minim= interrupting rating of 20,0C3 amperes DC a'125 volts. The AC input circuit shall be provided with a 3-polethermal-=agnetic-triv air circuit breaker which will serve Ls thecharge:- pOCr 0N-OFF switch, and shall have a minimum interruntingrating of 14,000 symmetrical RŽ., amperes at 480 volts.
4. An AC power failure alarm relay with two contacts that close uponloss Of input power shall be provided. During the abrtnce of ACpower, the DC regulating circuit shall be isolated from the outputbus to prevent backfeed drainage from the battery or shall be ofsuch design so as not to draw more than 25 milliamperes during thiscondition.

-4-
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III. DETAILED REqUIRxZ1MTS, continued
III A, continued

5. iA charger output failure alarm relay with two contacts that closerppO loss Of charger ousput shall be provided. The relay may be a-ripple sensing, crrent sensing, or similar device and it mustfunction with the battery load connected to the charger.
6. Relay and circuit breaker alarm contacts shall be riaed for aminimum of 5 ma at 140 volts DC.

7. The charger shall be equipped with a voltmeter with expanded scaleof 75 to 150 volts, having a plus or minus 1 percent accuracy withinthe normal range of 105 to 140 volts, an ammeter, 2 percent accuracy,o to 25 percent above charger rated output, in the DC output circuit,and any other instruments required for adjusting the charger. Allinstruments and controls for normal operation shall be on the frontof the cabinet. If the cabinet utilizer' a front door for access tothe charger int-=ior, the instruments Lnd controls shall be mountedon the door and connecte: with a flexible harness.
8. Filtering shall be sufficient to reduce ripple beliw 0.5 percentthen the battery is disconnected and less than 100 mv me ured witha battery across the output. The amoere-hour rating of the batterywill be four times the current rating of the charger.
9. Two of the six chargers on this order will be used as spares. Anrtwo of the chargers shall be capable of operating in parallelcontinuously. The paralleled chargers need not share the load equally,but Contractor shall provide any load sharing circuit if necessaryto prevent one charger from exceeding its rating. If one chargershould fail during parallel operation, then any comon load sharingcircuit shall be automatically disconnected. If required, selectorswitch shall be pro.~vided on the two spare chargers for switching theload sharing control circuit from one charger to another.

10. All internal wiring shall have an insulation (and jacket if applicable)material such as intrinsically self-extinguishing cross-linkedpolyethylene, chlorosulfonated polyethrlene, or other similar materialmeeting TVA apprcval.

11. All contrc.l wiring shall 1 brought to suitable terminal blocks forconnection to TVA's external wiring. All contactor auxiliary witchesshall be wired to terminal blocks.

12. The charger shall be convection cooled. Forced-air cooling is notacceptable.



: -YENNESSEE VALL AUTHO
DIVISION OF PURCHASIN

RITY, P_ /:R4 "hshn~ nh nrtti Iw

. Chattanooga, Tennessee 37401

Telephone (615) 755-3011

TELEX 55.8417

INVITATION, BID, AND ACCEPTANCE e

INVITAT .UrV
Date January 15' 1976

A quotation IN DUPLICATE is requested on the items listed.
subject to the conditions herein. Quotations will be received t
thisofficeuntil 10 a.m., Februarvy 5, 1976
local time Chattanooga, Tennessee, and will be opened and read
in public. Bids not physically received by the time stated will be
returned unopened to the bidder.

TENNESSEE VALLEY AUTHORITY, By John J. Cain
Purchasing Agenbt

ARTICLES OR SERVICES AND
sa ATTACHMENTS WHICH FORM PART OF CONTRACT

125-VOLT VITAL BATTERI

Schedule of Prices
Shipping Data (form 5053)
Special Conditions
General Conditions (form 505
Walsh-Healey Act
Equal Opportunity (forms 992

and 9925)
Contractor and Subcontractor Listing

Requirements (form 9934)
TVA Specification 1980
Quality Assurance Program

(Appendix A)
Repairs and Nonconforming Materials

K (Appendix B)
Design Data (Appendix C)
Guaranteed Performance Data

* (Appendix D)
*TVA Drawings 85E4-45N218R1 and

85E4-45B201-2R2

ONLY ONE AWARD WILL BE MADE
ON EACH SCHEDULE

'*Bidder should have drwngs on hand! rr rt ssue. Adcitional copies
may be o tained upon request.

ACCEPTANCE - Accepted only as to: Items 1, 2, & 3.
Addenda I, II, & III are hereby made a part of
this contract.
F.O.B. Watts Bar Nuclear Plant, near Spring
City, Tennessee.
Shipment is to be made by prepaid motor freigk
unless TVA's Traffic Branch later specifies tb
use of Government bill of lading.
Drawings are to be submitted by May 3, 1976.
CONFIRMING telephone wqar of -76 to Miss
Beeler. DO NOT DUI T/
rENikESSE VALLEY AUTHORITY, By _____ _ ___ __._.;___

TVA USE ONLY
I\rtiy that the articles or

i vices listed above have been
received in quantity and quality
specified except as noted.

i 'I-\ .\ ;zj135 (I)P-3-7 4) I

Peie'n receiving mateali

Approved as reported above

Cortract File - Purchasing A File -

.4er No. 3 ORIGINAL
G -

Requisitioner
Ref. No. N3E-97 Project Watts Bar Nuclear Plant

ID -~ Date 2-13-76 Bidder's Reference Number MAE-829-21376
I comrlidnce with the invitation for bids, and subject to all the clnditions thereof, the undersigned
ffers, and agrees if this bid be accepted within - days 1fOdays unless otherwise stated)
om the date of the opening, to furnish the services and/or sell and deliver the articles listed in
any or all of the Items at the price quoted opposite each. Bids may not be. withdrawn after bid
pening without the consent of the Contracting Officer.

iscounts will be allowed for payments as follows: net 30 days
nless otherwise qualified by the bidder on this form: (11 discounts will be deducted from the gross
cntract price; and (2) time in connection with discounts offered will be computed from date of
elivery of the supplies at destination, or from date of receipt of correct bill, whichever date is
ter. Killian 4 TB Sherrod
ie bidder represents: APb PAB S ec8 I £

That he is-, is not X a small business concern as Peinedin Code of Federal Regulations,
Title 13, Chapter 1, Part i2), Section 121.3-8. In connection with supply contracts, if bidder
is a nonmanufacturer, nib also represents that the products 'to be furnished hereunder will-,
will not -, be produced by a small business concern. In construction and construction-related
nonpersonal service contacts, the preceding sentence is not applicable.
(Complete ox when the eggre:'te amount of bid is $10,000 or more:)
That he is a manufacturer of the articles, equipment, material or supplies quoted upon herein.
That he is a regular dealer in, and maintains a stock for sal to the general public of articles,
equipment, materials, or supplies of the general character of that or those upon which he bids
herein.

(Complete only when (a) the aggregate amount of bid in response to advertising is $25,000 or
more, or lb) the aggregate amount of bid on a negotiated purchase is more than $1,000:)
That (a) he has-, has notX employed or retained any company or person [other than bona fide
employees or bona fide established commercial or selling agencies maintained by the bidder (or
contractor forpurposes of securing business] to solicit or secure this contract; and fb) he has-,
has notA paid or agreed to pay any company or person [other than bona tide employees or
bona fide established commercial or selling agencies maintained by the bidder (or contractor) for
purposes of securing business) any fee, commission, percentage, or brokerage fee, contingent upon
or resulting from the avward of this contract, and agrees to furnish information relating thereto as
requested by the Cottracting Officer.
BiddetoUld Inc r I0. Box

* . Nurrmber |. Code

Z ]Rbpr+ W C hapm n I '10
Streit Telephone No.

4732 Old Pineville Rd. 704-525-2421
City, State, and Zip Code TWX No.

I | Ch lotte, N. C. 28210
5 or s z ed. d -N d title (print or type) and signature

. E Sladr .alos _- ;oo

CONSIGN TO -TENNESSEE VALLEY AUTHORITY

Watts Bar Nuclear Plant,near Spring City, TN

MARK: Contract

For:

t Attn:

76K3-85763
Watts Bar Nucl
Chief Storeke~e

e MAIL INVOICE in K tn- . C
TENNESSEE VALLEY AUTHORITY
Accounts Payable Section
305 Miller Building
Knoxville, TN 37902

Invoices must show contract number, discount o
i number, description of article or service, quantit

Date Material Received I G.B.L. [|Cer e
ioer's Charges: Paid 5

-I No.I

I

7. ... -- I .....

ear Plant
peinPI A- ~ u

.I-a'jl- I'

FC6

- ,4-; J-i- ,z- -

-terms-of paymert- ap Icable, item
e;-hit-price --and;-toW 1 amount.

�1�

I Truck C Common Carrier IIca1
I TVA I H. 1i ---- . - - -La .OI I ,3J Air RI A iUPS Air B'. Post Tota

I ff I [ 11 I I - I I I I IITo.

Accounting Office - Consignee - I - X

eri~Ch~rjes Ft W L .cII
C11o3t I I 7-T---l

t I ~ l1 ' II
3e f,

Irm STER FILE

I H-J

N\

I-

v
L/

i-
C

7: LJOlnm 0J yain Purchasing Agent J1,

I ___ 'I

-1 �I � r, -

I - -

i =
l

, -

- r i I r
i

-. ^ e Vl . | i -Fl 1-

State or Country Code 12 TV7 6lefren 761 X 6
Vendor Code Contract Date March 19. 1976
Buying Code T A , A Total Amount $ 99225., 60
Commodity Code 6140 Pertormance Dapte July 27 19L6

Account Number - N I 1 391 1
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. Schedule of Prices C
r1JJ

ARTICLES OR SERVICES IGIVE DESCRIPTION OR CATALOG NC

F.O.B. Watts Bar Nuclear Plant, near Spring City, Te
Highway 27) by motor freight of vendor's d

Deviation from Price Atjustment Clause. Bids stating
ment" or otherwise taking exception to the price adjw
invitation, or stating "Stock subject to prior sale"
not be considered for award..

.125-Volt vital battery, 60 cells, lead-acid type with
plastic jars, for floating operation. Battery shall
be capable of supplying the loads initially as shown
on TVA drawing 85E4-45B201-2R2 to a minimum voltage of
105 volts at 60 F. The battery shall be furnished
with other items in accordance with TVA specification
'1980. Mark BIA

Brand Name & Cat. No. Gould NCX-2250

Point of Manufacture Kankakee. Ill.-

I _

Earthquake-type battery rack, for item 1, steel frame,
steel rail construction, with plastic cover over rails
2 steps, 10 cells per step, 20 '-:lls per rack, in
accordance with TVA specification 1980. Mark BIO

Brand Name & Cat. No. Gould S07-074526-666

Point of Manufacture Kankakee. Ill.

Flex-Lble battery insulai^d cable assembly--with
compression (crimp-type) 2-nole terminal with HEMA
spacing and drilling, adapter plate, and hardware
in accordance with sections F-F, Fl-Fl, G-G, and H-H,
TVA drawing 85E4-45N218R1. Current rating of flexible
cable assembly shall be no less than intercell
connectors. Mark BLC

Brand Name & Cat. No.

Point of Manufacture

Gould

KYnkn kpe T1I

Total Items 1 through 3

M505 (OP-9-73)

12 each

each

7LLR Rn R qAir -

J. a2o v vI

122 OO QE7.0

lump Oum qq0229.0O

L I A

BIDDER r(niil rl - Tnr Pb Rnert W. Chanman & Co

-I.

I

-� �,1

2

3

A

K

s .w . ---

... . . .. . . . ,. - as ,,

I
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3-85763

TTkNESSEE VALLEY AUTHORITY

APPENDIX C

DESIGN DATA

The following design data shall be submitted with each copy of the bid:

Cell length, inches 14-9/16

Cell width, inches 14-1 /-

Cell height, inches 22-1 /P

Depth of sediment space, inches 1-1/1

Specific gravity full charged 1.205 to 1.225

Weight of electrolyte per cell, pounds log

1Height of cell with electrolyte, pounds _ _ _ _ _

A-Rohart W. Chapman & Co.

(1)

Gouldd e
Bdidder
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No. 3- 85763

TENITESSEE VALLEY AUTHORITY

APPENDIX D

GUARANlTEED PERFORPMACE DATA

The bidder hereby guarantees that the performance and characteristics
of the equipment bid upon will be as stated below. In the case of conflict
between data furnished below and any other data furnished with the bid,
that furnished below shall govern.

TVA considers this information so material to its decision on whether or
not a bid meets the specifications that the omission of any one or more
of them coul! make impossible such decision and cause the bid to be
nonresponsive. If the omission of items of information renders a bid
-nonresponsive, such bid will be rejected.

1. Guaranteed discharge rated

a. 1 Minute to 1.75 volts per cell, amperes

b. 30 Minutes to 1.75 volts per cell, amperes

c. 1 Hour to 1.75 volts per cell, amperes

d. 2 Hours to 1.75 volts per cell, amperes

e. 8 Hours to 1.75 volts per cell, amperes

*2. Short circuit capacity at terminals of
completely connected battery, amperes

3. Calculated "zero resistance" short circuit
capacity, amperes

Discharge rates shall be based on minimum of
the voltage drop in the intercell connectors
the batteries.

2400

1537

1125

60 F

2136

1389

1019

.25

17 -a 1

mu-, 3 -' -

1.75 volts per cell including
that will be supplied with

1': ~ , -r
4. Bidder shall provide data showing the present of the battery catalog rating

for each year of its qualified life. A graph is acceptable.

5. Bidder shall list below or on a zeparate sheet, previous installations in
nuclear power plants of Class IE equipment identical to or similar to that
being purchased on this order. List shall include the purchaser, name of
plant, location, year delivered, and catalog numbers of items furnished.

a)
-1-

X,.

1 I.s
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APPENDIX D (Continued)

*6. The bidder shall provide the following data for a cell with the same
number of plates and Jar size as those quoted under item 1.

TABLE 1 TABLE 2

Average Initial
Cell Temperature, F

60
65
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
90
95

100
105
110

Amperes, 2 Hours
to 1.75 Volts Per Cell

(695.0 min)6q6,
71 9

7an
7Lh5
745n

75h

76-§
768

r ;Q

7Z2P

8-02
810
8Pj
RS41
84Q

Final Volts
Per Cell

1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.75
1.8
1.85
1.9

2-Hour Capacity,
Ampere-Hours

at 77 F

1560

1960

Ean

I 6n
I1 Ba

138
1230
1009

*7. For fully charged battery at equalizing voltage of 2.33 volts per cell
manufacturer shall furnish:

a. Amount of hydrogen generated per charging ampere per battery
0.000266 cu ft/min.

b. Charging current per battery _ Q23 amperes.

c. Percent of charging current producing hydrogen 82 percent. A

*8. Time to recharge battery after:

a. 30-Minute discharge at 515.8 amperes 576 minutes.

b. 2-Hour discharge at 515.8 -amperes ?760 minutes. =

-2-

. a
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APPENDIX D (Continued)

Battery manufacturer may assume that the battery charger has ample
capacity to supply all the current the battery will accept at 2.33
volts per cell without exceeding 110 F electrolyte temperature and
that electrolyte temperature is 77 F at start of charge. End of
charge shall be arbitrarily assumed to be that point at which the
rate of decay of charging current is 0.3 ampere per hour. A graph
showing charging current plotted against time is preferred.

*9. Manufacturer's recommended percpnt deviation of individual cell capacity,
based on the above data, that can be used as acceptance criteria for test
performed in accordance with .E E 450. + 5% @ 2 Hr. Rate

*If e'ract data requested for items 2, 4b., and 6 through 9 are not available
at time of bid, bidder shall provide best data available and shall state
that the figures are approximate. The Contractor shall then furnish exact
data prior to the first shipment of batteries.

* I..

H
t..

Gould. Inc
Bidder

% Robert W. Chapman & Co.

-3-

. . 4 ,
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TENNESSEE VALLEY AUTHORITY

DIVISION OF PURCHASING
Chattanooga. Tennesse 37401

* T 1~sw.45-7S1IODI ESi. 6220320
T-.w 11l 751 474L. 74U ANSWRBAC-TVA PURCHAISING

RETURN MAIL
eussesvavinu nin AunlMfArPfCflT.LMZ

INVITATION

TITLE

125-V DC VITAL BATTERY BOARD V AND 125-V DC

DISTRIBUTION PANELS

Aebid mIfIc UPao l1Cabw e c ive soieunts on theaodnar Bi4s

and modiflcthorw to bids VA eweevdIt *hi ofic -ni -a u r 4!O!1 -E
XXXYYVVVYuw mrn'nw rna

- NOTICE TO BIDOER

USE ATTACHED ADDRESS LABEL FOR RETURNING BID.

TENNESSEE VALLEY AUTHORITY. By David L. Longmire

es/ PrcitUng Avnt

ARTICLES OR SERVICES AND ATTACHMENTS
mh SHOWN8 ON BACK DF FORM WHICH. IN ADDITION

TO THIS FORM611 30. CONSTITUTE THE CONTRACT

ACCEPTANCE Acaptedonlym: Items 1 through 6

S block to be comolett- by TVA

TV Reffece 85K 8-836724. No. _ _ _ _ _ _ _ _ _

Total Amount S I.

Perf ormansce Oate

WATTS BAR NUCLEAR PLANT

BID
Datt January 10. 195

Bidder's Raference Number 1759
In compliance with the invitation for bids. end subjett to all the conditions thereof. tI
underirqed offart and arn, if this bida s tocptid within-----------dyt
I 3 edays unlew Otherwise stated) from the data of mh5 oPening,
to furnisth the services and/or sel and deliver the nrtidne lifted in ey or elf of the Iten
at the price quoted opposits each. Bids may not be withdrawn after bid opening with.
Out the consent of the Contracting Officer.

EXPIRATION:
Bide will expire at the dose of TVA't workday on the bid axpiration dote ue determined
from the number of days quoted by the bidder or the number of days titpuiatad by TVA
in the BID section of form TVA W050t INVITATION. BID. AND ACCEPTANCE, eras
extended by the bidder. Bids which would otherwise expire on a Seturday. Sunday. or
TVA holiday shelf expire et the close of TVA' Inst reguilr workday prior to such date.

DISCOUNTS:
Unlees otherwise qualified by the bidder on this form: 1) discounts will be deducted
from the groin contract price; and 12) time in connection with discounts offered will be
computed from date of delivery of the supplies et destination or from dte Of raelIpt Of
correct invoice, whichever date is later.

DISCOUNT TERMS:

N.% 30 Days
Bids not offering discount terms will be considered to require nt payment in 30 days.
Bidders offering net payment in lets than 30 days will be nonresponsive and will not be
considered. Early payment discounts will not be used in evaluating bids which equire
payment to be made within IS days or lsa to obtain the discounts

kto sign bid1.N.m nd o(~1nd sipuature

L.Robert C. Pat'rick/Quotations Mqr.
THIS BLOCK IS APPLICABLE ONLY AFTER CONTRACT AWARD

N TO - TENNESSEE VALLEY AUTHORITY

Watts Bar Nuclear Plant
near Spring City, Tennessee

Contract 85K8-836724
For: Watts Bar Nuclear Plant

373

MAIL INVOICE In TRIPLICATE FOR EACH PAYMENT
To: TENNESSEE VALLEY AUTHORITY

Central Accounting Branch
400 Summit Hill Drive
Knoxville, Tennessee 37902

INVOICES MUST SHOW CONTRACT NUMBER DISCOUNT.OR TERMS OF PAY-
MENT AND F.O.B. POINT APPLICAbLE'TOTS CONTRACT. ITEM NUMBER.
DESCRIPTION OF ARTICLES. OR SERVICE. QUANTITY. UNIT PRICE. AND TOTAL
AMOUNT. (SEE TERMS OF PA rMAENr CLAUSE FOR MORE DETAILS.)

r

JAN Z 73CqM Fie

/I

I,
I I

I)

I

4tw"R rmt r i __ . ry~~~-

I

f ,

---- = 2 1985V,

�e
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I\/ eU A OFe-'C ^C I .f D RA T 1Y (THIS BLOCK TO BE COMPLETED bY TVA)
t 1

125-V DC VITAL BATTERY BOARD V AND
125-V DC DISTRIBUTION PANELS

Attn: George F. Scherpf

This confirms our telephone conversation of May 16, 1985.

We hereby revise this contract as follows:

Existing Quantity

I
1
1
2
1
1
8

The following shall be added to the written
for item 4E:

Revised Quantity

0
1
0
3
1

RS&,

0
4

4escription

To be supplied with calibrated shunt leads
(TVA to note length information on first
submittal of panel 0 parts list).

o1C t P

(Re: Memorandum from F. W. Chandler dated May 1, 1985.)

All other terms and conditions of the original contract and previous changes of conti

EN DES (13)

Previous Total $128,755.00

orrect Total $124,023.80

Expediting
CAB
PAB (Plant)
QA (C)
QA (K)

.20

TVA 394 (DP-8-84)

Contract File
ADP Operation Services

Accounting Office
Consignee

Requisitioner (2)
Plant Accounting

¢xV -. %OF-r-g *A

To:

KEDICO Unit Control, Inc.
130 Atlantic Drive
Maitland, Florida 32751

Item

4A
4B
4C
4D
4E
4F
5

Contractor
Auditor

VENDOR.CODE STATEORCOUNTRY TVA REFERENCE NO. |CHANGE
CODE NO

BUYIN9 CODE COMMODITY CODE CHANGE U 2

l I I I 6150 MINUS (-) $4,731.201
VENDOR REFERENCE NO. CHANGE DATE |PERFORMAfICE DATE

i 1759 5/17/85 Jon or before
ACCOUNT NO1  8/9/85

1 0301 391
PROJECT

14A-TS EAR NU PLANT

Address alrcommuilcatlon except Invoices to
TENNESSEE VALLEY AUTHORITY

DIVISION OF PURCHASING..
Chattanooga, Tennessee 37401

IELEPHONE-615-751-0011
TELECOPIER-615-751-5742, 5744

ESL 62203270
ANSWERBACK-TVA PURCHASING

CONTRACT NUMBER must be shown on all
Invoices, packages, shipping papers and
correspondence.
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Schedule of Prices

NO I ARTICLU OR SERVICES (GIVE DSCRIPTION OR CATAG NO.) QUANTITY UNIT UNIT PRICE AMOUNT I
I I I i UO nIt n~ n

F.O.B. Watts bar Nuclear Plant, near Spring City, Ten

Watts Bar Nuclear Plant
Class 1E Equipment

125-V dc vital battery board V, two-section, cubicle-
type switchboard, as shown on TVA drawings 4SN217-2
and 45W703-9.

I(FMrA UNIT CONTROL. INC.

Point of manufacture Maitland, Florida

Item 1 listed above must conform to the
specifications:

following TVA

TVA Specification 5886 - 125-V DC Vital Battery
Board V

TVA SS-E18.12.01 - Seismic Requirements
Electrical and I&C Equipment

for Category I

TVA SS-E18.11.02 - Quality Assurance Requirements for
Safety-Related Electrical Equipment

125-V dc distribution panel A, as shown on TVA
drawing 45W703-9, with NEMA 12 enclosure, painted
ANSI 61, light gray, which will allow the operation
of the circuit breakers without removing the cover
(the depth of the enclosure shall not exceed 16"),
with space at top and bottom of enclosure for conduit
entry, complete with mounting hardware for wall
mounting. The equipment to be supplied shall include
the following:

aessee 3V381,

1 lonly

1 only

I I�I

y motor freight

for

for

I

014279.01

KEMCO UNTT CONTROL TNr

,,

.1

No. 8-836724
Page No. 1

I

2

TVA 5051 (OP.a42)

II I fuWset unit 111`4411 1lal A-. l

. I

6. 9.02.00.

'r- -------

UIDGER
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No. 8- 836724Schedule of Prices Page No. 2fNO. ARTICLS OR SERVICE S Iva OECSRIPTsON 
^M CATALO 0 f QUANTY J UNIT J PRIC|MOUNT

.Quote unit prke -nd
90wm"*ext.ensiwon)

2A Molded-came cifcuit breakera non-automatic, 2-pole 1 mc. inwith shorttime withstand rating - 0.000-A RMS for Inem 23 cycles, I-T-E type EM, or equal, complete with 22 NO and 2 NC auxiliary contacts.

28 Manually operated mechanically held, 2-pole, 1 mci. incircuit breaker transfer switch, consisting of two Item 22-pole nonautomatic Molded case circuit breakers,
rated 250 V dc, 800-A frame, with short time
withstand capability: 20,000-A RMS symmetrical for
3 cycles. Breakers shall be mechanically interlocked
by walking beam to prevent simultaneous closure of
both breakers providing a 2 pdt transfer switch.
Break before make action shall prevent both breakers
from being in the closed position at the same time
but shall permit both breakers to be in the open
position at the same time. Each breaker shall be
equipped with a normally open and a normally closed
auxiliary contact. In addition to the above, each
breaker shall have an indicating light with amber
lens, to operate on 125 V dc, Cutler-Rammer catalogNo. E30BM, or equal. The assembly shall include 3
lugs per pole, each sized for No. 400 MCM cable on
the output of each breaker, and shall have
corresponding poles on the input side of both breakers
connected by insulated bus bars with 3 lugs per pole
each sized for No. 400 MCM incoming cable. Metal
barriers to isolate each breaker and its associated
wiring from the other breaker and to isolate both
breakers from the common bus shall be provided.

Manufacturer KEMCO UNIT CONTROL, INC.

Point of manufacture Maitland, Florida

014279.01

81DOER KEMCO UNIT CONTROL, INC.

V. )
A\::
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cehadule of Prices

__ __... M a t wm ft ATALfld NO.I

No. 8-836724
Page No. 3

I I I I

I QUANTITY I UNIT IUNIT PRIC I
.~ L. I ANTIGLDOW DKNWU &B I"* V - -c - -- -. i - (Quote I

125-V de distribution panel B, as shown on TVA
drawing 45W703-9 with NEHA 12 enclosure (the

depth of the enclosure shall not exceed 16"), same

as item 2 except without item 2A (molded case
circuit breaker).

Manufacturer KEMCO INIT CONTROL, INC.

Point of manufacture Maitland, Florida

Items 2 and 3 listed above must conform to the
following TVA specifications:

All sections except subsections 7.2, 7.3, 7.6, 9.1,
9.2, and 9.4 of TVA specification 5886.

TVA specification SS-E18.12.01.

TVA specification SS-E18.11.02.

125-V cdjuibut-ion-pane-1-0-with-NEM& 1-2

enclosure, complete with mounting hardware for wall
mounting. Each Panel to be supplied shall include
the following:

Manufacturer KEMCO UNIT CONTROL, INC.

Point of Manufacture Maitland, Florida

Molded case circuit breaker, 2-pole, 400-A frame
300-A trip, rated 20,000 AIC at 250-V dc,
Westinghouse type ELB, or equal, complete with
terminals for TVA incoming and outgoing power

cables (one 500 MCM per pole).

Molded case circuit breaker, 2-pole, 800-A
frame, 800-A trip, rated 20,000 AIC at

250-volt dc, I-T-E type KM, or equal,
complete with terminals for TVA incoming and
outgoing power. cables (two-750 Mat per-pole).

Fuse, 400A,.600-volt dc, 200,000 AIC,
Bussmann-type FRS, or equal, complete with

fuseblock and terminals for TVA incoming and

outgoing pover cables (one 500 MCM per pole).

3 only

EL

1

4

1

I

1

-' � -�

-naple nI

Incl. in
Item #4

Ind . in
Item #4

Ind . in
Item #4

014279.01

5gpQ9R . KFMCQ UINT QN TRO!. NC.

)

for

B.508.J

4A

4B

4C

VA 5051 (DP4.2)

IN Lo

- - . , . .. - , . .- . .- e , . if..= .

.

dec/c>/4e 1,/J 7 t4RA1/-EES- ,ns - 7To7- coeS'

.X#Me_10ce e_ . ..

.M~

camp"
nIt prim an

. $7.823.00 .

I
l
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Schedule of Prices
No.

Page No.
8-836724

4

ItEMIA . A
No. I ARTICLE Olt _ VIC _ _V _ DESCRIPTION On C^TII _UNTITY _IUIT PRICE AMOUNT

4D

4E

4F

2Fuse, 10A, 250-volt dc, 10,000 AIC, Bussman type
NON, or equal, complete vith fuseblock.

Shunt, 800A, 100 MV, Westinghouse type SS-851, or
equal, complete vitb terminals for TVA incoming
and outgoing cables (three 400 MCM per pole).

Shunt, 250A, 100 MV, Westinghouse type SS-851, or
equal, complete with terminals for TVA incoming
and outgoing cables (one 500 MCM per pole).

The enclosure shall allow the operation of the
breakers without removing the cover. Space for
top and bottom conduit entry shall be
provided. The enclosure shall be painted
ANSI 61, light gray.

Item 4 listed above must conform to the following TVA
specifications:

All sections except subsections 7.2, 7.3, 7.6, 9.1,
9.2, and 9.4 of TVA Specification 5886.

TVA specification SS-E18.12.0.
TVA specification SS-E18.12.02

Transfer switch, manually operated, three stage, six
contacts, two position, pistol grip, stayput handle.
Switch must conform to and satisfy TVA sketch
JAR113084 (switch development and faceplate
engraving). General Electric type SBM, model 10AA052.
DO NOT SUBSTITUTE.

Point of manufacture Maitland, Florida

Item 5 listed above must conform to the following TVA
specifications:

TVA specification SS-E18.12.01
TVA specification SS-E18.11.02

Special Requirements for Items 1 Through 4 (except
where noted)

1. All equipment furnished shall be designed to
operate continuously over a range of 105-V dc to
140-V dc.

MuotS unit Wa And
Compute Islnlon

Incl. in
Item #4

Ind. in
Item #4

Incl. in
Item #4

$148.001 1.184.00

VA 5051 itDOP-4l

014279.01

SIDOERI KEMCO UNIT CONTROL, INC

EA5

. - - ,TN
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Schedule of Prices
No. 8-836724

Page No. 5

II ARTICLES OR SERVICES (GIVE OeSCRIFTION OR CATALOG aN0 { IUANTITY UNIT UN PRICE AMOUNT

NO. IIn (Qot Unit orke And

2. The Contractor shall submit data in accordance
vith Attachment 2, Contract Document Requirements
List.

3. The number and size of the TVA incoming and
outgoing pover cables are to be three No. 400 MCM
per pole (items 1-3 only).

Testing & Qualification

Total Bid

Lot

c arp111"etension I

$53,277.00O

$128,755.09p

.i
.'

A __________________

014279.01

SIDOER KEMCO UNIT CONThOL INL

6

TVA 5051 (OP69az2

,^

KEMCO UNIT CONTROL- INC.NIDOER.



BlILL/MATER I
I L - -ka-III

jEM _-7'

125 V f ITAL BATTERY BC
CUSTOMER TENlNESSEE VAL

CAT. NO. | MFR. I

eL. 1' &V- -8 - 'S- rZro7- oooS- .
)ARD V qilt . 5q //7,
LEY AUTHORITY JOB NO. [K482N

DESCR IPTI.ON
I II Wa tts Ir NiInr P n E TVIIA P- O ..- N ,..

*-- 1u11 1-~ KeT. NO. tsbKd-836724.I I 19 IrriCj.i --
J e UL tVIal DdLLerv Board V and 125 VDC Distribution

I I I . I
1 1 ISimilar to .E. !Voltmeter, Type DB-40, Scale 0-150V Expanded in the150-103-011PZPZ 1100-150V Range

___ I

2 1 ISimilar to 1iAmmeter. T 9e 1°5. Double Spt Point, lOMV Shunt-ratpd-I 195437GBSN |Scale 400-0-800A

I I

J I G F AmmptPr, 7npP -1°05, Qmhlei .Spt Pnint, 15-0-lE;!A-

I A F z

3A 12 1 . IResistors. 10,000 OHMS, 5 Watts Wire wound. 2% Accurac
| el > t - > z | lwith Thruj Bolt Mounting andMialahrfo30 n
E. 

M i a WqIr o o n

|1 1G - litler- lTndicatino ; Impf AqemhlX C'nrsicti of thp Fnllnwing
< 

a
!- I!< -F H ammer ffor 125 VQC oppra in:

$t i
~~~~I , 1- F-in R!0 Tndiration Ilight []nit1 - E30 KF30 Amber Lens

5 1 utler- Reset Switch Assemblv Consisting of the Followinc:mamer I - 10250T3071 0perator with Black Lever
10250T1 Contact Block

1-- I 250T29 I L plate "RESET"

imilar to . Circuit Briakef. TEbeARR-2D-30, 2 Pole, 800 r Fme
R-2n-10 I Iwith 800A Tri- Tvpe EC.-1. Culre 1A for Long Tfim aICurve 2C for Short Time (4X-10X). Normally Oen Trip-Alarm Contact. Drawout Mounting. Manually Onerated.

A 1 6.E. iSubstructure for Item 6 with Secondary Contact BlockI Ifor Alarm Contact

7 11 Eimilar to 1I.T.E. Circuit Breaker, Type JL , 400 A Frame, 300 A Trip.
i JL2-R300 1 12 Pole, with Lugs TAI-500 and 1 NO. 1 NC Auxiliary-S-Witch

KEMCO Unit Con tro/, Inc. ISSUE DATE____
130 ATLAhMC DR. MArTLAND FL 3D-1 * PHONE 51831-190 PAGE OF W

Drawn By - Approved By S-4Xe

-
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BILL/MATERIAL

6f,92-'6 6olIc & 6-EE-,tS- rro7-o~s

125 VDC VITAL BATTERY BOARD V

CUSTOMER TENNESSEE VALLEY AUTHORITY JOB NO. |K482N j

DESCR IPTION
I WJl1?C 'I Nt.IY- I ,p =- OD1 ,+ TVI IA - 1 OCVO O^C.73A

j-I. 11- 1 I FIlL I Vm . U .
125 VDn Vital Ratterv Board - .iz&;2& DC.Biyibi*n

! §t~ -r C 7nss of deiv I, 0a1l

7A 4 RS-5771 T F IRreaker Stud, 400 AI R -L 17 57751

U I Ult

-i , n I -_ I - . -- - --
/, 'Nimi Iar r. T T- F I I ir lIt I Y' 2rrmL

F

i -a kMF
'"''r ' *,- 1- I-, t uIYUqryu ou9 r% r amt:, INUrIdU1U0 Id LL,_____- __ -__________"___,_______I__ ..- . I .S* 1'I UI . -Ll ~

land Terminal Lugs TA3-K400 Urilled for Item HA

I 8A L 1 1 *MT-5L1O ! T r Walkina Beam Interlock for Item 8 on 9" centers

q .. T _ _ n Prprqakpr ?ti1d, gOo A-

8C |2 i - Cutle& Indicating Lamp Assembly consisting of the following
* Hammeri for 15 VDC Operation: - -

- I I 1 - E30 CM Indicatina Light Unit
______ _ _I I2 - E30KG10,°ed Lenses
I l|F7n22AnCz IAgaqftn Timp-pl ay Relay. 120 VAC. Timing Range 2.5 to 50 Seconds

g4RY1600 I Gould-1iiain Fuse, Tvoe A4BY, 1600 A 250 VDC
IShawmut

FRS400 I Buss IFuse, .TyDe FRS, 400 A, 600 VDC

*n 14. I A-31 ~- rFTTr-_Fbuse holder for 400 A Fuse witn 1/4" thick Blade,
Yi I_ !Front Connected

. _______I I

9E 14 1 KAZ I Buss IActuator Fuse, Type KAZ, 6UU V

1 I

9F 12 1 2837 1 Buss !Fuseblock, Signaling type for KAZ Actuators, 2 Pole

l 1| 5o-140014SNAA I G.E. I Shunt, 800 A, 100 MV, Without Base

I- i

KEMCO Unit Control Inc. ISSUE DATE42/Z5 Z
-130 ATLANTIC DR. - MArTLAND, FL =S7I * PHONE 1305) 83a1-190 PAGE OF

Drawn B Approved By + J: '' fl' // 9.2

CAT. NO. I MFR. I
I I I I. . 1- - - -

7B

I / Vfnip. I NII X. I NI L8,,VI IInv-%/ e-esntmI*5p

Of-In

KM/7- 'iX()(

I I- -

. i ;
, , -1 -w.LL V /I.IL rT 1 MUs. I T

! -. - ..... I ,"
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,ILL/MATERIAL CUSTOMER

6% L wSV/t- E~d - mfs - n7~Z -ooo 5

125 VITAL BATTERY BOARD V
-TENNESSEE VALLEY AUTIORITY

JOBe /N. K48I

JOB No. r42

EM I T GAI. NU. j MrM. ESCIPTIUN IJFU
i _ I Watts Bar Nuclear Plant TVA Ref. No. 85K8-836724 a
I I _I_125 VDC Vital Battery Board V and 125 VDC Distribution !

Panels -

11 1] 7605K12722 G.E. Shunt Leads, 10 Feet Long

.1? fi- h ng-4 Ruhanan Terminal Block, 12 Pole, 30A, 600V with cover

3 2 1201 - Hubbell Toggle Switch, SPST

14 536? Hjbbel l Polarized Receptacle -

______ _ |Fluorescent Lamp Fixture with Guard and 2-20 W Tubes

16 1 ____ _ _Copper Bus Bar 1/4" x 3" Round Edge I

._17 __1_22 Po-wer- -Moulded Bus Insulation 1/4" x 3"1
con

1R 35' 321 Power- Moulded Bus insulation 3/8" x 2"
con

19 35 - Conper Bus Bar 3/8" x 2" Round Edge

____ __________________r_____________________________________I

- A_ T_ _ _ _ 1t _ _ I*e r r _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

-_________
~ KEMCO Unit Control, Inc. ISSUEDATE___

Aft -13:0 ATLATIC DR. * MAITLAND, FL =751 * PHONE C305) S31-1900 PAGE OF

Drawn By >7%'#i,-a-i \•,jn . Approved By {,7

)

1,.. X I If



(gL/c WBAJEE.B-os- Ero7 oeffzlc_+ zi'e, /5o'

BILL/MATERIAL CUSTOMER
125 VDC Vital Battery Board V
TENNESSEE VALLEY AUTHORITY JOB NO. FK4

ITEM CAT. NO. MFR. DESCR IPTION

T_ _ Watts Bar Nurclear Plant TVA Rpf Nn RSKR-gjtR7?4
I 125 VDC Vital Battery Board ' and 125VDC Distribution

Panels

20 2 31011 T & B Cable Connector for #2/0 Cahlp

21 2 4R7S AIBRLT r. 1 lcn Primer

22 2 107A ALBI Gallon Intermediate Coat

23 2-- 144 ALBT Gallon Finish Coat, Semi-Gloss White

24 2 Randolph Gallon Flat, Light Green, Alkyd Enamel per F.S.
- TT-E-508, Color No. 34432 per F.S. 595

25 NON10 Buss Fuse. One Time. 1OA, 250V

26 1--lB0002 Bu-ss- ''Fu'se Block'. 2 Pole, 30A. 250V

-___ _______________ __________________________________________________

-7 
---___ _ _ __ _ _ __ _ _

- =_ _ _ _ _ _ _ _ _ _ _ _

KEMCQ Unit Controh In7c.
130 ATLANTIC DR- . MAITLAND, FL 37S1 * PHONE 1305) 831-1900

Drawn BY' , .X? •L41 -

I
Approved By /L'L ¢-

ISSUE DATE

PAG E 0 F[

x. Y, < 1 1'2'-A -// /

I
IW
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BILMaATEL4
BILL/MATERIALC

- 6-/- 1/c. Ci'A- E-6-- '-5 - 72b-7- o -
125 VDC Distribution Panel A A*a4.,, i7

:USTOMER TENI ESSEE VALLEY AUTHORITY

E CAT. NO. MFR. DESCRIPTION

Watt;- Rar Nitrlpar Plant _ TVA 'Pf Nn -S"R-_R~f724
_ 175 vUr Vital Rattery Rnard V anrd 17 Vnr nitrihiitinn

- Panpl c

101 1 Similar to I.T.E. Circui-t Breaker. Type KM . 800A Frame. Nenatttomat-ic.
-KM2-S-800 2 Pole. 2 NO and 2 NC Auxiliary Contact
I _ _ _and Terminal Iugc TA3-K400

102 2 Similar tn T TF Cirruit BreAker. Type KM - 800 A Frame, Nonaiutnmatir
K112-S800 2 Pole, 1 NO and 1 NC Auxiliary contact

and Terminal Iugg TA3-K400 . drilled for Ttgm 102A

,rv,~ I I t rAt~ ~ - -flUNII ~a"±II~T ULR ~w temiu~ n g Ceter

1 ln2R {lt PS-qfi3 Rreaker Stud. 800A

103 2 1 Cutler lindicating LamD Assembly Consisting of the following
Hammer for 125 VDC Operation:

_ __-_ 1 - E30 BM Indication Light Units
= 1 - E30 KF30 Amber Lens

_n_ 12_ IC __r Rues Bar 3/8"x 2" Round Fdge

: - I16508-4--uhaBlock, 12 Pole, 30A, 600V with cover

t Gallon ANSI 61 Gray Lacquer

_j L
107 121 321j~ow~er.. TMoU~ded bus insulation 38

C>.

_62- =J a

ul V

AKtMUU Unit Control, Inc. ISSUE DATE
- - 10ATLANTiCDR- * MAITLAND, FL3 32751 * PHONE (305) 831-1900 PAGE [ OF

Drawn By Approved By Z-/S ?
A-1

1* 1 , v. .i t, I 1. - 1 'II L !" l11r\n1iilu Deam1 1116CriocK T~r LLeM IU4 nn q"1 CentPrc

I _~'9' /S/. .

JOB No' f ;K8C

, u^ -. w -n nI X I I . -. '- -_ I ---- --- -_ -
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A
DRAWN

/.) LL&m L2R

ILL /MATER IA L

CAT. NO.

APPR'D

II I

MFR.

-1 I HArn IHmr fo r I 2S vnr n;pra t inn -
-- I . 1-L - Fin gM Tndication Licht Llnit

I I 1- FIQ KFi- Amhpr I pne

7203 12' I

I - I I l
- II

Copper Bus Bar 3 / 8"x 2" Round Edge

204 1 616508-4 uchanard Terminal Block. 12 Pole. 30A. 600V with cover

?nE-12;-- | allonn ANS- 61- Grav ILacquler

206 1 P 321 ower- IMouided Bus Insu ation-3/8-7-=
con

|e r h

- 7 i i g ~te ' ag
LJ±Lr.3V... -O1T I-

-. -W H I

DATE d/c -S- EB-inS-7ro7-ooo-,

125-VDC Distribution Panel B
CUSTOMER TENNESSEE VAL EY AUTHORITY JOB NO. ,

)W-EM VT'T

KEMCO Unit Contro= Inc. =SDT_ _
I -30 ATLANCnCDP. MAITLANDF132751 * PHONE (3053 831-1900 PAGE [ OF :

Drawn By/ '- A - Approved By . 2-?'

I I rNNE,--z-. VA' -- 'Y A~UTHONrTYI
F. W. CHANDLERI

=__ Watts Bar Nuclear Plant TVA Ref. No. 85K8-8367p43125 VDC Vital Batterv Board V and 125 VDC Digtribution
_ Panels

201 2 Similar to T-T-F Circuit Breaker. Tvpe KM . 800A Frame. Nonautomatic,
- KM2-RsOOn 2 Pole. 1 NO & 1 NC Auxiliary contact

- - IMIand Terminal Iugs TAg-K400-, nrillpd fnr TtPm 201A

1 I T Walkinq Beam Interlock for Item 201 on 9" Centers

20 8 TT.F. Breaker Stud. 800A

-202 12 1 Cutler ~I tInd L amD APmiv C.no I;4n .^S+A ccll ...........m...............j . . . . . .... L.... --

. -
DESCRIPTION

- . I

I

3 -.. - - -1

iI
LI

'K482N

dmlb� -

1

��---4



rENNESSViE VALLEY AUThORITY
IoviSION OF PURCHASING'

I Chattanooga. Tennessee 37401

T1lephoes-1S 756 3011
Tlscopwts-6S15 755 3214

I

Talbx 1144
ANSWERBACK-TVAPIRTRFCTA

INVITATION, BID, AND ACCEPTANCE T).toject s IMU;e PA 2548 AND WATTS BAR - PA 2781

INVITATION

TITLE

October 4, 1983

125-V STATION BATTERIES - CLASS 1E

,I
A b= i d u 1ir'T s foqueosedsbe tids Iubject to ioo tuin Bids

nd mditsc tionstobidswillbereceibvedat isoeicoalnt:i 10a.m. October 20.
983. local time Chatutanooa. Tetnnu. and will b. opaed n d read sin public.

Bids end modifications to bids. not physriclly nceivd by Bid Clerk. Ommajori of Purcthiig. by She tim, stened

will ba returned unopened to ts. bidder.

NOTICE TO 1IDDER

USE ATTACHED ADDRESS LABEL FOR RETURNING B10.

TENNESSEE VALLEY AUTHORITY, by David L. Longmire
S / Psilncia.l Astn __.1

ARTICLES OR SERVICES AND ATTACHMENTS
mh SHOWN ON BACK OF FORM WHICH. IN ADDITION

-TO THIS FORM Bos0. CONSTITUTE THE CONTRACT

ACCEPTANCE-Acceptadonlyasto: Schedule I (Item 1) and
Schedule II (Item 2)

S endum I, your letters dated October 19,
-.. cember 19, and December 21, 1983, are made a
part of this contract.

Confirming award to Mr. C. E. Wood on December 21,
1983. DO NOT DUPLICATE

Award contingent upon TVA approval of Quality
Assurance Program at Ft. Smith, Arkansas.

Ncperformance Date: Sch I - Battery Racks - 2/1/84

Battery - 3/1/84

EN DES 22 Sch II - Battery Racks - 7/1/84

PAB PAB (Plant) Battery - 3/1/85
'AB McWherter QA (1)

Expediting
.O.B.: Destination
HIP BY: Prepaid motor freight

SENNESSEE VALLEY AUTHORITY, By 4j... " .Y. .

Diu
October 19, 1983

Bidder's Reference Numbei 5211-08750
In compliance with tbe ierl folfol bids, and subect to .1 lthe Condilions thertol. Its
und rWxad Oftfisg d a"geeg.n .Iiths bid is accepted within - _ - days
I J ------ days und s othsewiu statedl fom tsh doel of th openino.
to luanith the aervicer and/or wit and deliver tls articleg listed in any or all oithb ilms

as thl price quoted opposite eacU t Bids may not be withdrawn after bid opening with-
out Iba consent of the Contiacling Olitter

EXPIRATION:

Bids wilt opire at the clot ol TVA's workday on the bid axpiration doat a determined

from the number of days quotad by the biddtr or thl numbtr ot days ntipulated by TVA

in thl b10 I ction o loerm TVA SONO. INVITATION, 810B AND ACCEPTANCE. or as
axtended by thl biddes. Bids which would othierwis expirn on a Saturday. Sunday. or

TVA holiday shall axpire at ths close of TVA's ast regular workday prior to such data.

DISCOUNTS:
Unions othxbwils qualified by the bidder on this lorm (1) discounlv will ba deducted

from the Iroan contract price, and I2) tima in connection with discounts offered will ba

computed from date of delrvnry of tha supplies at deotinetion or from doae ol receipt of

correct invoice, whicheverr date is latr.

DISCOUNT TERMS

- % - Days

Bids not olfering discount ltrms will be considered to require net payment in 30 days.

Bidders oftering not payment iIn tal shun 30 days will be nonresponsina end will not be

considered. Early payment dasmounts will not be used in evnluating bids which require

p"ymanl t WPonailpst1 t to:Nn the discounts.

Bidder brown Boveri Electric, Inc. Agent

PSOt 90BOX1u 90327 EpeDc 37990
Strnt9041 Execuive Park Drive

'r-- THIS BLOCK IS'AOOLICABLE ONLY AFTER CONTRACT AWAOl ..-
CONSIGN TO - TENNESSEE VALLEY AUTHORITY 7. I'^ i - C |

See Schedule of Prices page

MARK: Contract 84X8-832101 v ,

for: See Schedule of Pri-ces -fa-ge ,

AIMI
Attn,; i =

MAIL INVOICE In TRIPLICATE
TENNESSEE VALLEY AUTHORITY ,) '.

See Page 1A 1 1T .QO

Invoices must show contlract number, discount or terms ol peymTa aplicable item
number. deicription of ortile or servics, qualily, unit price; a1 ntst amounri--

4

leUSE UtLt a Material Itecived G.k. C CarIers Chart es, Paid S Collect 5 Pena" receivtni Msrfl,-

rtilfy that the articles or No. Purchase Cost i I - ! 1

..es lisled above have beent Trun Comron Catrler Cash Dlscount cr - Aoroned aS Jaofredobo

'JAN Approved as ,I}re n.y z -J-a eouto v b tvtt oszeg - - -----

nc In quantity and Quality V 4enor TWA I lEss. freight Par. arrit s Cf h ar

5 ~ ~~~~ ~ ~ ~ .G ., ~ i'' i P i r i Pl
Fj~ r ite - cC.. ng 'fic .y * onsilnsa ~

' 1inJtAN c 2 'c~~ Pbn lok94 No PV w t.v

-a ill� "IT I � 'VIZ sul�3 j*

TVA Reterdn-e 84X 8-832101
Stake orCountry Code nc Demr2118

Vuendo Code Amount S ________ ,
Commbodt Code 1 0 ota SeeBe **6140' ~~Performance Dal* ee o*

FsnTrtt_ t Requssiloner Ret. No. - 78
Aount Numbr I SeeIrexierse* I-

I I I--- ��

I I

AM, /47*-n 84'V E E C - ms 7Zb - OOC. w
PaLe /53 MED '81.k.o2C5O.letedb5T04 RI p !1°.0

w.. I

-linvld L. L n-~ P-Q- ^-Ie

--- 1 -



- CcdG Cw/-5EB- s-7(c7-0005
.1 co 5 No. 8-832101

*t 'IS4/A 4

TENNESSEE VALLEY AUTHORITY

IBATTERY GUARANTEED DATA AND PFORMANCE CHARACTERISTICS

The bidder hereby guarantces that the performiane( tind characlterlistic3 of
the equipwcnt bid upon will be as stated below. In the case of conflict
between data furnished below arid any other data furnis)hed with the bid,
that furnished below shall govern.

TVA considers part 1 of this information so mnat-ritL to its decision on
whether or not a bid meets the. specifications that thle omission of part I
could rmkc imposzible' such decision and cause the bid to hc
If the onission of' information renders a bid nonuespponsive,
be rejected.

The follcswng data shall be submitted with each copy of the
battery listed ur:dc. the schedule of prices:

1. Rating based on referenced
load cycle dIagrarx duration
at sp-cified tenpcrature and
mirlrplun voltage requirements:

a. GuarantLc-d dischargc,
amperest

b. Duration, hours

c. Minimum battery voltage

d. Minimeum volts per cell

nonlresponlsive.
such bid will

bid for each

1 - _2 -2

736 782

2 _ 2

1 _ 8 _ _ _ 1.81 *

*Average Value

*Discharge rates shall include intercell and interstep connectors that
will be supplied with the batteries. Bidder shall provide detailed
justification if guaranteed rating deviates frorn published data.

2. Short: circuit capacity at
terminals of coripletely
connected battery at 77°F
arnperes:

Item(CJ

19,584 20,808

Certified shert circuit test results and calculations shall be
submnittcd fIr each itcrn.

.)

i.
B21 292. 10

. .: ,.

-,



BT e /5G
BATR G-A!ITF:ED DATAt AND PERFO~u1MANIC, C11APAtC'rEJLITI.C (Continuedi)

3. Calculated "zero resistance"
short circuit capacity,
amperes:

4. Type and amount of material
for:

Battery case (each)

Battery cover (each)
three

Rack insulation (ona racks)

5. Combustibilityv:

Potential Btu release of
material listed in item 4

Battery cz.e (each)

Bat.tery cover (each)

Three
Rack insulati.cu Uc= rack:)

fTest method used for deter-
nination of potential Btu
release

Battery case

Battery cover

Back ir.sulaticn

Ite e s)

1 2 --

STYRENE ACRYLONITRTTR- 195

BUTADIENE STYRENF 1 .,#

POTYVINYT rHT-nRT lw Z fla# (3 B CKS)

270,000 BTU- 7 7n0nnn RTTT

550,000 BTU- 550.000 -BTU

ASTM D-703 ASTIM--703

.. ..

.. it

GNB BATTERIES INC. (COULD)
Bidder)

I.

B?1292.10



aJ8ilAo H- FE8 - A~- r~o7-e'ce S'
-'9#ACe' P7 C ' VA*

-TEN-NESSEE VALL1rY AUTHIORITY

Rio. 8-832101

B3ATTERY DESIGN DATA

The following design datashall be submitted with each copy of the bid
for each battery listed under the schedule of prices:

Item

1. Details and dimensions

a. Specific gravity
fully c:iarged

b. Weight of electrolyte
per cell, pounds

c. Weight of cell with
electrolyte, pounds

d. Cell length, inches

e. Cell width, inches

f. Cell height, inches

g. Depth of scdimuent
space, inches

1 2

1 2 __t - 2_ 9 _ _ 2 _ __o1 2.

l..205JQ3-1-25~ 1.205 to 1.225

103 997

479 - 496

14-9/16 14-9/16

14-1/2 14-1/2

22-1/2 22-1/2

1-1/16 1-1/16

2. Bidder shall provide data showing the percent
rating for each year of its guaranteed life.

of the battery catalog
A graph is acceptable.

GNB BATTERIES INC. (GOULD)
Bidder

,)

B21292.10 lo

)

(1



/57 TEINNESSEE VALLEY AUTHORITY

CLASS 1E BATTERY AND RACK

GUARANTEED PERFORMiANCE AND CELJL CHARACTERISTTCS DATA

The bidder hereby guarantees that the performance and characteristics of
the equipment bid upon will be as stated below. Ir. the case of conflict
between data furnished below end any other data furnished with the bid,
that furnished below shall govern.

Guaranteed Performrance

TVA considers thisi information so material to its dacision on whether or
not a bid meets the specifications that tc omission cf any one or more of
them could imake imrpossible such decision and causa the bid to be
nonrespoaricve. If the omisnion of items of information renders a bid
nonrczponsive, such bid will be rejected.

The bidder shall provide the followirig data for a cell with the same number
of platen and jar size as those quoted under the schedule of prices.

TABLE 1

Average Initial
Cell Tenoeraturc, OF

60
65
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
90
95

100
105
110

Ampercs (Based on Starndard
Catalog Rating) at 2 Hours

- to 1.3I V Per Celi

712
731
752
7 56
760-
764
769
773-

-778

782-
787
792
79 -

800
803
807
810
813
828
844
860
869
878

( 687 min)

liol2: ( ) denotes TVA-supplied InforLmatior.
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GUAPA1dTEED PFRFORM4ANCE AND CELL CHATACTERISTICS DALT (Continued)

Cell Characteristics

The bidder shall provide the following data for a cell with the same n.umber
of plates and Jar size as those quoted under the schedule of price3.

1. Volts per cell versus cell capacity when discharging at standard( 2-hour
discharge rate to 1.75 V per cell and 770 F initial electrolyte
temperature.

TABLE 2

Volts Capaeity,
Per Cell AmtDer'-P!ou-rs

1.0
1.1 -__ __ _

1.2
1.3 ---
1.4 -
1.5 --
1.6
1.7
1.75 1734
1.8 15 8 --
1.85 1410
1.9 1140

*Bidder shall provide the final volts per cell and the ampere-hour
capacity where the cell polarity rev^rses.

2. For fully charged battery at cqualizing voltage of 2.33 V por cell,
manufacturer shall furnish:

a. Amount of 1ydrogen generated per chiorging ampere per bat.tery
0.0147 cfn.

b. Chnrging currei-t per battery 0.69 A.

c. Percent of charging current producing hydrogen A6 %.

3. Time to recharge battery, with initial electrolyte temperature of
770F, after:

a. 30-Mlinute dischlarge at ( NA )A - minutes.

b. 2-Hour discharge at (762 ) A qhn minuten.

)
-2- 131292.1
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A
GNB BATTERIES INC. (GOULD)

Bidder

-5# ~ ~ ~ 6'F8 #afv/lSo b~/zNd - 7S o7-Ooa•sS -

CUARANTEED PERFORMANCE AND CELL CHARACTERISTICS DATA (Continued)

Battery manufacturer may assume that the battery charger has a capacity

equal to the amntre-hours removed, as listed in part 3.b above, divided

by 9. Manufacturer shall define the conditions at which time the

battery is nominally fully recharged, i.e. , rate of decay of current,

stabilized current at a npecific value, cr percent of ampere-hours

returned. The time to the nominally fully charged state should not

include the time required to equalize cells.

4, Manufacturer's recommonded percent deviation of indivieual cell

capacity, based on the above data, that can be used as replacement

criteria for test performed in accordance with IEEE 450-1975 -. O-

percent of individual cell ampere-hour capacity.

If exact data requested for above items is not available at lime of bid,

bidder shall provide best data available and shall state that the figures

are approximate. The Contractor shall then furnish exact data prior to the

first shipm!eat of batteries.

-3 -



TENNESSEE VALLEY AUTHORITY: This block to be ci

DIVISION OF PURCHASING F /

Chattanooga, Tennessee 37401

Telephone (615) 755-3011

TELEX 55.8417

INVITATION, BID, AND ACCEPTANCE

INVITATION Date May 1. 1975
A quotation IN DUPLICATE is requested on the items listed.
subject to the conditions herein. Quotations WiLl k-Dceied at
thisoffice until 10 a.m.. MaY 22, 1y{)
local time Chattanooga, Tennessee. and will be opened and read
in public. Bids not physically received by the time stated will be
returned unopened to the bidder.

TENNESSEE VALLEY AUTHORITY, By Sam C. Wyatt
Purchasing Agent

ARTICLES OR SERVICES AND
ac ATTACHMENTS WHICH FORM PART OF CONTRACT

Electrical Control Equipment

Schedule of Prices (including
Special Requirements for Schedules

I and II and Shipping Data)
Additional Special Requirements
General Requirements
Quality Assurance Program of

Manufacturers and Suppliers of
Class I Materials and Equipment
(Appendix A)

Special Conditions
General Conditions (form 5052)

tv-&-k- T _ _ _ -_- -naai.svnt q
%AiwL" C)

AWARD WILL BE MADE BY SCHEDULES ONLY

* Killian 4
APS
TB
PAB
Sherrod

Specs. 8
Knight

tted by TVAII

Requisitioner Noclea P t
Ret. No. N3E-162 Project Watts Bar.Ncer ln

II -.

11 I- -- - -

ACCEPTANCE - Accepted only as to: Item 1 only, Scheduie

Addendum No. I is hereby made a part of this
award. Confirming telephone award to Mr. Joe
Mauriello, June 20, 1975. DO NOT DUPLICATE.

Drawings shall be submitted by July 14, 1975.

TENNESSEE VALLEY AUTHORITY, BY--e.

Date - / Bidder's Reference Number

Aliance with the invtio for bids and subject to all the conditions thereof, the undersigned
and agrees if this bid be accepted within - 30 days (30 days unless otherwise stated)
le date of the opening, to furnish the services and/or sell and deliver the articles listed in
all of the items at the price quoted opposite each. Bids may not be withdrawn after bid
without the consent of the Contracting Officer.

its will be allowed for payments as follows: ,er:1 3 )
otherwise qualified by the bidder on this form: (1) discounts will be deducted from the gross
I price; and 12) time in connection with discounts offered will be computed from date of
F of the supplies at destination, or from date of receipt of correct bill, whichever date is

Ider represents:
he is 1/ is not a small business concern as defined in Code of Federal Regulations,
13, Chapter I, Part 121, Section 121.3-8. In connection with supply contracts, if bidder

nonmanutacturer, he also represents that the products to be furnished hereunder will.,
not -, be produced by a small business concern. In construction and construction-related
ersonal service contacts, the preceding sentence is not applicable.

plete only when the aggregate amount of bid is $10,000 or more;)
he is-a manufacturer of the articles, equipment material or supplies quoted upon herein.
he isk/ a regular dealer in, and maintains a stock for sale to the general public of articles,

pment, materials, or supplies of the general character of that or those upon which he bids
in.
iplete only when (a) the aggregate amount of bid in response to advertising is $25,000 or
', or lb) the aggregate 2 punt of bid on a negotiated purchase is more than $1,000:)
(a) he has-, has not 7employed or retained any company or person [other than bona fide

loyees or bona tide established commercial or selling agencies maintained by the bidder (or
ractor) )or purposes of securing business] to solicit or secure this contract; and (b) he has_,
not 1&, paid or agreed to pay any company or person [other than bona fide employees or
it ide established commercial or selling agencies maintained by the bidder (or contractor) for
loses of securing business) any fee, commission, percentage, or brokerage tee, contingent upon
esulting from the award of this contract, and agrees to furnish information relating thereto as
uested by the Contracting Officer.

Bider ~ 4 )IV.

Y//- 4'. R2 ?ZCAJ&F-v) 1/56 ~ e
Street

-:1 G Di, V

p v Do
P. 0. B-ox

iNumber IZip Code

I - -~r ty > s * ,'$ r.c..+
City, State, and %ip Code No1 ,/0111t

id Afe ?/a7 I1/f'f ,f/0A 5
Person authorized to sign bid - Wme and to(e (prnt signature-

rintor g )7

IA CONSIGN TO - TENNESSEE VALLEY OTHORITY
Watts Bar Nuclear Plant, near Spring City,
TN (accessible from U.S. Hwy. 27)
MARK: Contract 75K5-87048-1

For: Watts Bar Nuclea P-larint36 -:1..1,

Attn: Chief StorekeeDeF
MAIL INVOICE in DUPLICATE to - JU L X , j)-
TENNESSEE VALLEY AUTHORITY

Accounts Payable Section I o j

305 Miller's Bldg., Gay St
Knoxville, TN 37902 l -.

Invoices must show contract number, discount or terms of.payrenXpplicable, item
niimhpr decrrinption nf article or service. quantity. jmitoprice, a'total amount.

TVA USE ONLY Person receiving material Date Material Received CLI. [Carrier's Charges: Paid S Collect S

I certify that the articles or Purchaslecosp

services listed above have been Approved as above common Cash D i unt-er
Vendlorl TVA Express Frigt Pa. Carrier6s-~ihargreceived in quantity and quality F drV xresright ParCosi-h

specilied except as noted. REAI Ai Rs UPS I rir | O6. IP. Post

1 f s mo (DP-5 74) | L- Total Cost,-- .
Consinee

Contract File - Purchasing A File - Accounting Office -
I - iK6

C vJ[ T2 T",77R FILE

Li

l-
z

0

La

U)

Telephone No.

r-a - .- I I .. . uahgn g...

Consignee -

-

11 Lil

11 Willi 06

, i, 
,- -- -- - -
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Schedule of Prices

ARTICLES OR SERVICES lC'Vr DESCRIPTION ORt CATALOG NO. )

F.O.B. Watts Bar Nuclear Plant near Spring City, Tenne
Highway 27) by motor freight.

BIDS STATING "PRICE IN EFFECT AT TIME OF SHIPMENT" OR C
PRICE ADJUSTMENT CLAUSE CONTAINED IN THIS INVITATION, C
SALE" WILL BE NONRESPONSIVE, AND WILL NOT BE CONSIDEEI

SCHEDULE I - Class lE Equipment.

Magnetic contactor (relay), 2PST, 120-volt AC form-2-
operating coil, with normally closed, 125-volt DC

contacts rated at 100 amperes and 150 amperes:
interrupting. The contactor shall be furnished'
complete with surface-mounted NEMA I enclosure with
space for three 1-1/2-inch conduits in both top
and bottom. The contactor shall have provision for
accepting input, output, and control cables from
either top or bottom of the enclosure and shall have
input/output terminations sized for No. 2L0 2AWG cable,
Automatic Switch Company catalog No. , or
equal. Mark MVP, Class I q 7/-..6 - C

Brand Name & Cat. No. 45 h-,ROVE

Point of Manufacture A s f 4/ T.

Lt % eem o -{L ots co 5 -a

Seismic tests for item 1. Only one contactor for
item 1 requires testing and where identical components
appear in an item, only one such component requires
monitoring. One each of the above items shall be
tested in accordance with composite Response
Acceleration Spectrum for Electrical Control Equipment
located in Class I Structures at Watts Bar Nuclear
Plant.

Total Schedule I

SPECIAL RRQUIhRE1EIlS FOR SCHEDULE I

The Contractor shall furnish one reproducible and

four prints of complete assembly drawings, outline,
and wiring drawings for TVA approval in accordance
with section A, items 1 through 11, of the
Additional Requirements section.

No. 5-87048q \
Page No. 2

l I I I
QUANTITY I UNIT I UNIT PRICE I AMOUNT

No. i i l foucte unit tBrice and

comput ;i6ttntlon) -

ssee (AcdessibJe from U.| S.

rHERWISE
R STATING

FOR AWAF

4.
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each
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S fI euile /of Pc
Scledule--of Prices:

Pagi
No. 5- 87048 - A'

e No. 4
ARTICLES OR SERVICES G..V DESCRIPTION OP C.TALOG NO.;

l4

N

Brand Name & Cat. No.

Point of Manufacture

B-K Electrical Products Div.

Parsippany, New Jersey

OUANTITY UNIT

4 .1 -4

5 each

I I I i

B-K Electrical Products Div.
BIDDER

ITT.
No.

Circuit breaker assembly (transfer switch), complete
with enclosure, consisting of two 3-pole, nonautomatic
molded-case circuit breakers mechanically interlocked
such that contacts are break-before-make and such that
when one breaker is closed, a plunger extends into the
opposite breaker to prevent it from closing. The
interlock shall not prevent both breakers from being
in the open position at the same time. Circuit

eakers shallbe rated at 600 volts AC, 3 phase,
60 Hz, with -ampere frames and at 480 volts AC
have a withstand current rating of 10,000 amperes
symmetrical for a duration time of 3 cycles at a
0.50 power factor and 8000 amperes symmetrical for a
duration time of 3 cycles at a power factor of 0.20
and still be operational. Each breaker shall be
equipped with two type A auxiliary contacts rated at
0.5 ampere, 120 volts DC. In addition to the above
each breaker shall have an indicating light mounted
on the front of the enclosure, wired to the breaker
input poles, and complete with the following
Cutler-Hammer type T components, or equal:

480-Volt indicating light - 1025CT184
Red lens - 10250TC1

The assembly shall include lugs sized for No. 2/0 AW.
cable on the input of each breaker and shall have
corresponding poles on the output side of both
breakers connected by insulated bus bars with four
lugs sized for No. 6 through No. 4/0 AWG cables per
bar. The enclosure shall be NEMA I, surface mounted
with metal barriers, 1 gauge heavier than the
enclosure, to isolate each breaker and its associated
wiring from the other breaker and to isolate both
breakers from the common bus. The enclosure shall
allow operation of the breakers without removing the
cover, provide for both top and bottom conduit entry,
and shall include a safety wire seal to lock assembly
in normal position. Mark MWA-l, Class I

UNIT PRICE I AMOUNT

(Quote unilt price Snd

$1 ,13d .Ingion7k o.

TVA 5051 (DP-9-73)

l
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Constructig

MENESSEE VALLEY A1.1TH~~FOR LIGHTING AND MIXED LOADS T0VLT

�fl
As seen from the illustrations, these

switches ccrnsist of a powerful electro-
magnet in which the moving armature is
assenibled to a rigid rocker-tv pe struc-
ture. The armature utilizes a self-align-
ing mounting ;arrangement. The rocker-
type structure is pivoted at its center.
Normally closed contacts are mounted
on the rocker arm.

The normally closed contacts open
when the electromagnet is energized.
When the electromagnet is Lie-energized.
the normally closed contacts Close Linder
the action of gravity Lising a stainless
steel extension spring, to accelerate the
motion and to nmaintain contact pressure.

Insulation is bakelite. and panels are
ebony asbestos. All parts are attractively
finished and protected.

All main contacts for direct current
are equipped with current coil-typ mg
metic blowouts.-pea-

Ratings
TheC listed ratings are the full ratings

for continuous duty, open or enclos,,,dStypes. No de-ratine is nece',;arv for the
applications listed. Liberal and delibera!te
designing for continuous duty and hich
current making ability insuires'dependab-le
control with ASCO 1044 Contactors.

Bulletin 1044 Contactors are listed as
standard with Form 2 Control only (refer
to Page 80). Since separate control is
provided on all contactors. the main line
connections can be made to the top or
bottom terminals. When the line con-
nections are made to the top terminals,
the poles will be dead when the control
circuit is de-encrgizcd.

Operating Currents

The opening current is the current in-rush when the control circuit is enervizied.
This is the current which the contrc-,iling
device must adeqtuately control. Theholding current is the co'ntinufouS current
demandl when the conlactor is opcn. Innormal operation. the controlling device
must interrupt this current.

Bulletin 1044 Contactor Coils will op-
erate the contacts at 85% of normu.lvoltage or less and will withstand 10%7'
overvoltage without damraging the coil

OPERATING -CURRENTS AT 115 VOLTS
Currents at Other Volfages are Approximately Propor~iona I7

CURN AUSFRCLOSING CUREN HOLDING CL13RENT
CUREN VLUS OR 115-60 Cys. 115 D-C 1115-60 CY. 1 15 D-C

1-2.3 Pole, 30 Amperes 1.55 0.50 0.50 f 0.20
1 Pole, 60 & 1 00 Amperes 4.31 1.82 0.78 0.37

2-3 Pole, 60 & 1 00 Amperes 8.90 j 1.70 . 0.36

NOTE. The holding watts loss values are as follows:1-2-3 pole. 30 amperes.................................. 17 watts A-C - 23 watts D-CI pole, 60 and 100 amperes ............................ 4.jwyMtt'-,x -2 watts D-C2-3 pole, 60 and 100. amperes--------------............. . 42 watts D-C

DIMENSIONS AND WEIGHTS
A-C CONTROL FORM 2 D.C CONTROL FORM 2

Asprs A.C Contacts D.C Contacts A-C Contacts 0-C Contacts

3 0 2 O p e n 6 9 4 18 7 '/s la y 2  4 2 0 6 9 4 1 9 7 ! 2 1 0 ½, I2 0Enclosed 9 1 2 5 30 10'/, 13½ 53; 9 1 2 511 0½ 3 52Ecod 1021 ½I5 3 12 3½ 5 33 10½30 13½' 31 Open 6 13 97424 
67112 7 25

Enclosed 9 1 17 8242 1 0' 19 B 53 4 10 _1 17 8 3 1 10~' 19~- 58 4560 Open 8 I A3 29 2 8 7132 9 2 0 9 151 7 235Enclosed 12 317 8 50 1 19 8l 563912~ 17 I1 5 5!2 112Open 6 1 3 7 39 6 1 5 7 25 I 6 13 7 i40 10 1 5 71 E ncto s ed I12 1 7 8 60 140 19 B 70 I1 1 7 8 436 140 19 8 760 6pn 1 3 7 29 6 15 7 7 8 1 3 7766 1 25En 12o19d I 8246 12 219 8 6 12 19 8 7 12 219 8 56130 Open 18a 113 39 1 5 7 6;I8 3 7 0 10 15 7 IEnclosed I A12I17 601 14 23 8 64 112 217 8 61 14 1 239 8 641 B 0 15 7 48 6 8 3 7 23 102

Enloed 14 21 8 66 16 23 8 8 14r21 8 67 1 6 23 8 84Mounting Holes: 310 anlrcre--4 liues lcated I fruis each etige. '4- diameter. All weights, a re approitsim:ite shsillppisg weiglIs~,60 and IOU anipcre-. 4holesN, lucated -Ii" from each edge, -'Iu diameter, and are in pounds. All dinicissious are usn issches.

kI.'

0 O

C,

Page 102 - ---- -- -- ---- A Ayulauaitc Switldi Co. FLORHAM PARK, NEW JERSEY ~~; ,~ ' ntod in U.S.A.
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LIGHTING AND MIXED LOADS TO 600 VOL

ELECTRICAL SPECIFICATIONS
* AVAILALLE FOR ALL CLASSES OF LOAD TO 750 VOLTS.
* INTERRUPTING CAPACITY 1 50OD OF RATING.
* SUITABLE FOR TUNGSTEN LAMP LOAD, FLUORESCENT

AND ALL OTHER TYPES OF LIGHTING LOADS TO FULL
LISTED CAPACITY, OPEN OR ENCLOSED.

* NO DERATING WHEN USED ON HIGH INRUSH LOADS
SUCH AS COLD TUNGSTEN LAMPS.

* RATED IN AMPERES FOR NONINDUCTIVE LOADS.
* STANDARC LISTINGS 30 TO 100 AMPERES TO 600 VOLTSA-C AND 25G D.C. 1. 2. AND 3 POLE. -K

Application
Bulletin 1044 Contactors are suitable

for all Iypes of noninductive loads in-
cludinn heater. tungsten lamp, fluorescent
and other lighting loads. Like all ASCO
noninductivejy rated contactors they can
be used for inductive loads when their
rating is evaluated as discussed on P. 80.

Normallv' closed contactors are fre-
quently used to electrically interlock cir-
cuits of ditferent voltaces so that when
the contro! circuit is de-energized. the
contacts close th^ load circuits to an

S: A-C,: 250-*0kTP5S-;D.Cis
T 4.:SSEg r~.1Y AI.JORITY

L-1 V

independent service. A common applica-
tion of normally closed contactors is in
street lit^htine. tHulletin 1038 Street Light-
inL Relavs listed on Pages 93 and 94 are
one pole normallh closed relays used for
this purpose. \\When used for emergencv
lighting. Bulletin 1044 Contactors will
close the normally off emergency light-
ing circuits to an independent service

�ectuon a�

-� - ,- V �1* � -

�

-� .,L.?1�. � .Fi�& .t�j..

/4L[

Figuro 36.
3 Pole, 60 Ampere,
' A-C Service,

A-C Control.
Catalog No. 4411.

Figoro 37.
2 Pole. 30 Ampere,

D.C Service,
A-C Control.

Catalog No. 4423.

upon loss of coil voltate Thus they are
fail-safe in operation: any interruption in
current in the coil operasing circuit will
effect closing of the contacts. Bulletin
10(44 Contactors are available equipped
with one or more phase relays to effect
operation upon loss of voltage on any
phase. Refer to Section 1. Page 18, for
a discussion of such relays.

LIST PRICES AND, AMPERE RATINGS, OPEN OR ENCLOSED - FOR 600 VOLTS A-C*, 250 VOLTS D-CControl Circuits Furnished as Separate Control
A-C CONTROL FORM 2 'D-C CONTROL FORM 2 1Amperes Poles Type i A-C Contacts j D-C Coniocts A-C Contacts

i, Catalog No. List Prce | Catalog No. List Price Catalog No. List Price Catalog No. i List Price
Open 4401 S 73.00 1 4421 | S 90.00 : 4441 , 105.00 4461 5131.00Ernclosed I 4402C 96.00 i 4422C I 113.00 , 442C 128.00 4462C 154.002 Open 4403 78.00 4423 116.00 4443 1 131.00 4463 167.00Enclosed I 4404C 102.00 4424C 139.00 4444C 154.00 446C 190.00., 190.00Open 89.00 4425 114.00 4445 158.00 4465 i 192.00Enclosed 11 4406C 13 2.00 i 426C 170.00 , 4446C 181.00 j 4454C 218.00Open 4407 93.00 4427 100.00 4447C 118.00 4467 142.00Enclosed 1! 4408C 121.00 4428C 129.00 1444C 5.00 446 4171.00

6 i 2 Open i 1 09 131.00 A3 254.0 4449 1 223.00 A 4469 192.00
Enclosed i 4,410C 160.00 j 4430C 184.00 4450C ! 200.00 i 4470C i 222.00

147.00 4431 1 20.00 447 1 252.00- _| EnCosed 442C 1700 4432C 218.00 4452C 232.00 4472C 2834.00
n ppen to 4413 2 102.00 l o433 110.00 i; 4453 p 129.00 1 4473 - 7ri.Enc sd li 4414IC ! 132.00 1 4434C 1,44.00 ', 4454C ! 160.00 i 4474- 189.00

1 0 pen j; 4415 140 435170.00 ,; 4455 1 187.00 447- j 210.00i0 - Enclosed iE 44 16C 178.00 A-3(44 t3 6 207.00 !1 4456C 222.00 ! 4476c. 248.003A ~e 417 161.00 A 437 j 205.00 jj A457 , 22i3C00 4477 277.00j Enclosed 4A1aC 196.00 A 438C I 254,00 i 458C 258,00 I 4E j 360
4> One pole limited to 'i0 volts on contact.,. U:>e 2 polec ontalctors wvith polcs conn Wted in series for *6(!( volt-i A-C .scrvice.

STANDARD DATA
Statnd:mzd Control Voltages: 110 to 120,

21W to 24(0, 441) or 01). 25. 50 or 6(il
cvcles; 115 or '30 volts D-C.

Standard Panels: Ehonv ashestos, front
connected. hlush dead hack consiruction.

Sui ndard Cabinels: Nl .\IA 1, surface
Moainting.

Form 2 ' Sparate Control Standard.
Solicrless l Lugs furnished :is standard.
I n.Rio-cd ratings are continuous and the

sanie ;a open tvpe.L .v!utaiion of Inductive l.oad Ratinr.
- Pzge NG.

ADDITIONAL FEATURES
Special Control Voltages: To 600 volts

A-C. 251 volts D-C-
30 ampere size ................ Add S7.00 List
60 and 100 ampere size ................

Add S1 3.0(0 List
Rack Connected Panels ............ A(ld 10%
Special pole combinations availalhe.
Control St:ations: St andard dittv with

steel box for sttrt:ec mountin' -
Ty;pe C for Form ' ....... 11.. .I1 I list
Type [) for Form 3 .......... 00 SIL.U0list

Special Cahinets: Available to meet
specifications.

Prnled In U.S.A
---------

I ,s5t
Reissued 1162

Auxiiiarv Contacts: NMaximum of two
added to F.-rm 2 Con:sctors . . .

Add S9.00 List Each
(Prices on request for nmore than two).

Form 3 Control ......... -- Add S9.00 List

~1
0b

I,

WHEN ORDERIN,: .

Spccefv catalotg number, voltage and
frequency of litle atIJ control cir-
cuits. a'td Ivpc oif cabincz if other
than NEMIA 1.

V5 -87 C) 48
NEW JERSEY -- - - --- Poge 101

! ' \ ' XR r r"4 '|- #

r.1
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°^ Ca.~ABSE/-AS-T=7-ooS LOW VOLTAGE POWER CIRCUIT BREAKERS
^ w4 A nclse et, 5

70400pAemperes Type AKR Breakers
600 Volts Ac, 50/60 Hertz.

40-6000 Amperes
250 Volts Dc

DESCRIPTION
Type AKR low voltage power circuit breakers are intended

for use in commercial, industrial and utility applications. Built
to withstand intense service conditions, these power breakers
may be used as feeders, mains, for capacitor switching, in motor
circuits, for resistance welding machines and others.

FEATURES
* Five Frame Sizes: AKR-30,-50, AKRT-50, AKR-75,-100
* Solid State Trip Devices for Ac Ratings: Types ECS

and SST
* Electromechanical Trip Devices for Dc Ratings: Types EC-I,

EC-IB, EC-2A
* Overcurrent Trip Indication Targets with ECS and SST
* Easy Access to Major Components
* Multi-Contact Design
* Stored Energy Closing - Manual and Electrical
* Complete Line of Accessories
* Short-Circuit Ratings Through 200,000 Amperes
* Metal Frame Constuction Provides Rigidity and Endurance

DESCRIPTIVE MATERIAL
Order from General Electric Company, Distribution Unit, Ho-

erle Bldg., Plainville, CT. 06062

Bulletins
Breaker Selection and Application .. .............. GEA-8733
Installation and Operation Instructions:

AK-25, 50, AKT-50, AK-75, 100 .............. GEK-7302
AKR-30, 50, AKRT-50 ..................... GEI-86150
AKR-75, 100 ............................. GEI-86151
AKJ-50, AKJT-50 ......................... .. GEI-86152
SST Conversion Kits:

AK-15, 25 ............................. GEI-86153
AK-50, AKT-50 ........................ GEI-86154
AK-75,100 ............................. GEI-86155

ECS, SST Trip Devices GEI-86156
EC-I, IB, 2A Trip Devices . GEI-86157

Time Current Curves
TiTrip TiTrip Elements Trip Curve

DevCe e (EC Devices Only)

EC-1 LSI (See Curves) GES6000A

Li IBE -3 GES-6003

EC-Ill Li CC-3 GES-6004

LSI (See Curves) GES-6005

Li 1A.3 GES-6010

EC-2/2A LI 15-3 GES-6011
Li IC-3 GES-6012

Power LSI - GES-6021A
Sensor G - GES-6031®

ECS LSI - GES 6032

SST LS- GES-6033
G - GES-6034, 6035

(I L = Long Time I = Instantaneous
S = Short Time G = Ground Fault

(i Use GES-6030 for PS-i units manufactured prior to May, 1973.

Maintenance Manuals

AK-25 ................................... GEI-50299

AK-50, AKT-50, AK-75, 100:

Basic Manual .. ............................ GEK-7303

ECS/SST Supplement (for AK-75. 100) ................ GEI-86135

AKR-3/3A-50 .............................. GEK-7310

AKR-30 thru AKRT-50,

including AKJ/AK-T-50 .. .................. GEK-64459

AKR-75, 100 .............................. GEK-64460

Testing Instructions

Power Sensor® Test Set ....................... ........ GEK-7301

Power Sensor Hi-Current Testing .............................. GEK-7309

ECS/SST Test Set TAK-TSI .. ................. GEK-64454

ECS/SST Test Set TAK-TS2 .. ................. GEK-73300

ECS/SST Hi-Current Testing ............................... GEK-64455

Renewal Parts

AKR-30, 50, AK 25 .......... GEF4149

AKRT-50 ........ GEF-4527 AK-50 .......... GEF-4150

AKR-75, 100 ....... GEF-4552 AK-75 .......... GEF-4395

AK- 100 ......... GEF-4396

AMPERE RATINGS AND OVERCURRENT TRIP DEVICES - QUICK SELECTOR
1 600 Volts Ac, 50/60 Hertz 250 Volts Dc

BREAKER Frame Solid State FEletromeckonical
TYPE Size SldSaeSz lcrmcaia

(Amps) Trip Device (Amps) Trip Device

AKR-30 800 800 EC-1 or EC-2A
AKR-50 1600 EC-)oo E22000
AKR-75 30S 4000 EC-IB
AKR-100 4000 .6000

Note-For a comprehensive listing of all available models

and mounting types, refer to your local General Electric

Sales Office or to General Electric Apparatus Handbook

Section 7690.

'Trodemork of General Electric Company.
Data subject to change without notice

4

I

I

4
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100-4000- Amperes
600 Volts Ac, 50/60 Hertz

LOW-VOLTAGE POWER CIRCUIT BREAKERS ;'cF c "'a

Type AKR Breakers ilO- 0 0Apre;
Ratn D 2.100-600oAmperes
Rating Data !i50 Volts Dc

)TE: For complete details on breaker application such as
motor applications, fused breakers, overcurrent trip details, etc.,
refer to Bulletin GEA-8733, Selection and Application of Low-
voltage Power Circuit Breakers.

TABLE 1-50/60 Hertz Ac Current Ratings

BLE 3-250 Volt Dc Current Ratings

Breaker
Type

Frame
Size

Amperes

Short
Circuit

KA

AKR-30 800 25
AKR-50 2000 50
AKR-75 4000 75
AKR-100 6000 100

O Observe Table 4 minimum overcurrent trip ratings.
(DRefer to time-current curves GES-6000 (for EC-1) and GES-

6005 (for EC-lB).

TABLE 2- Overcurrent Trip Device Current Ratings
in Amperes

' Trademark of General Electric Company. Data subject to change without notice

201

50/60 Hertz Ac Dc

BREAKER ECS* SST* ECO
FRAME Sensor Sensor Device

Rating Top Range Rating

(100150225-00) 100, 125,150,175,
100, 150, 225, 300, (1002150-225-300) 200 225, 250, 300,

AKR-30 400,600,800 or 350, 400, 500, 600,
400, 600, 800 (300.400-600-800) 800'

AKRO 30, 00 60, 80, (300-400-600-800) 200, 225, 250, 300,
AKR50 00,00,00,00, or350, 400, 500, 600,

1200,1600 r 800, 1000,1200,
(6~00-800-1200-1600) 16U0, 2000

1200, 1600, 2000, (1200-1600- 2000, 2500, 3000,
AKR-75 3000, 3200 2000-3200) 4000

1600, 2000, 3000, (1600-2000- 2000, 2500, 3000,
AKR-100 40 3000-4000) 4000, 5000, 6000

TABLE 4-Minimum EC Trip Ratings
Amperes at 250 Volts Dc

With With Short Time Trip
Breaker Instantaneous Characteristic (

Type Trip 2C 26 2A

AKR-30 100 175 200 250

AKR-50 200 350 400 500

| 2CC | B 2AA

AKR-75 | 2000 2000 2000 2000
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i I-T-E CIRCUIT BREAKERS
MOLDED CASE Aac

-tIEAVY DUTY-ET

KM
2 or 3 pole

KP
3 pole

-V<',X A' hefL

GOULD .E>i
, ,2,4 - /G-7

4
KM-KP
Designed to provide service entrance protection and as
main distribution feeder circuit breakers in switchboards.
Also used in transfer switches, motor control centers and
all types of individual enclosures.

800, 1200 AMPERE
INTERCHANGEABLE TRIP

Instantaneous Complete Breaker,

Ratings Trip Range Unenclosed Trip Unit Only
Ampere Min. Max. Cat. No. List Price' Cat. No. List Price

KM FRAME-800 AMPERE

2 POLE 600 VOLT AC/250 VOLT DC

250 1050 2 KM2-B250 KM2-T250
300 KM2-B300 KM2-T300

350 KIV2-8350 KM2-T350
400 KM2-B400 $1132.00 KM2-T400 $ 530.00
450 1900 3500 KM2-B450 KM2-T450
500 KM2-B500 KM2-T: .10
600 KM2-B600 KM2-T600

21 700 3200 5600 KM2-B700 1150.00 KM2-T700 530 00
-- l 800 KM2-B800 KM2-T8OO

t800 - - KM2-S800 610.00 - -

3 POLE 600 VOLT AC
250 1050 2250 KM3-B250 KM3-T250
300 KM3-B300 KM3-T300

350 KM3-B350 KM3-T350
400 KM3-B400 1448.00 KM3-T400 700.00
450 1900 3500 KM3-B450 KM3-T450
500 KM3-B500 KM3-T500
600 KM3-B600 KM3-T600

700 3200 5600 KMI 3-B700 1475 00 KM3-T700 700 00
800 3 - KM3-B800 KM3-T8 00 .

t800 - KM3-S800 860.00 -

KP FRAME-1200 AMPERE

3 POLE 600 VOLT AC/250 VOLT DC

600 3200 5600 KP3-B600 1830.00 KP3-T600 710.00
700 3200 560U KP3-B700 1830.00 KP3-T700 710.00
800 3200 5600 KP3-B800 1830.00 KP3-T800 710.00
900 4000 8000 KP3-B900 1890.00 KP3-T900 770.00

1000 4000 8000 KP3-B100 1890.00 KP3-T100 770.00
1200 4000 8000 KP3-B120 2550.00 KP3-T120 1430.00

t1200 - - KP3-S120 1310.00 - -

4!i COMPONENT DATA
BREAKER FRAME ONLY

ame 2 Pole 3 Pole
Size Cat. No. List Price Cat. No. List Price
KM KM2-F800 $550.00 KM3-F800 $670.00

INSULATED GROUNDABLE NEUTRAL

Cat. No.
Breaker Sheet Cast List
Frame Cable Range (Cu or Al) Steel Aluminum Price

i KM 3- 1/0 Awg-500 MCM N-800 NC-800 S40.00
KP 4--1/0 Awg-500 MCM N-1200 - 76.00

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

. 250-600 2- 1 Awg-500 MCM TA2-K500- S13.00
KM 700-800 3-300-350 MCM TA3-K350- 17.50

700-800 3-400 MCM TA3-K400 17.50

KP 600-1200 4-250-500 MCM TA4-P500 43.00

42

See pages 20-25 for features and application data.

INTERRUPTING RATINGS
(Based on NEMA Test Procedures)

Amperes

Frame Voltage Asymmetrical Symmetrical

240 50,000 42,000
AC 480 35,000 30,000

KM, KP 600 25,000 22,000

DC 250 20,000

KM ENCLOSURES§
Weight-

NEMA Type Cat. No. List Price Pounds

1 Indoor, Surface KM1 $ 85.00 132

1A Semi-Dusttight KM1A 245.00 136

3 Outdoor, Raintight KM3 319.00 148

4, 5, 9 Watertight KM9 1460.00 198
Combustible, Dust

7 Flammable Gas KM7 1510.00 198

12 Lint, Dust, Oils KM12 245.00 136

KP ENCLOSURES§
NEMA Type Cat. No. List Price Weight-Pounds

1 KP1 S 85.00 132

1A KP1A 245.00 136

3 KP3 319.00 136

12 KP12 245.00 136

UNENCLOSED BREAKER WEIGHTS
Shipping Weight-Pounds

Breaker No. of Complete Breaker Trip
Frame Poles Breaker Frame Unit

KM2 27 24 3
KM 33 29 4

KP 3 46 - -

§TO ORDER-Add Enclosure Suffix to complete breaker Cat. No. Exam-
ple: KM3-B800-KM1.

'Includes pressure wire connectors, suitable for use with copper or alumi-
num conductors. See Component Data Table on this page. Specify
connectors required.

tMolded Case Switch.

* Unless specified otherwise, these are the connectors supplied with these
frames and ampere ratings.

For Breaker Frame Only-See Component Data Table on this page.

Insulated Groundable Neutral-Priced and shipped as separate assem-

bly. See Component Data Table on this page.

For Optional Accessories-Refer to page 60.

For Enclosure Dimensions-Refer to Page 59.

DISCOUNT SCHEDULE F

4

4

4

(
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- GOULD I-T-E

JL & LL
JL(400A) and LL(600A) frame breakers are designed for
use in motor control centers, bus plugs, power panel-
boards and switchboards, machine tool and resistance
welder control panels and individual enclosures. Inter-
changeable trip feature allows easy changes when power
requirements change.

400-600 AMPERE
INTERCHANGEABLE TRIP

400-600 Amperes
Instantaneous Complete Breaker,

Rating Trip Range Unenclosed Trip Unit Only
Amperes Min. Max. Cat. No. List Price* Cat. No. List Price

JL FRAME-400 AMPERE

2 POLE 600 VOLT AC/250 VOLT DC

70 750 1600 JL2-B070 JL2-T070
90 750 1600 JL2-B090 JL2-T090

100 750 1600 JL2-B100 JL2-T100
125 750 1600 JL2-B125 S359.00 JL2-T125 S 67.00

150 750 1600 JL2-B150 JL2-T150
175 750 1600 JL2-B175 JL2-T175
200 960 2000 JL2-B200 JL2-T200
225 960 2000 JL2-B225 JL2-T225

250 1050 2250 JL2-B250 JL2-T250
300 1050 2250 JL2-B300 5.00 JL2-T300 273 00
350 1 )00 3500 JL2-B350 5.0 JL2-T350
400 1900 3500 JL2-B400 JL2-T400

3 POLE 600 VOLT AC

70 750 1600 JL3-B070 JL3-T070
90 750 1600 JL3-B090 JL3-T090

100 750 1600 JL3-B100 JL3-T100
125 750 1600 JL3-B125 JL3-T125 84.00

150 750 1600 JL3-B150 JL3-T150
175 750 1600 JL3-B175 JL3-T175
200 960 2000 JL3-B200 JL3-T200
225 960 2000 JL3-B225 JL3-T225

250 1050 2250 JL3-B250 JL3-T250
300 1050 2250 JL3-B300 685.00 JL3-T300 326 00
350 1900 3500 JL3-B350 JL3-T350
400 1900 3500 JL3-B400 JL3-T400

3REAKER FRAME ONLY
Breaker Number
Frame of Poles Cat. No. List Price

2 JL2F400 $272.00
J 3 JL3F400 329.00

2 LL2F600 560.00
L 3 LL3F600 690.00

SHIPPING WEIGHTS-Pounds
Complete JL, LL JL, LL

Breaker Number Breaker, Breaker Trip
Frame of Poles Unenclosed Frame Unit

2 7
FJ 3 9

JJ. JL, LL 2 18 16 2

e Includes pressure wire connectors, suitable for use with copper or alumi-

num conductors. See Component Data Table on opposite page. Specify
connectors required.

- s

Instantaneous Complete Breaker,
Rating Trip Range Unenclosed Trip Unit Only

Amperes Min. Max. Cat. No. List Price* Cat. No. List Price

LL FRAME-600 AMPERE

2 POLE 600 VOLT AC/250 VOLT DC

450 1900 3500 LL2-B450 LL2-T450

500 1900 3500 LL2-B500 S 887.00 LL2-T500 $283.00
600 1900 3500 LL2-B600 LL2-T600

600t - - LL2-S600 630.00 - -

3 POLE 600 VOLT AC

450 1900 3500 LL3-B450 LL3-T450

500 1900 3500 LL3-B500 1124.00 LL3-T500 368.00
600 1900 3500 LL3-B600 LL3-T600

600t - - LL3-S600 820.00 - -

INTERRUPTING RATINGS
(Based on NEMA Test Procedures)

Amperes
Frame Voltage Asymmetrical Symmetrical

240 50,000 42,000
AC 480 35,000 30,000

JL,* LL 600 25,000 22,000

DC 250 20,000

* 70, 90 & 100 Ampere JL breakers have reduced interrupting ratings. See
Selection Table on page 21 for ratings.

ENCLOSURES- JL FRAME
NEMA Type Cat. No. List Price Weight-Pounds

1 JL1 S 46.50 32
,A JL1A 130.00 35
3 JL3 245.00 42

4, 5. 9 JL9 820.00 53
7 JL7 1230.00 94
12 JL12 130.00 38

ENCLOSURESs LL FRAME
1 LL1 $ 85.00 43
1A LL1A 245.00 46
3 LL3 319.00 53
i2 LL12 245.00 49

For Enclosure Dimensions-Refer to Page 59.

insulated Groundable Neutral-Priced and shipped as separate assem-
bly. See Component Data Table on opposite page.

For Prices of Enclosures Only-See page 58.

For Optional Accessories-Refer to page 60.

tMolded Case Switch.

.41.:
- a I e11e _
.. - ,., - .!

DISCOUNT SCHEDULE F

CIRCUIT BREAKERS
MOLDED CASE

HEAVY DUTY-ET

JL
and
LL

See pages 20-25 for features and application data.
(2 or 3 Pole)

Interchangeable Trip
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I GROUP: FUSES .

* TITLE: Substitution Standard for Low-Voltage Power and

V Control Fuses (600 Volts or Less)

ELECTRICAL DESIGN
STANDARD DS-E8.1.1
APPENDIX C

Page 2 of 4

ALPHANUMERIC LISTING OF FUSES FOR REFERENCE TO DC RATINGS (Continued)

Manufacturer Rating Source of Rating
Catalog Type I Volts DC | AIR Data (Reference)

Gould Shawmut

TR-R (0-12)
(15-30)
(35-60)
(70-100)
(110-600)

TRS (0-12)
(15-30)
(70-600)

Bussmann

FRN-R 15
30,60
40,100 ,50
125

150,200
400,600

Pm- FRS-R 15,400

FWA

FWX

JHC 100,200
400,600

JKS 10,300,350
100,200
400,600

KAZ

KLC(0-60)

250
200
250
200
250

600
300
600

150
125
125
250
250
125

150

150

300

300
300

300
300
300

150

500

20
20
20
20
20

20
20
20

10

10
10
10

10

10

10

10

150

4.11
4.11
4.11
4.11
4.11

4.11
4.11
4.11

4.14
4.16
4.14
4.14
4.14
4.16

4.14

4.14

4.3

4.16
4.16

4.14
4.16
4.16

4.14

4.9

I
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TENNESSEE VALLEY AUTHORITY

CERTIFICATE OF CONFORMANCE
(TO BE COMPLETED BY VENDOR)

EQUIPMENT IDENTIFICATION

Catalog No.

FLAS 5

Lot Code

019

Quantity

1000

QUALITY ASSURANCE REQUIRMENTS

I hereby certify that these fuses are duplicates of those
provided to TVA for seismic testing as supplied to TVA's
Sequoyah Nuclear Plant under contract 87NLF-839335. The only
difference is in the length of the actuator pin which will
be flush with the cupped portion of the ferrule.

I also hereby certify that all items furnished comply with
the requirements of this contract except as documented by
any known supplier nonconformance report(s) listed below:

(nonconformance report)

(nonconformance report)

TVA Project Watts Bar Nuclear Plant

Date November 8, 1989 Contract No. 9ONLC-75508A

Point of Manufacture Arcola, IL

Person in manufacturing company
authorized to sign certificate 7'
(r'lust be same person whose name e
appears on Procedure for Certificate (Signature)
of Conformance)

V P. a,

(Tit le)

Littelfuse Tracor, Inc.Manufacturing Company



TVA 10526B INP-6-89)

Contractor

Ceiadc eW.t8- iFB -MS - 7Z47-a0X e /-/1
- TVA QC CHECKLIST AND SHIPPING RELEASE Set / of /_

MATERIALS AND PROCUREMENT QUALITY DEPARTMENT A#.e- g I%

TVA Contract 9 c )/L < - 7< T - A
Item(s) // # / /' /

a Order/RD No. S.O. - Release No.

-= ntractor
i, /oJ/, f , co ,7

TVA Project

IU+z 0 -,54 -7r A/VIes ° Gh l

IEquipment

6 I I C- , & 3 I I I -- - - - .* I I --

Inspection Document, (Drwings, Specifications, Standard&, etc.) used Released 10 oo
7-V, CLos r -c 1 -/cc / Oe& /e sp Qc c ,Cd t/ on. Required 4 50% Complete

C55pP Re;'e 0, ds1  Ž l0/3 IF 9InswtionReportNo. -Ks
Items released by TVA Inspector (Complete identilicatioi . Mark No., Serial No., *tc):

/ f- AI / - e,,c
- ,/ Irr *vr*,. , t4 -r r -

L A/yt. 0/9 - 8ot/d oo

/ /_ n -, Vo r 2 e o r ;V4w1s./
All boxes below must be marked by TVA Inspector. X - Inspection made. V - Verification of records N = Not applicable on this release. C = Contingent item

requiring contractor's QA representative clearance and signature prior to shipping.' ('To be verified by TVA Site Receipt Inspector).

Inspection Activities Required:

5R lA P J , ,, < l,7 ;aI / AO, I <t- I F., -1

D>J 1 rn c S _,X /txtv ez iq , 4i L ? ey, V;X P .!! _,S'

/

[ 7.5 A

Ce-A. $ * - o -

Tes+ Rie+v S
/

RD , Tme- - Cuy r rr-Yi+

Ml Ckia y-2c4e<-js, r_ Ce(,kr s/e

EI ParckXq1" Ppr kK)S
tJ Q445'.2'. ),eve:) B
ES t/;s 1 ,; - (0 )I" kma<nwa S k; p -

P 1 13 tn I ,. i-- r. C
V .. - . IC - - * I I 1. - p L W , %5~-~

Remarks: S7

Per- a'> epv\ klr4v-.e [oMrk o5 70 4e. ,e4e4 b _ v eA tl

Cl~e (1 ese~l~er 6[ok aEplpnf&Ab Br

-S

The undersigned hereby certifies that the equipment and/or material released meets all coiiractual requirements All nonconformances, if any, are approved. I

Contractor's QAR , 9 Title QCc C. Date i ,

TheTVA inspector's approvb for shipment of the above described equipment and/or material is subject to the provisions oi the contract concerning inspection
Id, notwithstanding such approval, the contractor is in no way released from complying with all provisions of the contract. All nonconformances, if any, are

ved. l-

inspector e-A I / . L/
honeNo / Title 4, a / Date // Xe ZEE

Distribution: 1 - Knoxville
2 -To Plant Site
3 - Regional Inspection Office file

4 - Chief Storekeepn
5 - Materilr Unit Superisor
6 Other

,.. W. v arJtnlJ .Cn7 "L. R ., .;-,

I/ -/CAl

.
-

. .. .. . . . ... ..... ... .... S .

-

-

z~n L/ 417 A (I/ 1/^)) PD-

(dxrrnA <Rrv I
!~;, zess~_ed-

= ..- ., . .~ .. .. - .~ . _ . lL_

*Xt;;1~~~~~~ A$c C8t $rvz>zo S
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PART NAME

5 AiP INDICATING FUSES FOR TVA

NO. WAPLES

70

AMUNT

23 'c

InOTCflN I

90WNL-7,4g0AAI

DAE

/I/i /F 7

R*OR1 NO.

TL- ,, 5D8

ED I SY

.YPEOFTEST: INSPECTION TESTS FOR LOT: olq RESISTANCE LIMITS: .0221/.0270 Al

NO. RESISTANCE DROP TEST 10 SEC. e PIN 12 HRs . RESISTA'NCE BLOW TIME
55 .OPS ELTL2I _ -O AM . o I

. _ _ _ _ _ _ _ _ _ 2" r_ I S7 '3 1
J... 2.31 __ _ ___n L

*o2 ___ - - - .c~:1 I~ -'-4L^

.- -___ - -. .,

2 . lq'7 ' Li . v 7 r S

,z2 94 = ==== c 0 /' L.2'

6 .o238 - = = -- 2 L4 L4/'17

. 7 ° 2 38 0s'4

Er & o2-38 . .a2 3 1'5i

9 , o239 _ - ._ - - .c.) 7 L - ' 04f

e .025.0 ._ _ - _ _ ,O__ __ _ __ _ __ _ '4'
1/ .G, 4 3

-r - - -

n~ 'P 4 -L-
-I - - - . I -

, 02v12.

I,

I<

I if

'1- .CZ-37 I I'

- T0 -/7 .CZS2 [.. --.. .... ___ - t I §' JI

I___ ___ .__ _____ I ___ ___ __._G_-'_-_7_ t C

/ f , 2a3 r 5 9 c

ZC *cz'-1 __ __ I I I o vf.1 -____ ___

? _ | .2 34 ! 2 -

- 2 .o 2-< Y_ _ __ _ __ _ I | _ _ | _ __ __ .o.''-4 w 1
In~ ~4 I I. Ins ,o .1

., 0 -2 3 L 4

2^ "I 1:1 __ __ 1' c_
____ ,O2. '

"~ ~ 3/ ___ ___ ___ ____ ___ _ __ ___ ___

i.L)PFPE /JT LVLi S'rE P AC 2.

I Iel'st /,7 eise -7-A 4 4, i:.A- s-h. I 41. .4 //0

PAmZT NLM.R
FLASOO5

-OJ - - - I IfI- - y . I , IEl. NO v / /7 / O SH EE-

|ALf<41:t t '2M> SHEEI NK). / F 3....C SHEMZ

I l'

I, ' s2 s

. C2Y2_

- I . . ,
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I
PART NI A E

5 kiP INDICATING FUSES FOR TVA
Io T NO.

TI- /1I'

I APPKWALS: SHEET NO. Z OF _3_ _ _ SHEET

I
.P,,e /73

-IESIED j ' . AENI AECICATN DA'E Stv fry

70 2 3%c WOB-1 7550JA 't s /c /e e -p

YPECFTEST: INSPECTION TESTS FOR LOT: otf RESISTANCE LIMITS: .0221/1.0270 AL

NO. RESISTANCE DROP TEST 10 S; 12. RESISTANCE C 7.5 A@I2-_____ . ~P EXUTENSION 5.RSITACEBLMPIM
*2'O 4D ,A O 2V r D&tt,1D DA'O70OPE'A < t.r / Iv I ~er lrTtT O t-r.'o t. t;H

,,27 i __ _ _ _ _ .___ . O.; -i& / 07"

26 -tiii O . .2 c I t 4

2D1 9 2 ' I _PE_ __J _ - 3. 1 27

3e .2 I, .-- - - - I , ,,

3 .e233 5 3

. _ _ ;2 o23S =_ _ =__ ._ _ o-43. I 4

-3 t, , o240 l .v4 a c

C 02' -2 - - - . . 4 vo , ,3 Z3Y ZL I IL

wX~ *1e I. 3qs2

3 oYt. 0 .2 .o 2 0 {

41 - -27! GJ t

V2 I____ l t ts, ' tS
2___ - '1 4

21 r . s__ * ,.2• y,

_ _ _ _ _ - L _ _ .... .. -I _ _ _ _ _ _ _ _ 7_ _ _ _

4 l M I I I I _ __I I 2 I / I

I I i
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HI t | I o CI| lL4 i O I t I

_ _ _ _ _ _ _ _ _ _ 4' 1 _ _ _ 4 .. 1 : .o .i|



6fL /_ .7-Cco,-S-- TET RE P) _ R T Ad-_#•

FL AS005

XIMT lY: INO. WMPLES

TVA 7 70

PARM NME
5 AMP INDICATING FUSES FOR TVA

AMIBlENIT SPEWCATN

?2ovLC*7.soRA

DAnI

II/ /e-

fPORI ?(.

TL- ,igft.

1EST IFY

C -) 'p
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THERMAL MAGNETIC

Types NE, NEF and NEG- o through 100 Amperes-600 V. Max.
: X

* Not Underwriters' Laboratories, Inc. listed.
* In 3 pole case.
t25, 35, 45, 80 amperes also available on request.

(.) UL Listed: Suitable for Switching Duty.
ACCESSORIES: REFER TO PAGES 57, 58.
ENCLOSURES: REFER TO PAGES 54, 55.
For types HEF and HEG, High Interrupting Capacity Breakers, see page 50.

P A GE

44

v pole

2 Pole

- 3 Pole 4-.'' -: I

II

* Thermal Magnetic * Non-interchangeable Trip * Quick Make, Quick Break* Common Trip * Trip Free * 400C * U.L. Listed * Lugs included on loadterminals only. Line lugs will be supplied at no cost when ordered withbreakers.t

TOGGLE HANDLE
i.pt 1 POLE 2 POLE 3 POLE Wire120 V., A.C. 125 V., D.C. | 240 V., A.C. 125R250 V., D.C. 240 Volts, A.C. Size

Cat No. Lst Price sCatt Price t Price |Cet No. |Lt Prce|

NE -120 and 240 Volts, A.C.; 125 and 125/250 Volts, D.C.Meets Classes 1 la, 12a and 12b, Federal Spec. W-C-375B.
10' NE113010 $22.5 NE2300 57.0 NPE-233010 $83.0-0 #14 -#215 NE113010 2.50 NE223015 57.00 NE233015 3.L0O #14 #220 NE113020 22.50 NE223020 57.00 NE233020 8300 #14- #230 NE 1 1303O 2±-50 NE200 57.0 NE2333 83.00 i14. #240 NE113D40 22.50 NE223D40 57.00 NE233D4 o 3.0 #14 - 250 NE113050 22.50 NE223D50 57.00 NE233D50 83.00 # 14 -#260 NEII3060- 22.50 NE223060 57.00 NE233D60 83.00 #14 -#2
70 N E1 07 0 a50 NEa 2230' 32.s5 NE a 3070 I 2.0 # 14- 1/090 NE113D90 45.50 N E223D90 92.50 NE233o9 121.00 #14.1/0100 NE130 45.50 NE2231D0 92.50 NE233100 121.00 #14 -1/0

MoldedCase NE113100NA 2.50 NE231ONA 57.00 NE233IOONA 8300 #14-1/0Switch

NEF - 277 and.480 Volts, A.C.; 125 and 250 Volts, D.C.
1 Pole 277V meets Classes 12c, 13a
2 and 3 pole meet Class 13b, Federal Spec. W-C-3758.

277 V.. A.C. 12., D.C. 480 V.. A.C (250 V. D.C. 2 Pole)
1' NEF213010 $281.00 NE~F42301O $10D3.00 NEF433010 $133.00 #14- #215 NEF213D15(.) 28.00 NEF423015 10300 NEF433015 133.00 14 - #220 NEF213020(.) 28.00 NEF423020 103.00 NEF43320 133.00 14 -#230 NEF213A3O 28.00 NEF423030 103.00 NEF433030 133.00 #14 -#240 NEF213DG- 28.0 NEF423040 103.00 NEF433040 133.00 14 -#250 NEF213050 218.00 NEF423D50 180300 NEF433050 133.00 #14 -#260 NEF213D60 28.00 NEF423060 103.00 NEF433060 133.0) #14 -#2

0 3.50 NE70 133.00 NEb30 157.00 #14 1/090 NE313090 53.50 NEF42300 133.00 NEF433090 157.00 #14- 1/0100 NEb13100 53.50 EF423100 133.00 NEF433100 157.00 #14*1/0
t00A

Molded Case NEF21310NNA 28.00 NEF4231bNA 100 NEF4 #14 /Switch

NEG 600Volts, A.C.; 250 Volts, D.C.
Met ls 8a Federal Spec. W-C-375B.

60 ot.A-C. (250 V., D.C. 2 Pole)
NG2010 $121.00 NE63I101 $15.0 14. 1/015NG2015 121.00 NE631015 153.00) #14- 1/02 G210. 121.00 NG10 153.00 #14.1/03NG203. 121.0 NEAI~ 153.00 #14-I/O

40 NEG62100. 121.00 NEGb31070 153.00 #14 -1/030 NEG621 o 121.00 0EG O 153.00 #14- 1/0
NE621060o 121.00 NE6100 13.00 #11/70NEG621070. 153.00 NE631070 1I.0 #4.1/90NEG621D90. 153.00 NEG631D9D 8.0 1./

NEG621100. 153.00 NEG63110 13.0 #41/
Switch NEG621lOONA. IIl lWn - -..

NE
l Ulnlerrupting Rating-"MS Amperes

Amperes
Poles Rated Voltage ASY SY~ k

l 120 V 15,000 14,000
2-3 240V 20000 18000

23 120V only 30.000 25,000

1 125 OC
2 125/250 DC

NEF and NEG
Ut - INTERRUPTING RATINGS - RMS AMPERES

Poles Rated Voltage peres

ASY SYM120 only 30,000 25,000
-277 1s.oo 14.000

2,3 120 only 30,000 25,000
240 20.000 18,000
480 15.000o 4.000

EOO NEG 15,000 14.000

2 250 DC 10DOOO

tLug Kits
Brealker Cat No.

NE. NEF (480Vl
15S-SOA E357 10.IO A E31

NEG 1600V3
. I15-IOA .031

I I

CL4. a6'8A/- 4T.8- /S- 71tcD 7- cooS
Molded Case Circuit Breakers A ', _7 *

Av'A~l ', .

3 Pole
Type NE/NEF/NEG

i-..-.:
r.'

i.,
i-

i., :.

It-, I I,
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C W. S. Raughley, Chief, Electrical EntIncerinr Branch, DIU, W8 C126 C4K

ROM .Richard L. Morley, Chief, Central laborat.orios Servicen Branch, LA PSC 1-C

DATE October 27, 1987

SUBJECT: PEAK LET THROUGH CURRENT T8ST

ALtached 16 the final report containing tho results of the tests that
Contral Laboratories Services Branch (CLSB) performed on Littilfuse type
FLAS-5 and Limitron KLC-15 fuses for Sequoyah Nuclear Plant.

Wu hope that the report will assist you and look forward to-continulng to
support your future needs. Should you have any queations or additional
needs, p1Q*9a reel free to contact CLSB. .

RLH:OCS
Attachment
cc (Attachment):

RIMS. HR 4N 72A-C .
Ken Greone, WS C144 Cv-

02020

\''O

0N S\\\

I

Buy C,'.S. Savingi Bu'idi Regularly on the Payroll Souingi Plan
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On AUAUaL 18, 3987, Tim Arnett of th DiviSion of Nuclear Bngingl rin6 (DNE),roquested that the Central Laboratories Services branch (CLSB) 'perform a teoton two types of tusee. The tWo typoo of fuses tested were Lot No. 010Littslfuse PLAS-5, S amp tuses, And Limitron KLC-15, 15 amp fuses. This testwas to provide DNE with data to assist them In a tuse/breaker coordinationtosk for Sequoysh Nuclear Plant. A formal report was reQuested at that timeend this document summarizes the date collected In Table t Additionally, onOctober 1, 1987, in a telephone conversation between Tim Arnett and Glen Jonesor CLSC, Tim requested the CLSB review 1i1: article "Th He 6ic of J2t" onbreaker tripping to provide DNB with our determination or fuselbreakercoordination.

TEST REQUIR( fi

The test requirementa for both types of fuses were similar, Teats were to beconducted on a minimum of 5 fuses of each type and to expose etch fuse to 6fault current with a rise time not to be lose than 10 millioscond., Peak letthrough current, Interrupting time, rise time, and available currcnt data wasto be recorded.

Tho Littelfuse PLAS-5 Fuse test specifications wore as follows:

Voltage: 120V dc
?ault Curront Available: 3400 AmpsFault Current Rise Time: 10 111socondsInitial Rate of Rise : 340 amps/mg (based on above data)

The Limitron KLC 15 test specifications ware as follows:

Voltage: 14OV de
Fau2", Current Available: 2000 Lmps
Fault Currant Rise Time: 10 Mi 2'isconds
Initial Rate of Rise . 200 amps/ms (based on above data)

TL9 i 
' 'U'

Digltal Voltmeter, Fluke Model 8400A, U8 TVA 305628
Oscilloscope, Tektroniz Model 2230, US TVA 548572 p \ i
Precision Shunt, .00999Q, US TVA 903)18

2 of S
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ThO tect SOLup for cruatIng the requtred condItIons ia detaIIad In FIgure 1A de VoltagO power Supply was UAsd to raise the voltage on a SA000 microfaradcapocitor bank to the required voltage through a double pole double throwswitch. A 200watt resistor was placed across the output ot the power supplyto help protect it during the discharging of the capaeitor bank after a fusehad boon blown. The short circuit, or rault current loop, consisted of aseriea connection of the capacitor bank, a precision shunt, the ruse undertest, a switch (actually another slt of contacts on S1), and in appropriatelyaized inductor. A duel-trace, digital, storage olcilloscope was used tomeaaure the voltage on the capacitor bank end the voltage drop across theprecision shunt for determininglfault current. The oscilloscope was also usedto moasur. tho elapsed time from tho closing of the switch, SIB, to "the fuseblowing. The DVI was used to verity the oseilloacopo's voltage measuremont onthe capacitor bank prior to blowing the fuses. All fuses and photographs werelaboled with the letter A and a sequential numbor ror unique idontitication,matching photographs and fuese bear the oaae I.D.
A detnaIud doscription of the *t p-by-mtop procoss off this test -it containwdIn the messurement process section of thia report.

.. I ... -~

MEA~tJRENE~~ ______1- ' '.. '~. j. '':..
t ~~~~~~BEST AV'~-/-,l l.i;: ' to bettor underntand Lhe data collected during th I teat, aAt.ep-by-etop expianation of the testing proces5 is provided below. Thisproceos wasi the Damo for both t.ypes of fuses tested. Refer to Figure I forthe toet setup.

The first stop in this process wat to turn on thn oscilloscope and the PVM andallow both instrumento to warmup. At this time Switch 1, or SI, was sot suchthat cont-acts A wore closed forcing contact B open. After equipment warmup,the dc power supply was turned on and the output voltage was elevated to 140Vdc.

This charged the capacitor bank and the voltage was checked with the DVX. ThQoscilloscope trigger settints were checked at this time, Switch : was thenoperated, causing contacts A to open and leaving contact B open. This removedthe power supply and overload protection resistor from the fault loop.Another check of the oscilloscope was made to ensure the trigger was set. Anyother incorrect settings or tslosly triggered readings were corrected at thistimn.

Switch I was then operated causing contact B to close and contacts A to remainopon. ThIa eroated A short circuit path for current to flow through theinductor, fuse ,  and shunt series loop causing the fuseo to blow and theoscilloscope to trigger. The event was captured and stored by theoscilloscope. Switch I was then operated opening contact t and closingcontact A. thus reconnecting the still chargeo capacitor bank with the dcpower supply and the overload protection resistor. The power supply/resistorcombination woe then used to drain the remaining charge ott the capacitorbank. Power was then removed ftrom the test loop. A photograph of theoscilloscope taceC OWas taken for each fuse tested. The plcture Included thevoltAag drop ecross the precision shunt and the voltage decrease on thecapacitor bank.i It also shows the duration of the ever' in illliseconds.

S of s
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l of Lhb O da a cuIIsctad Is tabulat d 1;; i: I, The only mf.: renco& t
roto In the tvotein was In the osa iloscope st'I, Thin Wto CUs IU L e
amoun. ot fsuIt current ms*ourud and event duration. sighti;.y di(frernt
setilngs ware roquired to provide better rasolution.'

c0NCLu~ BESi A.;, .. -

Tim Arnett , DNR, witnossed all tosting performed on these fuses and wan givon
a copy of a81 photographs taken. All data collecteO during thIa t ao was
compiled nnd placed In Tablo I. Determining the peak lot through current WsiL
done uai ng an oscilloscope to measure tho voltage drop across the precisI on
shunt. The oacilI.oscope was also used to timo the duration of the entire
evont.

The poak let Lhrough current was meesurod to be lesA than the breaker's
instantanoous trip current or 350 amps This current limit WeB provided to
tho CLSB by Tim Arnett Therefore, there should not be a problem in the
FL.AS-5 fuses and their associated breakers coordinating. For Oils test, the
rise time was less than 10 mIllieeconde, However, a longer time constant
always results In lower let through current. Theretore, the dhortor time
conatant results in i more mevere test. -

The testirig of the KlC-15 fuses was no more difficult than the YLAS-S fuses,
but a more involved Analyais was required,

Though the peak lot through current of the KLC-15 fuses is higher than the 450
ai up instantaneous trip current of tho upstream breaker, no coordinalion
problom should exist. Thia conclusion Is reached mainly because the fuses are
faster. According to the breakec manufacturer, the instantaneous element
responds to the product of the current squared times the time, or 12t.
Baoed on their test procedure, the absolute minimum current required for
pickup Ir. 4$0 amps RMS tor 8 milliseconds (one-halt cycle of the 60 Hz test
current for the breaker). These quantities represent in 12t ot
(450)2(.008) or 1620 umpg2uconds.

At those speeds, the fuses also respond t. 12t. Since in exponential rIso
is being uoed, the 12t of each fuss blown can be computed freo' t F'
oncillc;:op doaLs and the circuit piramotsre. A simplified methoa woo used:
however, which required only Information that can be obtained from the
oscilloscope data, and was easier to document. The initial rate of rise, that
was measured from the oslcllogram, was assumed to continue until the fuse
blow, giving a higher current triangular wave form which onvelopoe the
exponential wave (oee Figure II). The arc-tail after tho ruse blows was also
considered and tho following formula was used!

where R Ia the InitIAl rate of riso, h Ir the time.to blow, and T is the time
of the arc-tail. For example, the worst case KLC-1S fuss had an Initial rise
of 177,000 amps/ c, a blowing time of .0045 second, and a tail of .0010
second; thus 127.(177,000) (,00 5)) (.0045 .. .0010)/3 - 1163 amp2
seconds. The projeoted peak current of the worst ca vfwas 797 ampo and Is
well above, and thus on the conseryatiya aide of the 630 amps actuall
measured, yet the 1163 srp? seconds Is only 721 of the minimum 1620 AnP
seconds.

4 of 5
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FUSE
IDENTI PICATION

NO.

Bl
D2
B3

B5
B6
87

ri8
09
B 10

I1
812
B13
814

PEAK LIT
TH ROUGH
CURRENT

256
264
272
280
2t0
296
288

600
600
600
576
600
624
856

Amp
Anp
Amp
Amp
Amp
Amp
Amp

Amp
Amp
Amp
Amp*
Amp
AJsp
Amp

9AAITQR BA.NK VOLTAGE
1-jITIAL FINAL

120V
120V
145v
145V
145V
145V
14sV

160V
160V
160V
160V
160V
160V
140V

do
dc
dc
de
dc
dc
dc

dc
de
de
de
dC
d e
dc

117 .6V
116 .O V
143.OV
143 . OV
143. OV
139 .OV
143. OV

136. DV
134. 0V
132 . 0V
134 , 0V
134.OV
134. 0V
118. 07

dc
dc
de
do
dc
dc
dc

do
dc
dc
dc
do
doe
d C

*Error In acope setting cauaed low current readin6.

.3.. .- S . .
. . I et r - ' , " ', ' M

V. .,

I

IABLE I

Pi .t4

/8/

'EVENT
DURATI.N

FUSL,
TYPE

PUS-$
FLAS-S
FLAS-S
FLAS-5
FLAS-5
FLAS-S
FLAS -5

KLC-15
KLC-15
K LC -1
KLC-15
XLC-I 5
KLC-15
XLC-1 S

.752

.750

.630

.640

. 602
.708

. 604

mo
ml)

rD
ms

mo

ml

ms
mn ;
Ing 1,
ms

Ms

mA

.4 . 3 3
4.37
A 'Sp
4.16
4.56
4.S6
4 .1
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F'AciEJ J-.7

AC
POWER

Sl-A

OSCILLoscoP9 I
VOLTAGE
CONNECTION I
FOR XEASURING '
C1lKCU1'T VOLTAGE

CAPACITOR SA1K

OVERLOAD
RESISTOR
FOR POWER S'UPPLY

.PROTECTION

:NDUCTOR

| , ' ; .

/ I

C=-=

Shunt

\4 ~. I
i,~. j JI i

.-

FUSE UNDER TEST.

-.. -.

- OSCILLOSCOPE
VOLTAGE
CONNECTION
FOR MEASURING

-4 CURRENT

BLOCK DIAGCJ OF TEST SIT-UP

FIGURE I I
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Ons tuo was bluin In a circuit with a 7 milliancond time constnt. Tho 12L

Computed warn 211 AMpa2 seconds. Six tusnei were blow,, using ' a 9
millimecond time constant. The maxlmum 12 t wss 1163 amp2 Paconds and Lhoavera~g was Io4S amp2 seconds, 11 well below the mInimum 1620 | np 2

seconds *peciried for the breaker,'

An IEEE paper, "The Maice of 12t," by R. H. Kaurmann (IGA-2 No. 5, Sept/Oct
1966) gives more detail on-thosr concepta.

The CLSB will hold all the osmpie funes and photosraphs for 90 days at which
time the CLSB will contact DNE about rinal disposition or those Itema.

It you hvoe any questions retardins this report, ploaso ts)6phonp Glen Jones,
ostonsion 4219 at the CLSB. We would be glad to aoaist you in any way we can.

WGJ:OCS
01710
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NOTICE OF AUTHORIZATION TO APPLY THE UL MARK

September 25, 1990

Bussmann
Cooper Industries
Attn: Mr. Walter Curtis
P.O. BOX 14460
St. Louis, MISSOURI 63178

Our Reference: File E4273, Project 90NK20729

Subject: 125V 20K FRN-R 0-600,
300V 20K FRS-R 0-600,
DC RATING

LPN-RK 0-600
LPS-RK 0-10 AND 31-600

Dear Mr. Curtis,

We have completed our engineering investigation under theabove project number and find the product complies with theapplicable requirements. Records covering the product are nowbeing prepared and will be sent to you in the near future.

This letter temporarily supplements the Follow-Up ServiceInspection Procedure for a period of 90 days from the date ofthis notice and will serve as authorization to apply theUL Listing mark to products constructed:

Identical to CAT. NOS. ABOVE submitted to UL forthis investigation. The UL records covering thisproduct will be in the Follow-Up Services InspectionProcedure, File E4273, Vol. 2,3.

Products produced which bear the UL Mark shall be identicalto those which were evaluated by UL and found to comply withUL's requirements. If changes in construction are discovered,authorization to use the UL Mark may be withdrawn and products.that bear the UL Mark may have to be revised (in the fieldor at the manufacturer's facility) to bring them into compliancewith UL's requirements.

Regarqs,

Tb (3534)
Engineering Assistant
Electrical Department

Reviewed by:

Dale A (3224)
Senior Project Engineer
Electrical Department

An independent.
not-for-profit organization
testing for public safety

.-̂o "l ponrl

MCI Marl No, 254-3343

Cable ULINC NORTHBROC. ..
Telex No. 6502543343

I .. .
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AB DE-ION* CIRCUIT BREAKERS PGe r I
Types EB, EHB, FB, MARK 75" Type HFB ' 2000

Type EB: 16-40 Amperes, 2 and 3 Poles, 240 Volts Ac Max.
Type EHB: 16-40 Amperes,.2 and 3 Poles, 480 VoltsAc Max.Type FB: 15-40 Amperes, 2 and 3 Poles, 600 Volts Ac Max.Type HFB: 15-40 Amperes. 2 and 3 Poles. 60l0 Vnlto Ae MKA.' 1000
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EQI MIZED LISTING

DESCRIPTION MFG REF U

11:02 T

MFG MOO

118 F4- L-Z1O-B8/41 - COND BOOSTER PMP COOLER 18 -- __-I S156 06W6N-2-FU -2T_0BLU_ - COND BOOStER PMP COOLER 26 3 R4I6
WBSN--FU -21 0-89/1 00TH TS EL 755 SUP FAN 1 S156 TgP2.5
-WBN-2-FU -2io-B91i - SOUTtR-EEL 755 SUP FN 2 si5 T~P2.5
WBN-1-FU -210-89/11 - SOUTH T1 EL 7S9-SUP -4 5156 TRM1P.6
WBN-2-FU -210-89/11 - SOUTH TR7L.- -- UP FM6 TR PI .6
WBN-1-FU -210-B9/31 I;OT1rTB EL 708 SUP F 1- S156 TRPl.6
W8N-2-FU -210-B9/ SOUTH TS EL 708 SUP FN 2 - 56 TFPi.6
WBN-1-FU.24--1 /41 - SPARE S15 TRM1
- '-FU2 O-89/41 - SPARE -- - 51_es WN-1-U -Z1-A A1 P DG A*^

WBN-1-FU -21 1-A fA1 -A UG 1A-A
l *' W8N-2-FU -211-A /AZ -A Dr 2A-AF

RC CKT FOR
Rd cKT FOR

WBN-l-FU -21 1-A /A2 -A DG 1A-A RC CKT FOR IV
wBfl-2-FU -211-A /A K7-A D _2 A-A RC CKT FOR
WBN-2-FU -211-A /81 -A OG 2A-A RC CKT FOR Al

WBN-1-FU -211-A /82 -A OG 1A-A REMOTE CONTRI
WHI`-2-FU -211-A /B2 -A OG 2A-A REMOTE CONTRi,. WS .. 'F- - 1.-A . C1- -A U.1-A R.1 I. ___ F .U UIK .tbz

F CV-67-68 -A T268 FLAS 5-FCV-67-66-1 T268 FLAS S'-FCV-67t3=-A T268 FLAS 5
iiX CONT RN EMERG START CKT 1268 FLAS 5UX CONT RM EMERG START CKT T268 FLAS 5

21 CIRCUIT T268 FLAS 5
IL CIRCUIT T268 PLAS5

WBN-?-FU -211-A tc2 -A DG 1A-A RC CKT FOR AUX C0NT RN EMERG STOP CKT- - T268
_ WBN-1-FU -211-A /C2 -A DG 2A-A RC CKT FOR EMERG STOP CKT T268

-' WN-2-FU -211-A /C2 -A Di,2' CCTrO MR TR K 268
WBaN-2-FU -211-A 11/4 -A 6900V SD BD 2A-A NORM FOR B6R 1818 GR LT 6- 569

* T w aN- 7-FU -- 1A-A 1 1 / h°O O V S D 80 2A- i NO RM FOR BKR 6518 6RE L T
WBN, 1*FU "21 -Al /1 A - A 6900V SD B6 1 A-A ALT N02 FOR SKR 1932-AUX TRIP B569
W14- -FU -211-Al/I A -A 69oov SD BO 2A4A ALT No2 FOR BKt 1Y3UX TRIP 6s69** WSN'1-'FU * 2lW;AI/1N fA 6900Y s0 60-1A-A ALT N02 FDR BLR 1^32';NOR TRIP B569WBN-2-FU -211-A171N -A 6900V SO 60 2A-A ALT No2 FDR BKR 193NOR TRIP 6569
ISN--1FU -21i-AiI2A -A 6901W SD 80 1A-A ALT N02 FOR -KR is:2-AUX Cs S156* W8F-2-FU -211-A1j2A -A 6900V SD 60 2A-A ALT ND2 FDR sKtR i936-AUX cs si56

WBN-1-FU -211-Al/2N -A 6900V SD BD IA-A ALT N02 FOR BKR 1432-NOR CLS S156
WBN-2-FU -211-Al /2N -A 690ov SD B6 2A-A ALT NOZ FOR BKR 1936-NOR CLS sl56

* *_ WSN-1-FU r 21-A1I /3A A 6900Y S0 80 2A-A ALT N02 FOR SKR 19324AUX ELEV S156
W B -2- FU -21 -A17 3A -A 6 70 0 V S D ID 2A -A ALT N 02 FOR BK i 193 5-A UX E sl5 6
W8N-1-FU -211-Al/3N -A 6900V SD BO lA-A ALT NO? FOR -KR 1932ZNOR ELEV Si 56

* WBN 2-FU '211^A1 i/3N A 6900V so 60 ZA-A ALT N62 FDR sKR 1936-NOR E s 5
W- WsN-1-FU -211-Al /4 -A 6Q00V SD BD 1A-A ALT NO2 FOR BKR 1932-GR LT B569
WBN-1-FU -211-Al/S - ?SV DC AUX ELEV RKR 1932 ALT FOR NO.2 6569
WBN-1-FU -211-AlOtA -A MOAFW PUMP lA-A AUX TRIP B569

- WBNZ-FU -2foiA4 -A MtiAFW PUMP 2a-A Bs69
WSN-1-FU -211-AlO/IN -4A MnDAFW PUMP 1A:A NOR TRIP 8569

* WSN-2-FU -211'-A:D/N -A MDAFW PUMP 2AA 8569
WBN-1-FU -211-AlD/2A -A MDAFW PUMP 1A-A AUX CLOSE S156
W6n- :-FU -21lr7072A -A MDAFW PUMP 2A- A s15 6

.. WBN-1-FU - 211-A1O/2N -A MDAFW PUMP 1A'A NOR CLOSE S156
wSN-2-FU- I2i1ZAIO/2N& MDAF1 PijMP 2A=A S s156
WS6N-1-FU -211-A1ol25 -A MDAFW PUMP 1A-A STATUS MONITOR RELAY AZ 92 T268

* WBNm-FU 21l-A1D/25-A STAtUS MONTdOR RELAY t T 268
W8N-I-FU -211-A1O/3A -A MDAFW PUMP 1A-'A AUX ELEV S156
WBN-2-FU -211-A10/3A -A MD AFW PlRMP 2A -A sl 5b

* w_ UbN-1-Fu -211-410f3N -A MOAFW PUMP 1A-A NOR ELEV S156W 6N-2-F i -211-A107;N -A M OAFw PUMP 2A-A -- - - -S 515
WSN'1i'FU -211-1All/1A -A 125V DC AUX TRIP RKR 1718 NORM FDR 6569

* . W -2-FU -21'1-A1171 1A a 6v0 '7 SD Bb ZA-4 NOR FOR~ B KR 181B-AUX TRIP B5b9
WBN-1-FU -211-All/iN -A 6900v So 60 1A-A NOR FOR OKR 1718,NOR TRIP 6569

W6N2'U -2A-N --- 181'NRT
WBN 2 ,FU *-211 A11 I/ 1N r ,A 6 9uov SD F B _N 7-A NOR F -D-R BKR 181 O TRIP B§ 6 1

vLAZ J

FLAS 5
Fis5
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DESCRIPTION

-LQIS tU-, I °'-! L'- U LI a I AliU

WBN-'" -211-All/?A -4 12A V DC AUX CLOSE BKR 1718 NORM FDR - 5156 oT15
1 WBN-2-FU -Ž1 -Atff2A -A 61O7 NSD BD 2A-A NORFDRBKR1s-Aux cis Si56 OT15

* . WBN-1-FU -211-A11f2N -A 125V DC NOR CLOSE BKR 171q ,NORM FOR 5156 0115
WBN-2-FU - 211-Ai1 /2N A 600V SD 80 2AA,4 NOR FDR BKR 1 81 8slNOR CLs Si 56 071 5

__ WBN-1-FU -211-A11/3A -A 125v DC AUX ELEV BKR 1718 NORM FOR S156 0110
* * WBN -2-FU - 211-All f3A -A 69UOV SD 80 ZA-A NOR FOR BKR 1818-AUX ELEV S156 010

WBN-1-FU -211-A11/3N -A 125V DC NOR ELEV SKR 1718 NORM FOR S156 __1OTl0

W8N-2,|FU 21 1'A11/3N -A 6900V SO B0 2AtA NOR FOR BKR 181t3NOR ELEV S156 011O
_Y- BN-1-FU -21 1- A1 / 4 -A LOOP ISOL APPDX R-PNL O-L4 IND LT BKR 1 71 8 85 69 FRN-Rl
weN-1-Fu -211-Al1/5 -A LOOP ISOL-APPDX R-PNL O-L.4 IND LT BKR 1 718 569 FhN R1

N WBNI FU 211 A12/1 'A 6.9Kv SHUTDN BO 1A-A BUS-PT'S A-B G080 9F60BoE001
* WiBN-2-FU -211-A12t1 -A 6900V S0 8D 2A-A -AIN BUS PTS PRI 6080 9F6B0gEOrni

weN-1-FU -211-A1210 -A 6.9KV SHUTDN 8D 1A-A BUS VOLTMETER a5s9 KLC6
'|' WBN-2-FU -211-A12/1l -A 6900V SD 8D ZA-A MAIN BUS PTS SEC - VM 8569 KLC6

* WBN-1-FU -211-A12/11 -4 1ZSV DC EMERG CONT BUS 5156 0130
WBN-?-FU -211-A12/11 -A i25V DC cMERG CONTROL BUS UV AUX RLY 156 OT30
WbN 1-FU 211- Al 2/1? A- 1A25v DC NOR CONT BUS S156 OT07
W . WN-2-FU -211-A1212 -4 125V DC lOR CONTROL BUS-IFF e iV AUX RLY S156 0130

?t BN-2-FU -211-A12/13 -A NOR SUP FROM 6900V UB 2B-BUS PTS SEC -- -S 156 -- 01 6
- L-WaN T1u -211-A12/13A - VM SW-NORM SUPPLY S156 OT6

WB N-1-FU -211-A12/14 -A 125V DC NOR FOR 8KR 1718 S1 56 oT3
WBN -,FU 211 A12/14 A 125VDC DEGRAQEn VOLTAGE XFERtTRIP RLYS 5156 A4J3

* WBN-1-FU -211-A12/2 -A 6.9KV SHUTDN B 1A-A BUS-PT'S B-C
p WBN'?"FU ~211A12/2 -A 6906V SD BD 2A-A MAIN BUS PTS PRI GOO 9F60DE0O0

.BN-1-FU -211-A12/3 -A NOR SUPPLY-6.9sKV UNIT 80 1B PT'S A-B G080 9F608DEOo1
WBN-2-FU -211-Al 2/3 -A NOR SUP FROM 6900V 2B-BUS PTS PRI 0 FOBOEOO

* * WBN-1-FU -21l-A12/4 -A NOR SUPPLY-6.9KV UNIT BD 18 PT'S B-C G080 9F6OBOEOO1
W, N'.27FU '*211*A1 24 'A NOR SUP FROM A6-90V UB 28 BUS PTS PRI G080 9F608DE001
WBN-1-FU -211-A12/5 -A YM TRANS SW 1-XS-82-6C B569 KLC6
liBN-2-FU -Z1-Ai2is -,A VM XFER sw 2-XS-82-6C 8569 KWN6
WBN-1-FUL -211-A12/6 -A VM TRANS SW 1-XS-57-39 b 1-xS-82-6A - - S1 56 - 016

j WBN-2 2FU 2*21-A12/6 *A VM XFER SW 2'XS 57-39 & 2',XS82- 6A 6569 KLC6
p -% WBN-1-FU -211-A12/7 -A aUS 1A-1 6.9 KV PUMP WATTHOUR MFTERS 5156 016

WON 2-FU -211-A12/7 -A 6900V SD BO 2A-A MAIN BUS PTS SEC-WHM S156 016
WBN-1-FU -211-A12/8 -A VM TRANS SW 1-XS-82-6C S156 016

* . WBN-2-FU -2i1-Al2/8 -A VA XFER sw 2-xs-s2-6c S156 0T6
- WBN-1-FU -211-A1I/9 A _ VM TRANS SW 1,XS-'57 -3Q & 1XS'82'6A $156 016

.. -BN-2-FU -211-A 9 -A VH YFER sw 2-xs-s7-39 & 2-XS -2-6A 5156 OT
p WBN 1FU 211--A13/1A -A CS PUMP lA-A AUX TRIP 8569 FhN15

WBsN-2-FU -211-A13AiA -a CS PUHP 2A-A AUX TRIP 8569 FhN1s
WBN-1-FU -211-A13/1N -A CS PUMP IA-A NOR TRIP B56? FRN15

* W8N-2-FU -211-A13/1N -A CS PUMP 2A-A NOR TRIP B569 FRN15
WBN-1-FU -211-A13/2A -4 CS PUMP lA-A AUX CLOSE 5156 OT10
W W8N-2-FU -2L1-Al3A -4 CS PUMP 2A-4 S156 0115

p - WBN 1-'FU 211-A13/2N A CS PUMP IA:'A NOR CLOSE S156 0110
.. WN-2-FU -211-Al3/2ii -A CS PUMP 2A-A S156 0115

- WBN-1-FU -211-A13t25 -A CS PUMP 1A-4 STATUS MONITOR RELAY A2-94 T268 312.062
* WBN-2-FU -211-Al3/25 -A CONTAINMEMT SPRAY PMP 2A-A ?.-MTR-72-27-A CONT *

W8N-I-FU -211-A13/3A -A CS PUMP IA-A AUX ELEV 5156 OT10
. WBN--Fu -211-A13i3A -A CS PUMP 2A-A. s 56 0110

_ _WBN 1-FU 211tAI3/3N *A CS PUMP 1A'A NOR ELEV S156 O110
WBN-2-FU -211-A13/3N -A CS PUMP 2A-A S156 0110

- WON-1-FU -211-Al4/lA -A RHR PUMP 1A-A AUX TRIP B569 FRN15
* WBN-2-FU -211-A14/lA -A RHR PUMP 2A-A 8569 FRN15

WON-1-FU -211-A14/IN -A RHR PUMP 1A-A NOR TRIP 6569 FhN15
W8N 2-FU 211-A14/1N A RHR PUMP 2A-A 8569 FRN15

we6A- E£S-,11s- 7Zr-7- 'oco3
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EQIS Cu 0 LIS~iNG11:02 THURSDAY, JANU8RY 0 7 _

WBN_1 'FU -211"Al4I2A -A
* WdJN-7-FU -211/A142A -A
* WBN-1-FU -211-A41A2N -A
* W6-?.-U -1- Ai4td2tiJ -A

* W8N1 1-FU 211 -A14/25 *A

* WBN-1!-FU -2Il--Al4f2A -A

WBPN- ?-FU
aN -1- _r U_

- _Bfz N 2- FU

-211-Al4(3A -A

-211-Al4/3N 1_ -A

DESCRIPTION_

RHR PUMP IAA AUX CLOSE_

RHR PUMP 1A-A NOR CLOSE
ARHROPUP 2A7-A
RHR PUMP IA A STATUS MONITOR RLY
RAESiDUAL HEAT REMOVAL PHP 2A-A
RHR PUMP 1A-A AUX ELEV __

RHR PUMP
RHR PUMP
R~H R -PU iP

MFG REF # M FG MOO * Vv"r

A 2-96
CONT FUSE

2A- A
lA-A NOR ELEV

Q0

Oils

31 2 .062

OT1O
0110 _

--WBN-1 -FU-.- -Z11- AI 5(IA -A S I PUMP IA-A AUX TRIP 6569 F FN 15
* WN r~oU 2i11A1511AA. -s! PUMP 2A-A4 --- B56 0  FRNi 5

W63N-l-FU -21 1-A15I1 N -A SI PUMP IA-A NOR TRIP 85 69 FRNIS
W8--U -211--A1371INA SIPuMP ZA--A - B569------RI

** WBN-1-FU -211-Al 5/2A -A SI PUMP 1 A-A AUY X CLO-SE Si156 0 115
WaN '2 -FU -21 -1~A * S UP2'A 51 56 011 5

- N- 1 7FU - 21 1- Al 5 1 2 N -A SI PUMiP 1 A-A NOR CLOSE S1 56 0T115-
* wN- ?-FU __2_ii-ZA 5-fZN - -Si_ PUMP -24A-- S1 56 0 i115

W6N 1,FU -211PAl5125 "A 51PUJMP 1 AA STATUS MONITOR RLY A 2 '98 T268 31 2.062
WBN-2-FU -21 1-Al5/ 25 -A STATUS MONITOR RELAY T268 312.062

* __WBN-1-FU -211-Al 513A -A SI PUMP 1A-A AUX _ELEV S1 56 0110
UBN-?-FU- -Al1-A15/3A -A SI PUMP ZA-A SI156 0110
W6N-1-FU -211-AlSI3N -A SI PUMP l A-A NOR ELEV S1 56 0110

* Vj J1; i5- i _- A-- Si -UMP 2 A -A s156 0110
WBN '1 FU '2lI'AI 6(1 A A 1 25V0C AUXTRIP 8XR 1716 ALT FzOR NO 1 85 69 FRN15
W8N-?hFU -211-A16/1A -A 6900V SO BD2- L o O K 11-U RP 86 R1

* ~____N-J-FU -211'Al6flN -A l25VDC NOR TRIP BK(R 1716 ALT FOR NO 1 B569 FRN15
NBN- -FU - 2 1-AJI6IlN -_&--a 6§00V su 60 2A-A ALT NO O K 816-NOR TRIP BS69 FNJ 5

WO1-FU -211-Al 6l2A -A 1 2 5VDC AUX C LOSE 8K R 1 71 6 AL T FOR NO0 1 S156 0115
* O *P 1*11A A 69U0V SO qo 2A".A ALT NO! FO KR 16'AXCLS Si 56 0 115 -

WON '1 PU 2 1- Al 6/ 2N A 1 25V0C NOR CLOSE BKR 1716 ALT FOR NO 1 B569 F RN1 I
- wpi-2-FJ -Z1I1A616/2 -A 6900V S' 80 2A-A -ALT -n~l" _~iP ~ ~6-O LS 556o

*.____WBN-1-FU -211-A16134 -A 125VOC AUX ELEV BKR 1716 ALT FOR NO 1 S1 56 0110
WE--U -11A63 a 69000V SD SD 2A-A ALT Nol FOR BKR 18oAXELY 516ai

-_WSN-1-FU- 21 1- Al 6 f3ti -A 1 ZSVOC N1OR ELEV 3KR 1716 ALT F OR NO 1 Si 56 07110
* UN-U i1A63 -A 6006V SO 'a 24-A ALT NOl FOP BKP 1816-NOR ELEV S1.56 07110

_Y~ wBI-1I-FU -21 1-A16I4 -A LOOP ISOL APPOX R-PNL O-L-4 IND_ LT BKR 1716 B569 FRN1
*WBN-1-FU -21 1-Al 6/ 5 LOOP I SOL APPOX R-PNL O-L-4 INU LT BKR 1716 85 69 Fn -- -

* ~WN-1-FU -Z11-A71T1 -A ALT SUPOLY NO 1 - CSS XFMR C PT'S A-B G980 (F60905001
WON-7- 2FU 21 J-.Al 7 ti A. ALT NO. 1 SUPPLY FROM CSST C B;US PTS PRI G080 9F60BO0O0 I
WBN-1-r-u -21 1-A17/ 2 -A ALT SUPPLY NO 1 - CSS XFMR C PT'S 8-C GO8O 0

FvO0BEOrO1
1NFU ilAl 71Ž_ --A ALT 1NO. 1 SUPPLY FROM CSST C-BUS PTS P Rl G080 9F603E001

* 3N-1-FU -211-Al713 -a 125VDC EMERr, CONTROL BUS 51 56 016 f
WBUJ-2-FU -211-AT3 -A 125V DC EMERG CONT ROL BUS RED' LIGT 56 1

* * WON 1* FU -211 -Al 714 -A VM TRANS SW -XS-.32-6C S1 56 0176.
We N -24U -Žt1l-~;AI17/14 - -.- A- VM X~tE SW 2-xS-8?-Ac 51 56 01 6

~. WBN-1FU -21 I-Al715 -A VMj TRANS SW 1-XS-57-39 P, 1-XS 8Z-6A Si 56 0T6
~W WB- -Li - 1-A 75 -A V1 FR SW 2-XS-57-39 1 2-XS-82-6A Si156 01A

YX, W8N -lFU -211-Al 7(6 -A VM SW-ALT SUPPLY NO 1 S156 0176
w ~~U m I7F vc21 1iP-T1M ST C 76US -PT ~3Ec - Si 6 --

~ . WSN-I-FU -211-Al811lA -4 CVCS PUMP lA-A AUX TRIP B569 FRN15
7 ** W4~2;-FUT-21 1zAl B1A ---;A CC- PUMP 2AA-A ~s69 #PRN15

W614-1-FU -211-A18/1N -A CVCS PUMP l4-A NORTRP56FNl
** ;J2FJ-1-l81 A CC OUPij ZA-;A B560 FI

Wt3N1lFU 211 A1_8f2A A4 CVCS PUMP lA A AUX CLOSE S 1 56 07115
* WgN-2-FU -211-Al8/2A -A CC PUMP 2iA-A -Prepared 5 6 b

* - Reviewed By
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UN DESCRIPTION MFG REF

; W8N -211-A18/2N -A CVCS PUMP 1.-A NOR CLOSE Si 56
.---;rN-- 2 -1=At-8-/I--A CC PUMP 2A-A 515

WBN-1-FIJ -211-AI8/25 -A CVCS PUMP 1A-A STATUS MONITOR RLY 1A2-100 T268
wN 2-FU 211-A18/25 A - STATUS MONITOR RELAY T268
UWN-I-FU -211-A18/3A A - CVCS PUMP 1A-A AUX ELEV S156
W8N-2-FU - 211-Al8/3A -A CC PUMP 2A-A S156
WBN-1-FU -211-A-A/3N A CVCS PUMP 1A-A NOR ELEV S156
WBN-2-FU -211-A18/3N -A CC PUMP 24-A S16-
WBN-1-FU 211.A19/1A -A AUX TRIP SPARE B569
WdiN-2-FUJ -211-Ai9i1A -A AUX TRIP d569

* WON-lIFU -211-A19/1N -A NOR TRIP - SPARE 8569
-WBNii2oFU 211 419/iN A, NOR TRIP B569
WBN-1-FU -211-A19/2A -A AUX CLOSE - SPARE S156
WON-2-FU -211-Al9/2A -A AUX CLOSE 5$156
WON-1-FU -211-A19/2N -A NOR CLOSE - SPARE S156
WdN 2'FU 211 A19/ZN A NOR CLOSE S156
WBN-1-FU -211-A19/3A -A AUX ELEV - SPARE S156
WBN -- FU -211-A19/3A -A AUX ELEV S156
WdN-1 FU 211 -Al 9/ 3 A NOR ELEV - SPARE 5156
WBN-2-FU 211-Ai9/3N -4 NOR ELEV S156
W8N-1-FU -21 1-A2/1 -4 ALT SUPPLY NO 2 CSS XFMR 0 PT'S A-B G0$O
WdN-2-FU -211-42/1 -A - _ALT NO. 2 SUP FROP1 CSST D-BUS PTS PRI G080
WBN-1-FU -211-A2/2 -A ALT SUPPLY NO 2 CSS XFMR 0 PT'S a-C G080
WflN-7-FU 211- A2/2 A ALT NO. 2 SUP FROM CSST D BUS PTS PRI GQ80
WdN-1-FU -211-42/3 -A 125V DC NOR CONTROL BUS - IND LT ISOL - S156
W8N-2-FU -.ii-A2/3 -A i5V OC NOR CONTROL 8Uj RED LIGHT si56
WN-1-FU -2111-A2/4 -A VM SW-ALT SUPPLY NO 2 S156

WBN-2-FU -211-A2/4 -4 ALT NO. 2 SUP FROM CSST D-BUS PTS SEC S1 56
WBN-1-FU -211-42/5 -A VM TRANS SW 1'XS 82 6C $156
WBN 2FU 211-42/5 -A VM XFER SW 2-XS-82-6C S156
WAN-1-FU -211-A2/6 -A VM TRANS SW i-XS-57-39 t 1-XS-32-6A S156

WON-1-FU -211-A2/6 -A VM TRANS SW 1-XS-57-39 & 1-XS-82-6A Si 56
WBN-2-FU -211-A2/6 -A VM XFER SW 2-XS-57-39 & 2-XS 82 6A S156
WdN 1,'FU '211 A20/1A A PRESS HTR BACKUP AUX TRTP 8569
WBN-2-FU -211-420/lA -A PRES HTR BACKUP AUX TRIP 8569
WBN-1-FU -211-A20/iN -A PRESS HTR BACKKUJP NOR TRIP 850°
WBN-2-FU -211-A20/1N -A PRES HTR BACKUP NOR TRIP B569
W8N 1 FU 211 A20/10 P2ESS HTR BACKUP GROUP lA-A F055
WHN-1-FU -211-A20/11 - PRESS HTR BACKUP GROUP 1A-A 8569
WBN-l-FU -211-A20/12 - PRESS HTR 3ACKUP GROUP 1A-A 8569
W8N-I-FU -211-A20/13 - PRESS HTR BACKUP GROUP 1A A 8569

- WdN 1FU -211-A20/14 - PRESS HTR BACKUP GROUP 1A-A 569
_ WdN-1-FU -21I-A20/15 - PRESS HTR BACKUP GROUP 1A-A 8569

- WN-i-FU -211-A20/i6 PRES HTR BACKUP GROUP lA-A b569
-_WBN-1-FU -211-A20/17 - PRESS HTR BACKUP GROUP 14 A e569

WBN-1-FU -211-A20/2A -A PRESS HTR BACKUP AUX CLOSE d569
WBN-2-FU -211-A20/2A -A PRES HTR BACKUP AUX CLOSE S156
WaN-I-FU -211-A20/2N -A PRESS HTR BACKUP NOR CLOSE 5156
W8N-2-FU -211-A20/2N A PRES HTR BACKUP NOR CLOSE S156
W8N-1-FU -211-A20/3A -a PRess HTR hACKUP AUX ELEV $156
WBN-?-FU -21 1-A2U/3A -A PRES HTR BACKUP NOR ELEV S156
WBN-1-FU -21I-AZ0/3N -4 PRESS HTR BACKUP NOR FLEV S156
WdN-2-FU - 211-A20/N A PRES HTR BACKUP NOR ELEV S156LWON-1-FU -211-A20/4 - PQESS HTR BACKUP GROUP 1A-A F055
WBN-1-FU - 11-A20/5 - PRESS HTR dACKUP GROUP 1A-A F055

W-WBNiFU -21i-A?0/6 -- P2FSS HTR BACKUP GRnuP 14-A F0o55WBN-1-FU -.11' A20/7 PR ESS HTR BACKUP GROUP 1A A F055

M MFe MOD N wq '?
w A' ~p
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EQIS CUSTQMIZED LISTING

DE SC RIT PTION al

#is--.--- - w
43N 1 FU 1211 A20/8 PRESS HTR BACKUP GROUP 1A-A F

'j yaN-i-FU -211-A209 - PRcSSHTR BACKUP GROUP iA-A F
*6 Wilt-1-FU -211-A21/1A -A PRESS HTR CINTL GROUP 1D AUX TRIP 8

* WaN-2-Pu -211-A71;1A - PRESSURIiER HTR CONTROL GROUP Z0 CONT rU
* WBN 1 FU 211 A21i1N A PRESS HTR CNTL GROUP 10 NOR TRIP B

* W8N-2-FU -21i-A2t1il - PRESSURIZER HTR CONTROL GROUP 2D CONT FU
,. WN-1-FU -211-A21/10 - PR-SS HTR CNTL GROUP 10D
WN-1-FU -211-Aifii1 - PRESS HTR CNTL GROUP 10 D

* 1BN 1 PU 211IA21/12 PRESS HTR CNTL GROUP 10 B
.' WN:1-FU -211-A21/lA - PRESS HTR CNTL GROUP 10 8
- WN-1-FU 211 A2114 PRESS HTR CNTL GROUP 10 E

. WON-i-FU -21 iA.iIi / - PRESS HTR CiTL GROUP 10b

W3N-1-FU -21 1-A21 t2A -a PRESS HTR BACKUD 10 AUX CLOS

W S ?-FU -z11-A2772A - PRESSURIZER HTR CONTROL GROUP 20 CONT FU
- WON-1-FU -21t-AZI/2N -A PRESS HTR BACKUD 1D AUX CLOS

w YN-2-FU -?11-A21irNM - PRESSURIZER HtR CONTROL GROUP 20 COrJT FU
WBN 1 FU '211A21/3A ' A PRESS HrR BACKUP 10 AUX ELEV

, WBN-2FU -211-A1i3A - PRiSSURIZER HTR CONTROL GROUIP 20 CONT FU
* WBN-1-FU -211-A21/3N -A PRESS HTR BACKUP 10 NOR ELEV
, W814-2-PU -Zii-A2ii3N - PiiEssuRIZER HITR CoNTRoL GROUP 20 coNTr FU

, WBN-1-FU -211-AZ1/4 - PR5SS HTR CNTL GROUP 1D F
. bii-i-FU -2H-AZ1/5 - PRESS HTR CNTL GROUP I U

WBN 1'FPJ 21 1PA21/6 PRESS HTR CNTL GROUP 10
* . w6F--FU 211A2177 S HTR CNTL GROUP ID

. W3N 1 FU 2114A21 - -PRESS HTR CNTL GROUP 10
n- -I-F u- -1 A - PRESS HTR cifi W ,AU 1 0 b

* . W8N-1-FU -211-A311 -A 4RoV SHTDN TRANS 1 t1-B-TRIP

.. W~i-2-FU -211-A3/1 -A i2g C DtSHUToNi TRANS 2Ai-Ae
WdN 1 'FU -21 1PA3t2 4 480V SHTDN TRANS 1 Bl-8-CLOSE

7 .. W31 ZFU A2ii-A3?2 A 125V DC SHUTONr TRANS 2ZA1 A CLOSE
WaN-1-FU -211-A3/3 -A 480V SHTDN TRANS 1a1-B-ELEV

BN-2-FU -21 i1-A33 - 125V DC SHUTON TRiNS 2A
. WBN-1-FU -271-A3/4 -4 4A0V SHTON TRANS IND LTS PNL 1-M-1 g U-M-26

.. W5N2FU J2ii A3 a l5v DC SHUTDN TRANS 2A1 A5

- - WBN-i-FU -211-A3/5 -A LOOP lSOL APPDX R PNL O-L-4 INO LT

-AN 1 *PU 21143/6 A LOOP ISOL APPOX R PNL O-L-4 IND LT
-WrNs- -U---2-1-4 2 A -303 -3A---A----P-R-E-S-S-HT"R-8AGK --U4P--AIJX-E LEV S

.. WBii-1-FUJ -211-44/1 -1A 4R0v sHT0Ni TRANS iA?-A-TRiP -

* W BN-2 -FIJ -211-4411 -A 1?5V DC SHUTON TRANS 2A2-A
. W8N 1 FU 211;A4 /IA 4 ANN -11 TEMP RELAY ISOLATION-APPENDIX R I

- WBN-2FU -211-A4/1 A -a HI TEMP RELAY ISOLATIO1E
. wON-i-FU -21 -A./ 2 - 48OV SHTON TRANS 1A2-A-CLOSE

WeN-7-FU -211-A4/2 -A 1 25v DC SHUTDN TRANS 2A2-A

WON 1-FU 21PA4/3 Zl 4AQV SUiTN TRANS A4-a-EEV-
W ' 4-2-FU -211-44/3 4 1 25V DC SHUTON TRANS 2A2'A
W BN-1-F U_ -211-AAi4 A4 4D0V SHITON TRANS INO LTS PNL 1-M-1 o-M-26

WaN-?.-FU -211-44/4 -A 1?5v DC SHUTON TRANS 2AZ-A

* A ...4-1-Fu -211-4/5 -a INDICATING LT FUSF PNL O-L-4
W&ON- I-FU 211 A4/6 A INDICATING LT FUSE PNL o L 4

,, dN1 rT11_7i A OVSHTN f2ANS I A-A ,TRD E

5 , WBNt- -PU -211-AS/i -A 1 25V DC SHUTUN TRANS 2A-AE
. N- jJ'-211-45/2 -A ' ROV SHTON TRANS 14-A-CLOS '

WN'- ?-FU -211-A5/2 -A 1'5v DC SHUTON TRANS 2A-A
* WdN I1FU 21;-A513 '4 4ROV sUTioN tRANS 14AA ELEV

WBN-2-FU -211-A5/3 -A 1?5v DC SHUTON TRANS 2A-A
W e N1FU l11 A5/4 A Z3aV SHTUN TRANS INO LTS PNL 1-M-1 UO-M-26

IFG REF M MFG MOD
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1569
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I 56

:055
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si 56
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UN I DESCRIPTION MFG REF U MFG' MO'2 4

WBN- U 211-A5/4 -A 125V DC SHUTDN TRANS 2A-A__ __ SI 56 0T6

* WBN 1",FU 211'AS/6 . INDICATING LT FUSE PNL 01,L,4 65 69 FRN-R1
, 5t-j-FU -1 1-A6/1 A -A 6.9KV 0-;C 14-A-AKR 1912 AUX TRIP 8569 F RN I5

* WdN-2-FU -21 1-A6/1 A -A 691)OV SD BO 2A-A EMERG FOR RKR 1922-AUX TRIP 5 6 9 F AN1 5
* BN--U -21-A6c iA o9K O-G 1-A-BKR 1912- -~ NORM- TRIP 8569 0t1

WBN-2-FU -21 1-A6/l N -A 6900V SO 80 2A-A EMERG FOR 8KR 1922-NIOR TRIP B569 _ F;N1 5
WOBN-l-U -21 1 - A6 /2 A -A 6.9KV D-G 1A-A-FBKR 1912 - AUX CLOSE i561OC-

* -RN2.IFU 211- A6/2A A 6900V So RD 2AA EMERG FOR BKR 1 9 22 -AUX CLS SI156 01 15
WBN~-1-FU Z-21 i-A6 i 2N- -A 6.KVDG1AA- 192-NORM CLOSE S 15 6 011 5
W BN-;2-FU -'211-A6/2 N -4 6;OOV SO 80 2A-A EMERG FOR AKR 1922-NOR CLS 51 56 0 7115

* WBN- i ;FU -1- /A -A 6KV0 1--KR1912 -Z AUX ELEV 51 56 0 10
WBN-?-FU -211-A6/3A -A 6900V SO SD 2A-A EMERG FOR RKR 1922-AUX ELEV. S156 0T110
WBN1I *FU 21 1 A6/3N A *.9K D IF;AAB KR 191 N~ORM-- EE V ~ " _ 515 01 _ 610

*.-WBN-2-FU -21I-A6/3N -A 6900V SD 80 2A'-A EHER' FOR BKR 19 22 ;NOR ELEV S1 56 0T10
WON 1U -1- /4 - FEEDER AU TO T RANS F ER LODCKOUT S156 0Ti

8- r- U -21 1A6/4 -A 125V DC AUTO XELCOrS1 56 01 6
* BN-1F 21-65 - LO SO PO R-PNL' 0-L-4 IND IT BKR 1 912 B569 P RN-R 1

-* W8 N- I-F U -2 11 -A6/6 -R LOOP ISOL APPDX RIN -- N T BKR 1 912 ___ 8569 - F RN-R 1
~W8N1ZlF U - 211 -A7 /I -A DIESEL GEN IA-A- PT'S A-B 0096REO

2 8 *2FI 211-,A7fl ~ A - EMERG SUP FROM DG 2A-A-SYS PTS.PRI GOSO QF6QBUEO01
* WBN1:JFU -211 A7j2 4--- -A DIESEL 'GENM lA-A -4 -PtoS 6-C GO80 I)F60DE01

* Wats-2-FU -21 1-A7/2 A4 EMIRG SIJP FROM DG 2A-A-SUS PTS PRI G080 9F60RDEO(1
*BN1U -1-A3 -A DIESEL GE4 1 A-A-VM SW 1-xS-R2-6A 8 569 KC

WBN -2-FU -21 1-A7/3 -A VM XFER SW 1'XS,"82-6A __85 69 KLC6
1 WN FU - 2 1- A7/ 4 -A DIESEL GEN IA-A-VMS X-2C-----------S1 06 .

*'' WB N-?-FU -211-A7/4 -A VM XFER SW 2-XS-82-6C 51 56 016
* WBN-1FU -211-Al/S---- - A- DIESEL AGEM A-- VM, V ARM mo M S 15 6 01 6

-WBN-2-FU -21 1-A7/5 -A EMERG SUP FROM OG 2A-A-BUS PTS SEC 51 56 016
* 1 UN--U_ -'1A/ A 69K HTN8 AA VOLT RELAYS-PRI FUSE SI156 A C10R
~-jWBN *21-FU _ 21 1A7 /6 iA 6.9KV SHUTDOWN 80 2AA
P WBN-1-FU -1-A/ -A 6.9KV SHUTON SD lAA _VOLT RELAYS-SEC FUSE - 569 JKSI

-waN ~2_F-U '21 1*-A7/7 A 6900V SD RU 2A-A M4N BUS PT S SEC-V RLYS Si156 A4J1
WS-U -21-R -AC ERw PUMP -A--A AUX TRIP 859FRNI15

- W8H-2-FU -21 I-AB/i A -A ERCW PUMP 0-A AUX TRIP 65 6Q F RN 15
* WN- -FU -1-A /N~ PM -A NO RP85 69 F-RN15
* W aN"2 F U 211- AS/lN A ERCW PUMP 0-A NOR TRIP B 569 F PN 15

* WBN-i-FU _-211l-A3/2A -A ERCW PUMP A- A AUX CLOSE S856~9 KLC15
* WBN .2. FU 21 1A8 /2 A A E RCW PUMP 0 -A AUX CLOS E 5 6 9 KLC 1

N ~t-FU -'2 1A 8/ 2 -~A ERCW PUMP A-;A NOR CLOSE S 15 6 07115
wfin? Fu -21 1- A8/ 2 U -A ERCW PUMlP D-A NOR CLOSE S 15 6 011 5

* WB--iFU -211-A8/75 _A ERC_ PUMPS A-A -STATUS MONITOR RELAY 1A288 T6 1.6

* wBN 2 'FU .21 1 AS/25 A E RCW PMP D A STA TUS MONI TOR RELAY 2A2 106 3 1 31. 06 ?
w1 U 21A/AERWPM A- U LVSI156 Oi110

*- WBN-2-FU -211-A8/3A -A ERCW PUMP U-A AUX ELEV S156 011I0
W8N-1-FIJ -211-A3/3N - EOCW PUMP A_-A N dR tLEV S5156 0110
WBN '!-FU 211 A8/3N A E RCW PUMP D"A NOR ELEV S1 56 0710

*. W8N~l1:FU ZI11-'A;/lA -A ERCW PUMP B- A AUX T P.IP 8569 FRK1l5
W8N -2'FU 211 AO/lA A ERCW PUMP C-A AUX TR IP B5 oQ FPN15

WN1U 21I1-A9/N fw -A ERWPM -A N6R TR IP 85 69 FAN15
* WBN-2-FU -211-A 9/ IN -A ERCW PUMP C- A NO R T RIP 5 69 FRN15

URN-i-FU -21 1-A / 2A -A ~ RCW PUMP B-A AUX CLOSE 8569 KILC 1
- WON-2-FU -21 1 -A9 /2A -A ERCW PUMP C- A AUX CLOSE S1 56 0 115

* WBN- -F U 211 A9 / 2N A ERCW PUMP B-A NOR CLOSE S1 56 0 7115
WBN-2-FU -21 1-A/N A ERCW PUMiP C- NOR COES1 56 07115

WB--FU -21 -Q2 A EC UPB- A STATUS MUNITR REiL-AY iA?' 90T6832.6

.* U C 4/5-a-/) xr aor,'i /J *ri,)- r,

* * *. do Zi AlasS Cz -Ft'-.J/-45/5-4,/6-<s or 4~7SD /A. Pa4r ouT,
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EQIS COST

U'

L ST I NG

DESCRIPTION MFG REF #

WSNJ-2-FU 211-A9/25 A ERCW PMP C- STATUS MMONITOR RELAY 2A2-104
W8N 1 FU 211-A9/3A A ERCW PUMP B A AUX ELEV

. W3N-2-FU -211-A9/3A -A ERCW PUMP C-A AUX ELEY

* WN-1-FU -21-A9J3N -A ERCW PUMP B-A NOR ELEV

. W8N 2 FU 211- AQ 3N A ERCW PUMP C A NOR ELEV

* WaN-i-ru -211-B iAi -8 OG 1 B-B AC CKT FOR i-FCv-6S-fl
WBN-?-FU - 2115 -A1 -R. - G 7B-d fiEMOTE CNTL CKT FOR 2-FCV-67-65--B
WSN-1- Fu -21 1-aB A2 -B DG 1 8-B RC CKT FOR 1-FCV-67-67-R

* $ WBrJ-?-FU -211-8 fA2 -2 DG 28-8 REMOTE CNTL CKT FOR 2-FCV-67-67-8
W. W 1 FU 211B fl - 81 n DG 16'8 AC CKT FOR AUX CONT RM EMERG START CKT

WBN-7-FU -211-B e1 -f OG 28-8 RC CKT FOR AUX RM cMcRG START CKT
* WBN-I-FU -2ii-fl iB32 - OG iB-8 REMOTE CONTROL CIRCIJIT

W8N-2-FU -211-B /B2 -T1 OG, 28-B REMOTE CONTROL CIRCUIT
W-N-1-FU -21-B /C¶ -S DG 1B-B RC CKT FOR AUX CONfT tMi EMERG STOP CKT

4 W 1WBN 2 FU - 21 1-8 /Ci I8 OG 2B A RC CKT FOP AUX CONT RM EMERG STOP CKT
AN--PU -211-fl /C2 -Q OG 18-8 AC CKT FOR EMERG START CKT

W 8N-2-FU -211-B /C2 -B Dr 28-8 RC CKT FOR EMERG START CKT
* . W8'i--FU -211s l i4 -R 6-R0V 5 -ALT NO. 2 FOR BKR 1938-GA LT

WBN-2-1U -211-B 115 -8 &QOOV SD 80 2P-B ALT NO. 2 FOR RKR 1938-RED LT

. WBN 2 rU 211'B 7i 15 3 cMER SUP FROM OG 28-8 - BUS PTS SEC

11 :02 TH

MFG Moo

T268 3 312.062
S156 110 id- -
S 1 5 6 0 7 1 0
S1 s6 oillJ
5156 0110
T768 FLAS 5
T268 FLAS 5

T268 FLAS 5
T268

T268

T268

T26ST268

8 569
as 56

W . WBN-2-FU -211-B 11/4L -1 6?OOV SO 8D 2A-B NORM FOR BKR 1326 - GR LT a560
w6H-L2- 6 -211- i 1 500 - hOOV SD ao 2S-; NORM FOR SPR I 26 - PEt Lt 8569
W8f4-?-FUJ -211-B 1 6/4 -B 6900V SD DO 0F-5 ALT N0. 1 FOR BKR 182d-GR LT 3569

. UBt-2-FU 2i i1615 6 6900V SD 80 2e R ALT NO. 1 FOR RKR 18280 LT a569

WBFI-1-FU -211-B1/1A -A ALT FOR N02-AUX TRIP sKR 1934 B569
UWN' 2;FU 211TM7IA O R K -TP6¢

* WBN-1-FU -211-B1 /1 N -q ALT FOR N02-NOR TRIP IKR 1 934 B569
WBN-2--FU - 1i-aiN A 6QdtOV SD bo 2fl-i ALT Nio2 FOR BKP 1938-NoR TOIP B569

W8N-1-FU -211-81/2A -Fl ALT FDR N02-AUX CLOSE OKR 1934 8569

* WdN-Z-i U -2 j1-B1/2A -B 6oOOv SO 9D 25-9 ALT No2 FOR RKR I938'aUX cLs si56
WBP 1 FU 2'11' 81/2 N 8 ALT FOR N02-NOR CLOSE -KR 1934 S156

W3 N- -FU -211-81 12N -N 6900v SO B0 28B- ALT NO? FOR sKR 5 968-NORcLs 656Q

o - waN-1-FU -211-B1/3A -A ALT FDR No2-AUX ELEV BKR 1934 S156
wN-2-FU -211-a1j3A -B 6'OY SD 80 29-B ALT No FOR bKA 1938-;AUX ELEV sl56

WBN-1-FU -211-B1/3N -8 ALT FDR NQ2-NoR ELEV sKR 1934 5156

* W 1i -2N FU '2ii8113N 9 6900V sn 80 28-R ALT N02 FOR sKt 1938-NOR ELEV f569

WdN-1-FU -211-81/ -4 - O-L-4 IND LIGHT- LOOP ISOLATION APP. R 8569

* W6AN-l-FU -211Bl/53O-9LOL4N NDL IGHT-LO0P I-S-O-LAT-I-ONA-P-P.- R - 856L9-
* . WsN-1-FU -211-010/lA -S MOAFW PUJMP 18-B AUX TRIP 856°

WBi2FU A^ 1'n W1 iA B MDAFW PUM6 2l-8 B569

WBN- 1- FU -211 -B1 011 N -5 MOAFW PUMP 1l - B NOR T RIP 65 69

* Wt311-2-FU *i .1 81OA1N A MOAFW PUMo Z'B b56 t
w81I-1-FU -211-B10l2A A MOAFW PUMP 18-B AUX CLOSE S156
WdN-?-FU -211-BO1t2K -8 MOAFW PUiMP 27B-B ...- S56*

* W8N-l-FU -211B-10O2N -B MOAFW PUMP 1 B-B NOR CLOSE S156
An WN FU 11 1OjZN - MfA¢W PUMPi B;s Si 56

W_ N-_ I FU -211-810/25 -B MDAFW PUMD 1 B-B STATUS MONITOR RELAY 82-92 T268

o .. W811t-FU 2119.blO jZ aTATUS MONJITOR RELAY T768
w8N-1-FU -211-B10D-A -R MOAFW PMP 16-8 AUX ELEV S156

--- B ------- S156
* wi.W-l1-Fu -211-810f 3M a MOAFW PMP 15-6 NOR ELEV 5156

U-846-2-FU '-21 1DB1013H - MbAFW PUMP 2B-B 5156

WBN-1-FU -211-B11/1A -R NORM FDR 3KR 172
6 -AUX TRIP l569

*. - I U8N?7FU E211 ;g11/1A B t 60D0V SD 80 24-P, NOR FDR BKQ 18?6-AUx TRIP A56a

WBN-1-FU 211-81111 N -r NORM FDR BKR 1726-NORM TRIP 8569

wSN-?-FU -211-B11 t1N -8 6900V SD nD 28-B NOR FDR RKP 1826-NOR TRIP 8569

FLAS 5
FLAS 5
FLAS 5
Fi*5 5

FL*5 5
FLAS 5

FLAS 5
FRN-R1

FAN- k1
FRN-R1
F~N-R1
fiRN-Ri
FAN RI

FRN1 5

tPN1 5
KLC15

-- 0115
OT15

0110
oil0'

A2 CiOR
N N 1 5

F R N-il
.FRN-RI

FRN1 5
P 1 s
011 3

31 2.062
',1 2.0620T10

07T 1 0
F R I U

FRN 15

FRN15
FANi 5

FRN 5

URSOAY. JAN
,9,cegs ewrp
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MFG REF J1
- ODESCRIPTION-

.. . . l. . - .- . - .- - - - -.

F U :211- a2A R. NORM FOR BKR 1726-AUX CLOSE U
N-2U -21 -all/2A -n h V SBN RlFWA RR 1R

) W8N-I-FU -211-a11/2IN -8 NORM FOR BKR 1726-NORM CLOSE
* WS 7 FU Z11B11/ZN 9 6900V SD a0 2B8a NOR FOR AKR 1826- NOR CLS

* WBN-1-FU -211-alB/3A -A NORM FOR sLR 1726-AUX ELEV

. WBN-2-FU -211-B11/3A *8 6900V SD RD 2B-8 NOR FOR BKR 1826-AUX ELEV

- WBN-1-FU - 211-811/3ti -A NORM FDR 8KR 1726-NORM ELEV

- WBN-2-FU - 211311&3N -8 6900v SO 80 Z8-P NOP FOR R 1826-NOR ELEV

* . WBN-1-FU 21 1 B1 1/4 O- L -4 ING LT.LOOP ISOLATION APP. R
+ WBN-i-FU -211-311/5 9 U-i-4 IND LT-LOnP ISOLATION APP. R

dN-1-FU -211-81 2/1 -r h.9KV SHUTON aD 18-9-sUS PT' S A-B

| WBN^2-FU -711-?12/1 -R 6900V 50 80 26-8 MAIN BUS PTS PRI

. 8 BN-1-FU -211-1 B2/1n -R 6- 9rV SHUTON 60 13-8-VM & VOLT RELAYS

|WN-t-FU -2ii-B12/Oi e a90v sn sD 2a 8 MAIN 3UShPTSSEC'VH
B . WBN-1-FU -211-a12/11 -8 6.9KV SHUTON BO 1J-9-DC CONTROL BUS-EMERG

W8N-7-FU -. 11-a12t11 - I i25v DC EM-RG CONTROL BUS-UV AUX RLY

WdN-1-FU -2 11-Bi 2/1 2 -8 6.9KV SHUTON SD 18-8-OC CONTROL BUS-NORMAL

* WBN-2-FU -211-612112 -3 125v DC NJOR CONTROL 8US-DIFF & UV AUX RLY

.Wdh-1--FU - 11-81 2/13 - l NORM SUPPLY 6.9KV 8d iC wHNM WHM & VM
Y[WBN-7-FU -211-812/13 ONn2 SUP FROM 6900V US zC-aUS PTS SEC

* WON 1 FU 2116 a12/14 -B 125v DC 6.9KV SHUTDN 80 19-8

WBN-2ZFU -211-B12/i4 -: 125V OC DEGRADED VOLTAGE XFERtTRIP RLYS

* WBN-1-FU -211-8122 -8 6.9KV SHUTDN 80 18-8 BUS PT'S B-C

WBN 2-Fu -211-a12/? -8 6ib9V SD 80 28-R MAIN BUS PTS PRI
WBN-1-:U -211-812/3 -B NOR SUPPLY 6.9KV BO iC PT'S A-8

* W8U' 2 FU 21i B12i3 i NOR SuP FROM 690via 2C sus PTS PRI

* WBN-1-FU -211-81 2/4 -8 NOR SUPPLY 6.9KV 80 iC PT'S 8-C

WSN-2-FU -211-612/4 -I NOR SUP FROM4 69tOV Ud zc-nus PTS PRI
WBN-1-FU -211-a12/5 -3 VM TRANS SW 1-xS-82-36C

N WN-2-FU -211-812/5 *I VM XFER SW 2 XS82 36C
) WB4-1-FU -21 1-B1 2/6 -3 VM TRANS SW I-XS-57-66 ?,1-XS-8?-36A

1WBN-2-FU -211-312/6 -3 VM XFER SW Ž-XS-5766 d 2-X58236A

* WBN-1-FU -211-812/7 -3 BUS 18-8 6.9KV PUIIPS-WATTHOUR MHTERS
WdN-?-FU -211-B12/7 -B 6900V 50 so 2B-8 MAIN BUS PTS SEC-WHM

WBN-1-FU -21I-812/8 -9 VM TRANS SW 1-XS-82-36C
W WBN-2-FU -211-812/8 8 VM XFER SW 2 -xS 82 36C
w N-1-FU -211- 8129 -B VM TRANS SW 1-XS-57-o6_ P 1-XS-82-36A

WBN- 2-Fu 211 812/9 3 VM XFER SW 2 XS-57' 66 & 2 -XS -3236A
O WBN-1-FU -211-813/lA R CS PUMP 18-8 AUX TRIP

WBN-2-FU -211-613/lA -- CS PUMP 2B-B
WBN-1-FU -211-313/1N - R C S PUMP 18- - Jt NOR TRIP

N' U 7---- . . -- .8 -...
C WBN 2 U 211813/IN - Cs PUMP 288-

WBN-1-FU -211-813/2A- - CS PUMP 13-P AUX CLOSE
WaN ?.-FU 211i-8V3/2A 8 Cs PUMP 288B

5 WBN-1-F U -211-B13/2N -9 CS PUMP 1B-B NOR CLOSE
WBN-2-FU -211-81 3/2N -B CS PUMP 2B

WSN-1-FU -211-B13t25 -P CS PUMP 18-B STATUS MONITOR RELAY B2 94

5 WBN-2-FU -211-B13/25 -8 CONTAINMEMT SPRAY PMP 28-8 2-MTR-72-10-P CONT
-1-FU -211-813/3A -R CS PUMP 18-8_AUX ELFV

*_WBN 2 FU 211 313/3A 3 Cs PUMP zss --
5 WBN-1-FU -211-81 3/3N -3 CS PUMP 18-B NOR ELEV

WBN-2-FU -211-81 3/3h -A CS PUMP 2B-3
WBN-1-FU -211-81 4/1 A -8 RHR PUMP 1 8-8 AUX TRID

5 W6N-2-FU -211-814/1A -R RHR PUMP 2b8-
WBN-1-FU -211- a14/li R RHR PUMP 1B 8 NOR TRIP
W8N-2-FU -211-814/IN -8 RHR PUMP 7H-B

M~r ,1111,9S 10,7',

I G - _Y. A~v4; G 5/

S156 0115

S156 0115

B569 FhN15
S156 0110
S156 0110
S156 Oll .. 0110
S156 0110

8569 FRN-R1
8569 FRN-Rl
GOBO 9F61ODEOnI
G080 9F60BDEOOn
B569 KLC6
BS69 hLC10-
S156 0130
S155 0173
5156 0130
S156 0130

S156 -- 016
s156 0U6

S156 A4J3
S156 013
Gnan80 FOSDE001
G080 9F608DE001
G(80 9F60O8E0D1

G080 9F60SDE001
60S0 9F609DEOOI
G080 9FhOBDEO0l
8569 KLC6
S156 016

5156 OTf
Si56 016 o

S156 016
S156 016
S136 OT6
S156 016
S156 01 6
8a569 KUN6
L569 FN115
656Q FRN15
0569 FRN1
B569 FRN1S
S156 OTl5
S156 0115
S156 0115
S156 0115
T263 312.062
T26S *1?.062
S156 OT10
Si 56 0110
S156 O011
S156 0D10
B569 FhN15
8569 FRNIS
d569 rFN15
a569 Fil:15
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EQIS CS .0 LSTING111:02 THURSOAYP JANUARY-1 O 8

OESCRIPTION W

* WN1 -F U -211-Bl412A -1__ RHR PUMP 1F3-8 AUX CLOSE
W8N-2-FU -211-81 412A -.1 RjiR PUMP 28-

* WBN-I-FU - 211-o1 4f2rj -F rk HR PUMP 1fs-B NOR CLOSE
* WtjIrJ-2~FU 2i1O1lZN , RHR PUMP 281f3
* WBN-1-FU -211-014f25 -1 RH4R PUMP 16-8 STATUS MONITOR RELAY 82 9'S
* N-2FUZ 21 645 RESIDUAL HEAT REMOVAL PHP 28 CN FS

WBN-1-FU -211-514f3A -A RHR PUMP IRh8 AUX ELEV
W8'IEN-?-FIJ -211-8141 3A -D RR PMP a-

* * WtI.N-I1-FU. -211-8314/ 3N -11 RHR PUMP 18B-B NOR ELEV
* W3FJ ?* FU 211- 31413N cl RHR PUMP 20 B

WaN-l-Fl) -211-B15/lA -A SI PUMP 16-8 AUX TRIP
* w8N!FU 211u 7 B15/11) 1 Si PUMP 28-6

_W6N1-FU -211-6135/1N -13 SI PUMP I168P NOR T.RI
WdN-2FU - 211-B1jiN --MI SI PUMP 28-8

AP WBH-1-FU -211-B15/2A -f R SI P UM P 1 48. AUX CLOSE
WEIN 2FU.0-- 2i i1315t2A .S Si- PUMP 2B-
WBt4-1-FU -211-815/2N -A sr Pump IB -18 NOR CLOSE

Si'N!FO 2 o /2N -81 StPMP>-
* WBN- 1 FU -211-81_5/25 - R SI PUMP I18-B STATUS MON4ITOR RELAY A2 98 _

W1 3 2- FUZ2 1 8-1 51 -1 TTU ONTR EA
* _WBNl-1-FU -211-615/3A - 8 SI PUMP 18 13 AUX ELEV

* A qR'J - r- U - -- 2 1-- 1- S- / i LA ,- -- s - _ SjP iJM P 28Ek-_fA
Wa__ !1 F U I-l I- 31 5I3N -G SI PUI'P 10 S NOR ELEV

* WSN'4?-FU -211-815/3A -8. 69LUMP26V
WO9N-1-FU -211-8316/lN -4 125VDC AOR TRIP 8KR 1728 ALT FOR N01

- W!~-2-~ -211816/A - 069V Si EO 26 ?-AALt NO! FOR 11KR 1828-NUX TRIP
* W-NI-1-FU -211-616/iNA- 125VDC NOR TRIPE nKR 1728 ALT FOR NOI
0 WBN 2-FU -211-816g12A-l 69400l SD 00 211-9 ALT NO1 FOR RKR 1828-AOR TRIP

W131-1-FUJ -21 1- l6 / 2N -B 1 25VDC AUR CLOSE 8KR 1 728 ALT FOR N0l
* WON- 11F U -21i1-B6/2N -5' 690OV S0 P0 28-B ALT rJ01 FOP 3 KR 1828-AUX CLS

W BN -1-FU -211-BI13A2 -B 125VDC NOR CLOE_ BKR 1728 ALT FOR N01
w 83N-, U -21-81f2 600V So 30 267-8 ALT NOl FOP eK i$8-8AUK ELSV

Wall-I-FU -211-816f3N -B 125VOC.NOR ELEV BKR 1728 ALT FOR NOI

,,UBN F, FU - 21 1- a16 /4 -8 LOOP ISOL APPOK R-PNL 0-L-4 IND LT BKR 1728
W8 P- 1-F U - 211- 61 6/ f i- LOOP ISOL APPO)X R -PNL 0-L- 4 m T~Q1

* ~ i3N-i-FU -21 1-61l7/f1 -8 ALT SUJPPLY NO 1- CSS XFMR 0-PT'S A-4
U BN ` ;F U '21 ; A17 /I A~ ALT-No. I SUPPLY PROM CSST O-BUS PTS PRt

C W B N- I- FU -211- 1 71/2 9 ALT SUPPLY NO 1-CSS XFM4R Dl-PT'S 6-C
* L~~ ?U 2181/2 Lt- NO. 1 SUPPLY FROM CSSfTFP BUS PTS PRI

____WkUN-1-FU -11-B17/3 -A 125VOC EMERG CONTROL BUS A.VKV SIITON 80 18-18
WkON2-FU - 2 I1 -8 V 71 3 -_ I9VCEEGONR BU E LIGHT

- WN-1-FU -211-61714 9 V RN SW 1-XS-82-34C

W8N-1r-U -2 11 - B1 7 5 -8. VM TRANS Sw 1-xS-57-66 1-XS-82-36A
*.2 WO ~F d .2 i 1617/5 '3 - Vii XFR S W 2--x s5 576:6 &-XS-8Ž3~

WRN-I-FU -21 F- 8i716 -fl ALT SUPPLY NO 1-VM. WMP WHM. RELAYS
WU8S- 0 T S--- S6E E - -

* W13r1-1-FU -211- 61 8/ 1A -.3 CC PUMP 18-0 AUX TRIP
----W 8 ~2-7FU 2 111~791 f1 A -- , CC - PUMP 288~-

WBN 1 -FU 211-818/1N CC PUMP 1 68 NOR T RIP
* Wsr4-?-mU -;? 1 ;;al8 / I -H CC PUMP 20~-A NOP. TRIP

WJ1t-1-FU ?I ~1131 8/ 2A -R CC PUMP 1 8-6 AUX CLOSE
Wiu- 2-FU - ?11-M 13fA -9 CC PUMP 23-A

..- -A FUJE 3t'M'PWAO V A'OT' _C#0)d -A M/P W,* P9.

MFG REF P

S1 56

SI 56
Si 56
T26q
T26t'
51 56

S15

S1 56

B569

8569

S1 56

T268

51 56
S 1 5 6

Si156
856 9

85 69
S1 56

85 69

S1 56
S1 56
S51 5 6
Si156

8569

G080
GO 80
GO BID
G080

Si51 IS

51 56

15 6

5 69

856 9
356 9
SI156

MFG, MO400

Oil 5

A 1 2 . 062
31 2.062
011 5

FLCIOi
01 10

F' 71 5

FN 1 5

FAN15-

FRN1 5

31) 062
312~.0623

O T1O

0RN1 5

F;NI 5

FRN1 5
011N i5

011 0

F RN-Ri

9F60O10EOnl
PF60R0E 001

9F016 E0

016

FRN15
FRN1 5
FRN1 5

01 10
ojWS
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* UN DESCRIPTION

X W~W 211 - -/~* WBN FU 211 91 8/2N 3 CC PUMP 18'9 NOR CLOSE -
ZULU -- 21 1- ` k 8 i 24-'-- ! C-C-P~ _HP2' __B -e--~~~~~--~~-~----~- -

W . WBN-1-FU -211-818/25 -3 CC PUMP 18-B STATUS MONJITOR RELAY 182 10C T268
-W8ih-fU -211-S18/25 -8 STATUS MONITOR RELAY T268

W WBN 1I-FU 211 81 8/3A *E3 CC PUMP 18 B AUX ELEV 8569
* WBN-Z2-FU -211-818/3A - - CC PUMP 2B-B

WBN-1-FU -211-818/3N -8, CC PUMP -1-B NOR ELEV - --- Si 56

WBN-2-FU 211 sia/3N 3 CC PUMP 25B 5 15 6
- WBN-1-FU -211-319/lA -8 AUX TRIP - SPARE B569

W B N-2Z-FU -211-a19/1A -8 AUX TRIP 6569

W BN-1-FU -211-319/1N '3 NOR TRIP - SPARE H569
N* WBN"2"FU *11l 419/iN F B NOR TRIP 8569

WBN-1-FU -211-31 912A -3 AIJX CLOSE - SPARE S-156
WBN-

2 -FU -211-1I/2A - AUX CLosE s156
__.. WdN *1'-FU 211 919/2N 8 1JOR CLOSE * SPARE S156

6WBN-2-FU -211-819/2N -8 NOR CLOSE s156
WaN-1-FU -211-819/3A -B AUX ELEV - SPARE S1 56

j WBN-?-FU -211-819/3A -,D AUX ELEV 5156
WdN-1-FU -211-319/3N -B NOR ELEV - SPARE S156

WBN-2-FU 11B19/3N-8 NOR E s156 -

8 WdN-1-FU -211-82/1 -8 ALT SUPPLY NO? CSS XFMR C PT'S A-B G080
F WBiJ-2 EU 211 62/1 - ALT NO.. 2 suP FROr4 CSST C' aus PTS PRI G080

WBN-1-FU -211-82/2 -8 ALT SUPPLY N02 CSS XFMR C PTOS B-C G080
j. WfN- 2-FU c211B2/2? i ALT NO. 2 SUP FRCM CSST C BUS PTS PRI G080

WdN-1-FU -211-82/31 -- 125V DC NOR CONTROL BUS - IND LT ISOL s156
- WBN-2-FU -211-82/3 -8 125V DC NOR CONTROL sus F LSi 56

i WBN-1-fU -211-B2/4 -a ALT SUPPLY No2 - VM, WM, WHM, RFLAYS S156
WAN-FU -211-82/4 -A ALT NO. 2 suP FROM CSST C-BUS PTS SEC S156

WBN 1 FU 211 82/5 .B V4 TRANS SW 1" XS 82 36C S156

j B-2 WBN-2-FU -211-82/S -8 VM XFER sw 2-XS-82-36C S156

* W W8N-1-FU -21 1-2/6 -B VM TRANS SW 1-XS-57-o6 P 1-XS-83-36A s156
WB-2-E -1-/62-XS-82-36A 5. s--FU - 21 1 - B2J/6 - nVM XFER s2-xs-76 2-xss6Ai6

j WBN-1-FU -211-a20/14 -8 PRES HYR BACKUP 18-B AUX TRIP 8569
WBN ii-2-FU -211-820/1A -6 PRES HTR BACKUP AUX TRIP s156

WBn _1-FU 211-B8201/N - PRESS HTR 8CKUP 1bB NORN TRIP 8569
* WBN-2-FU -211-820/1N -A PRES HTR BACKUP a8569

W-N-1-FU -211- 20I1O - - PR ES-S HTR BACKUP GROUP lb-s F(ss
WBM-1-FU -211-820/11 - PRESS HTR BACKUP GROUP 1lB- - 856°

_ . WN 1-FU -211-820/12 - PRESS HTR BACKUP GROUP 1B3-6 8569
WBN-1-FU -211-B20/13 - PRESS HTR BACKUP GROUP 16 B a56Q

C waN,:1 F U -211-820/14 - PRESS HTR BACKUP GROUP lB-B 8569
* A¶I | W-1-FU -211-20/15 - PRESs HTR BACKUi GROUP 1B-a $569

WBN-1-FU -211-B0?/16 - PRESS HTR BACKUP GROUP 1B-B 8569

- WBN-1-U -2B1-B20/i7- PRESS HTR BaCKuP GROUP 18-8 H569

. WBN-1-FU -211-82o/2A -a PRES HTR BACKUP 18-B AUX CLOSE 8569
WBN-2-FU -211 B20/2A - PRES HTR BACKUP 5156

WBN-1-FU -21 1-a?0/2N -8 PRES HTR BACKUP 13-B NOR CLOSE 8S.69

j WBN-2-FU -211-2o/2N -RF PRES HTR BACKUP NOR CLOSE S156
WtN 1'-FU- 211-B20/3A '8 PRES HTR BACKUP 1H-B AUX ELEV s156
W8N-2-FU -211-82013A -8 PRES HTR BACKUP AUX ELEV S1 56

j - waN-1-FU -211-B20/3N -B PRES HTR BACKUP 18-8 NOR ELEV S156
WBN-2-Fj -211-BO/3N -B PRES HTR BACKUP NOR ELEV S156
WBN-1-FU -211-820/4 - PRESS HTQR BACKUP GROUP 1B-B F055

* WBN -FEU 211 B20/5 PRESS HTR BACKUP GROUP 1813 FO55
e W13N-1-FU -211-820/6 - PRESS HTR BACKUP GROUP 18-B F055

- WBN1FU -211-820/7 7 PRESS HTR BACKUP GROUP i18-3 F055
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11:02 THURSDAY, JANUARY 18,

nF'CrRTPT rnt

qt5 WS-1 -FU 2~11-B20B - PRESS HTR BACKUP GROUP 1BB- F055
WONm IFU -2lf:-B2O'd - RS AI BA ~GOP 1BB--F055

___WON-1-FU -211-82111A -O PRES HTR BACKUP IC-AUX TRIP S156
W 8N-;-FU -11-B2 i1 i -L_ PPES HJTR OACKUP 2C AUX TRIP 8 56 9
WBN-1-FU -21 1-571/iN - PRES HTR BACKUP IC - IIOR TRIP S156

* W aN- R-F 0U -211-821/11N -8 PRES HTR BACKUP 2C MCP TRIP 85 6Q
-WsN-l-FU -211-021flO - PRESS HTR BACK UP GROUP_ IC 6
W9 N 1'.'F U -121 1 ,B2 1f I1 PRESS HTR BACKUP GRU iC 8569

* W8N-l-FU -211-B21/12- PRESS HTR BACKUP GROUP i C 8569
W AN- .1I 'PU - 211'8?1/13i i PRESS ~HTR BACKUP. GROUP i C 85 69
W1BN-1-F U -211-821/14 - PRESS HTR BA CK UP GROUP 1 C 5 69

* _WBN-1-F~4U__ -21i-Bi i5i - PRESS HktR BACKUP GROUP iC B569
WBN-1Fu -211-B2lf2A -9 PRESHTR BACKUP iC_ AUX CLOSE S156
WBN 2-FU -:?lI-B?1/2A .9 PRSHT AKU CAU 5 15

* -WBN-1-FUJ -211-821/2N -R PRES HTR BACKUP IC NOR CLOSE S1 56
WON -2F7U-~2iP8TVMN 8~ PRES HfR BACKUP 2C NOP CLOS Si 56

__WBNH-1-FU -211-821/3A -B PRES HTR BACKUP IC AUX ELEV S5156
* . W~h-U -11B1 A 9 PR'S HIR BACRUP-2C AUX E:LE V S 15 6

W B.N-1- F-u -21 1- B21 f3H N PRES HTR BACKUP IC NOR ELEV Si156
WBN-2-FU -211-9?1/f3M -B PRES HTR-BACKUP2C S15

!,,3N:1-Fu - 211-82 1 / 4 PRESS HTR BACKUP GROUP I C F0)55

W ON-1 FU -21 1- 821/6-6 PRESS HTR BACKUP GROUP FC 055
* WN-U -1-8i7PESHRBACKUP GROUP iC (A) F055

WBN-1-FU -21 1- 821/8 - PRESS HTR BACKUP GROUP IC F055
W8N- -FU -__1 -B,2 1 /9 - PRESS HTR BACKUP GR6U IC FO55

* WB N I1F U -211-83/1 -53 125V DC SHUTDN TRANS 181-B TRIP 8 6 9
W N- 2 1 ij- 2 i I z g 1 ?-I75VT-bt sHUtbN TRANS 2 61-0 856 9

__WON -I-PU -211-83/2 - 1 ?5V DC SHUTDN TRANS 181-1 CLOSE B569
* W--U -118/ -5 1 23V0DC SHUTbN TRANS 281-B S156

* WBN-1-PU -211-533 /3 -FO __125V DC SHUTDN TRANS 1B1-BELEV S156
WBN-2-FU - 21 1 -83/f3 W-1 VDCSNTO-TAN --R- -- Si56

* WON 1 FU - 21 1- 83/4 -s 125V DC SHUTON TRANS 11 B1--CONT SI 56
_ WBN-?.-FU i11-3/4 -- - I 25V 6C SHUTO b~tRANS 2561-6 Si 56
* WON-l-FU -211- 83 / 5 - LOOP ISOL APPOX R PN4L -L-4 IND LT B569

* WON -- U al1B/6 - LboOP ISOLAPPOXb RP NL D-L-_4 IND LT 8569
*WBN-1-FU -211,B4/1 B1 4*30V SHUTDIJ TRANS IR28P_TRIP 8569

WBN- 2-F I -21 1-84 /1 -a IVD HTNTAS282'_-856
* WBN-1-FU -211-B4/1 A -i ANN HI TEMP RELAY ISOLATION APPENDIX R 5 69

W -FU -1-/A HI TEMP RELAY ISOLATION 5 6 9
* WBN-1-FU 21 I8 4/f2 490V SHUTON TRANS 152-B CLOSE B569

* W W81J4- 2-FU 21 i-84/2 -9 1 25V DC SHUTDON TRANS 2B2-ri 51 56
- WON -1 FU 211 8-4/3 .. 480V SHUTON TRANS 1928, ELEV 51 56

WBN52-U 211-B4/3 -5 1 25V DC SHUT ON TAS -BS5_6
* _WBN-1-FU -21 1- 84 /4 -B IND LT FUSES 1-M-i & OH.. 26 Si156

WBN`2'FU 21 -'A-- - l?5V DC SHUTUN TRANS SB- s15 6
~WBN-1-FU -21 1-84/5 -B LOOP ISOLATION APPDX R-IND) LT D-L-4 B569

* * WN1U21B/ LPISLAPPOX R ;~iND LT O- L`4 85S69
WB--FU-11 sl480V SHTON TRANS 18 8 TRIP B__ 569P

* . WBN-1FU 21 1-85/? -B 480V SHTON TRANS 18-B CLOSE BS 6
WB N.. ii U211 1_B5 12 h 1 2 5V DC -SHUT ON T RANS 2 V8 B $156

- WON-i1-PU -2 1 1-85/3 -B 450V SHTON TRANS 18-B ELEV 1 5 6
* , W BN-'.? ZF U_21 1 zBS/3 zP, I?5 V D C S HUTO0N T RA NS 2 6-` 51SI56

WBN-1-FU - 21 185 /4 -B IHO LT FUSES 1-M-1 & 0-M-26 5 1 56
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UIDESCRIPTION MFG REF N MFG MOO U _ LCCA

_-pWBN1 U -211-B5/5 -R LOOP ISOL APPDX R- IND LT 0-L-4 B569 FR N-R I___A/__
WN1-FF -M5B56 "8 LOOP rSOU___P-TJX TR-D F .4 8_5 69 FR IF if

* WBN-1-FU -211-86/lA B8 6.9KV O-G 1B-B BKR 1914- AUJX TRIP 8569 F R N 1 5____
69OOVSDBD2B 1 REBERC aFOR -BKR 1924~AUX TRIP 8---569 FRN15 ALC 11%I~t

* WBN-1-FU -211-B6/iN -8 6.9KV O-G 1B8- BKR 1914- NORM TRIP__ B569 F AN 1 V A ______

* WBN-2-FU -211-B6/lN -a 6900V SOo288EEGFRBR 92-O IP59 -- FN1 ,_;V IAI/5 4
WBN-1-FU -2 1- 86/12 A -8 6.9KV 0-G 18-B BKR 1914- AUX CLOSE S 15 6 011 5 Y " _____

W BN';2'.F U Z 1 -g6/2 A ~B 6900V SO 60 28-6 EMERG FOR BKR 1924-AUX CLS S 6O~ A/
WBN-~1-FU -211-86/2N -B 6.9 KV D-G BKR 1914 - NORM CLOSE 51.56 0 T115 - ______*

B6/2F -f~17N 8 cO O8 8 MEGFRBR12.O CI 5156 - lOAl
WBN-1-FU -211-86/3A -8 6.9Kv OG 18-8 BKR 1914 - AUX ELEV ___ S156 0110 ___Y A _____

WBN-2-FU -21Ii-86/3 -B 6§66V SD828-8 EMEt~RG FOR BKR 1924-_AUX ELE 4_1_' 0115 Y Al
WBN-11'4U -21 1 '66/3 N ~8 6.9KV OGIB 18'8K R 191 4 J" NOR ELEV S1 56 0 110 Y 4
WBNI'12'FU '21 '- B6/3N -B 6900V SO 80 2B-9 EMERG FOR BKR 1924-NOR ELEV 5156 0110 V A

*. WBN-1-F U -21 1-8B6 /4 - B FEEDER AUTO TRANSFER LOCKOUT 5 6 9 KLC6-
2B4F- 1 - B6/4 -B 125V0DC AUTO XFER LOCKOUT. "a156 016 -

WBN-I-FU -21 1-86/f5 -B INDICATING LT FUSE PNL 0OL'-4 85 69 FRN-!Rl __ Al ___

* *~ WBN-1'-FU-2i1 6 /6 -8 INDICATING LT FUSE _PN'L d0__-L4 B- 569 FAN-Rl y Nv
ON'1'FU ~21 1;B7 1 ;"B USL GEN 1B"'R PT'S A-D GO80 9F60BDE00I
wB--FU -1-B7/1 -BL EMERG SUP FROM OG2--U T R 00 F 0 80E001OM

W BN-I-FU -211- 87/ 2 - B OSL GEM 18-8 PT*S B-C _____GOBO 9F60BOE001 __

WBN-2-FU -211- 87/ 2 -B EMA U RM G2--U PTS PRI GOO9F60B0E001-------
W~lN -FU '21 1 -87/3 -8 VM TRANS SW 1VXS,!82-:36C SI_ __556 016
WHN-2-FU -2 1I-8713 -8 VM XFER SW 2-XS-82-36A - 5156 016 -__

WBN--l .FU '211-87/4 ..8 Vf TRANS SW 1--XS"-82-'36C -5156 06 __07 6_ 9C
- WBN-2-FU -211- 87/4 - VM XFER SW 2-X5-02-36C tl-6 016_

*. WON-l-FU -211-87/5 -8 DIESEL GEN lB-B VM, VARMP WM ___ 556 016 ___.

WBN-I-FU -211I- a716 -B 6.9Kv SHUTON BO IB-B VOLT RELAYS-PRIMARY G080 9F60RDE001
WB3N- 2-FU -l11- 87/ 6 6.9KV SHUTDOWN 80 28-8 ___ ___

J WN--F -_21 1-8 7 /7 -8 .9K iSUTON 8018B-B VOLT RELAYS-_SECONDARY S1 56 A4J1

BN- 2"'FU '211' B7/7 - 6.9KV SHUTDN 80 1 1B": _ _ _ _ _

WBN-I-FU -211-88/1lA -B ERCW PUMP F-B AUX TRIP 856 -- FNY - ______

__Y WN- 2FU - 211I- 8%/ 1A - B ERCW PUMP H-B AUX TRIP a569 FRN1 5 AlYK.c /5; __ 6
WBN-1-FOU - 21 1-88/9 1N - - E iCW- PUP F-0m NOR TIP 8569 FRN1 5 Y Al

* waN-2-FU -21 1-BR/iN -B ERCW PUMP lH-B NOR TRIP 85 69 FRN15 y -

WN-FU -2 1- 88/2A 6-B- ERCU PkP F-B AbX CLOSE 85 69 KLC15 y
WON-2-FU -2 11- B8 f 2A B8 ERCW PUMP H-B AUX CLOSE S5156 01 15 ___ - '6'
WBN-lFU -21 1'-BB/2 N B ERCW PMP F-8NOR CLOSE S16 11 Al
WBN-2-FU -211- 88/2 N -8 ERCW PUMP H-B NOR CLOSE S1 56 07115 y,/'

WBNIF- -211-82/5 "B8 ERCW PMP-SiTATiUS MONITOR RELAY 182'88- T268 31 2. 062 AMri)r67~A
WBN-2FU -211-88/25 0 STATUS MONITOR RELAY 282-106 T268 31 2.0 62 4o

WB--U -1-83 5 ERWPPFB XEE 1 5 6 O11U IV -
WBN-2-FU -211-B8/3A -8 ERCW PUMP H-B AUX ELEV ________ S1 56 ____011 y __ ______

W6N-1-FU - 21 1- 88/f3MN -R ERCW PMP F',B NOR ELEV S 1 56 0 115 Al E'6A T/,AE 6OrI
W- WBN- 2-F U -21 1-8B8/3MN -B ERCW PUMP H-B NOR ELEV S1 56 01710 Y. /- __ - 4

- WN1U 21 1;~ 9 i1A B RWPPEBAXTI 569 FANI 5 Y A
WaN-2-FU -211I-89/1 A -B ERCw PUMP G-B AUX TRIP B 569 FRN15 IC-
iWBN1F 218W- RWPM BNO RP8 5 6 9 FRN1 5>'A

WBN-2-FU -211- 89/I1N -8 ERCW PUMP G-B NOR TRIP B____ 569 F FNl 5-
WBN-1-FU 21- ____ A ___ S1 56 01 15 -A - 'V-
W WBN-2-F u -211-89/2A -A ERCW PUMP G-B AUX CLOSE S 1 56 011 5 - - Nw~51 W
QBN'-1"FU 211: 89/ZN -' ER Cq PMP ERB NO R CLO SE S156 01 15 /y

- WBN-2-FU -211-89/2N -B ERCW PUMP G-B NOR CLOSE SI 56 011 5 - - FsE g geyp
* wBN -1I- F U -2 1 1- 89/?2 5 -.1 ERCW PMP-SfATUS MONITOR RELAY 18B.2 90 T268 31 2. 062 ~is~TA.

- WBN-2-FU -211- 89 /2 5 - 1 STATUS MONITOR RELAY 282-104 T_ 268 31 2.0862 o i JI
WB--F 21-9IA - RC M E-8 'AU ELEY4'- S1 56 01710 4/
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EQ1S CUSTOS

DESCRIPTION
Pirr REF 4

11 0' THURSDAY. JANUhRY

Atf~S S }n
MFG MOD e

/.n Da JP /Z T5h

I - I -
* WEN-2-FU -21 l- B9/3 A I - ERCW PUMP G-8 AUX ELEV S156 O 7lIO

WI3 1 :-FU 21 1' 8 O/ 3 -q ERCW P1WP E-R NOR ELFYS 15.5 nTlO
Wb3JN-2-FU -21 1 -8 0 /3 N -el ERCW OUMP G-B NOR ELEV Sl 5A 0 11 )
W74 P-1 4 -F U ~-21-WAll/li -A '(IV SODH io l NR FOR 1K R5 521 f~P T S-PRI"Sc JKS6,

* W'bj-2-FU -212-Allfll -3 4F0V SO a0 2A1 A qDPFO BA R 5 2T4 PTS- PtRI G69 JK5S.7* W 'FU 21 Z"-Al 1 f12 -A 4.0V -SO .30 1A- F0 R 6K 2- I-PRI "5469 KLC`6-
~ __480v S0 80. 'A1'A N R 'FOR BKR 52N PT S- SEC 84 /,KTN

WN1u '12 -All/13 -A 4'30V SO 80 11ANRFRPR51 RP,Wt8N- -F -1-A1/3 - OvS 0?Al-A N R FOR ,KR 52N TRIP XW6 / KNIP
wI-FU-1-Ai1 40OV 'SO 80 1A1-A ItO1R FOR P 5 1II CLOSE 865 6 K~N10l-

* B-2-FU -2 t-Al1 1L -4 4 1'1V SO 80 2A1-A NO.RFO K\5NCSE*9QKhl
W6N- l.-U 212.A~i !O 08 1A1ANo FOR F)KP IND LTS IS0L '3562' K6N6.WO-2-U 21 2-AY11- - 43UV SO 80 2A1- 1,FO A 2 Tt T SL 86 NWB-lF -1-Al/ 4- -_ 50. 80 -_ I-AN1Ot FOR f1 R 5 IND(4 LTS I SOL FR3-Rl

* WBfJ-2-FU -21 2-Al ll1'6 A 49~0V So (D 2Al-NO FOR KRP 52?I 1 NO IT S I1301L 46 9 F Nl
W4BN-hFUi1A111 481V 'SO_ Bo 1Al-A NO0 FODR OAR 5 IN IWO ( -\T S1301 -35 Q F RN -R I
WBfJ- 2 FU 21 2-,All/17 4BtGV SD) 60 2A1 a NO FOR BAKP 92W IND L .5S I So 5 6 9 FFN Rl

WBN-1-F -22Al i 3i -A Y. 10b FUTUR E~ 10 A (E O)- TRIP b 5;6 KN I
* WBN-2-FU -212-All/31 R~TIP RK R 10 3;69 KkNlO1

WN-FU 21- 13- R10 FTeJ15600A CEO)~- CLOSE' n569 ?Q.NlO -
W \'3n-?-FU_ -212-All1/3? -A C b5EBA 07356c KW.N
W 9 7 I41 U 21 Al/ A NO 12V ITL TTCHG,1 S' $56 CF50OC5W8N>'\l FU -2-12-Al110/11 -A 1.ORF) 4 VT 130 1 1-A e1 56 C PSrjOC S
WJN? 22A1/3 - PRM TO S1.6 CP6A

WO-iF -,21 2-AI1G/21 -8 BaRlCC TAR RETURN FAN A- RI P aS91W XN I_ N1-U 1-l1/-A BR tCcTi AIR REUN AN lA-A CLOSE (3 6  h1
WBN-1-FU_ M"1?A 0/3- NT AIR RET UI) 4 FAN 1 A AV S16 CFA5
WBN 2 'FU '-21 2tAl10/23 -7A CNTMT AIR RETuRN\,FAN 2A S156 C~AA
W8N-'1-FU. -21 2- 41.10?4 'A ANN.COM4PT lOC CNTII RE ~TURN FAN A A T?6?, FLAS 5
W 8N-I'-FU- 21 2- Ai>IR2 -A CNITMT AIR RFTUJRM FA 2- 59~WON-_2- F-U -21 2-A11l) -A 1 5V VITAL BAT T I FOR Si 56A
WION-l-FU -212-Al1O3 NTMT AIR RETLU!jVFAN A 12 69 ~ l 062
WB14N-2-FU - 212-AI10/3 FILTERING M4OUULE T:6 8 3 12 . 162
W N"1FU -212-Aliln1 A S 00 141-A LtT FOR 0 6 0 lA2-A TRIP .16hK1N10
WB(1 1- F-U '212.-AIIfl/3 f ALT FEEDERYt A VT 0D
WS N- 2- F - 212-AlI 0/31 A- - TRI~/ KR 100 35 6 9
W6N-2--F-U -Zl2-AllO/3l1n-A_ I'l 8KR'~BR nOCfi69 K0

N1F 1-Al1/2- f V* - ALT FO O A VT 80 1 -A-CLOSE K6~ INIn48 -2-F-U -21 2-Al I /32 -A AU "T I BRlOC 65569 '(h4N IWb--U -1HKO1~-ACO IR bC - ,s6 9 K 6 I )
WOIN- 1 U //~11 34?OV S0 8 1Al-,A ALT FOR TO C&A VT q D l-A Si156 C1,5OOC5

WBN?-F - 2-41 A03 -~ ALT F 0R CON AAUX IL 51 56 C FA
W3 -- U 2 2 A1 11 - 4 U 0 80 AlA 4 1600 BUS PTS-PRI 6569 JKS6WI3N-2-FU - -Alll/1 -A -410V 308 A -q\~(i O0 BUS PRS-PRC 969 'IKW am -1 -F -1-Al 11/2 -A 4 11OV SO O0 1 Al -A K O U RSSC86 T N6

WN -U 1-11- A 4.OVS 08 80 AlA Vii CONT CU
WR~l-l-1FU -l12-A 1/3 -A 4'Iov SO BO 1 AlI- A1 60 BUS GRNO IND PTS-PRI 8.JE,6

.. 410V Sbto BO 1AA 16000 5 GRN IANO PT s-PRI c~6 JK s6
WSN-l -FU -21 2-Al1ll/ -A 480OV S0 80 1 Al-A1600 BU GN IWNO PT5- S EC 5 , AT N

-2 -rd7f 21 I 17' 4 0V Sb aa o-~AI-1' 1600 _sU' I DNC) PTS-SEC a5 6 9 K I h -
W,3N-1-r-U --212-A112/l11- 4 60V 50 80 1Al- SA BR5ZKPTS-PRI 8 56 9 JK56

w~j2 21 2~ A~l 2)11 _4 430V SD-B 60 A1ZA S PA R L6K 2 NTSP R I S ;69  JKS 6
WoNi -iu 'F 21 2-.All 2 /12 A ROY SO 80 lAI ASPAR BRK 525 PS SEC 86 69 7 KN6

- ~4~F 2 -121 A 4 s0V So 60 Al-A SPAR BAK 52S PTS EC 656 9 6
W i N -l-FIJ -21 2-AlI12/13 -A 4 D( 5 00 lA1-A SPAR SKA 52S TRIP 65 69 I4 N

,riZ Zl~ 1s-~ 4AO - b d 24i-"A'SPA'RE fikii525-TRIP 0560 KhsNl -

y

6. - '-4Ef6-- 17S- 7 c -~ '

CC Ae
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R5Eviewe d ByXXaJ5.
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EQIS CUSTOMIZED LISTING

DESCRIPTIONUN I MFG REF #

†††††††††††††††††††'- H- - '-" MIX Lu

11:0? THURSDAY, J R 90

MFG MOD 0 tt /, t ATION

Aly Tj 1

I -y W c w-" . .Vm -1 -T10 1- 1
''-'* --- a. N.02- cL 5A nslt, I I I

Wd N-1 -F U -212- Al1/ l1
W8af-2-FU - 21 2-Al Ir11
* WAN 1 FU Z12 Al l1i?
W___-W--FJ -212-All/12
WB: 1 P-FU Ž12 1/Ai Ii i I
WaNdN- 2 -FU -i 12- 411 Z 1 i
WdN- -FU 212-A11 /14
WaN-2-FU -1212- 1 A 1 L
WANt 1 Fu 212 AlI 15
WaN-2-FU -212-All/1S
WAiN-i-PU -21 ?-Al I /1 6
WOtJ-2-FU - 212-Al 1/16
WAN1-1 -FU 21 2-Al1 1 / 7
WsAJ 2 FU 212 Al1/1i
WN- 1-F U -21 '- A11/31
Wa:JANI-FU -21 2- All/I
WadJ-i -FU - 212-All/ I3

* WrtJ? 2FiU -Ž12-All/I ?
WdN 1 FU Ž12 A11/13
WAN-FU -21 2-Al 10/11
WAN 2 FU 1 2 A11n/13
WAN-1-FU -212-A110/21
WiiN-1-FU -212-AlI1O'2
WANt-i-PdI -<1 ?-Al10/23

W3N ? FPU 212 Al I/?3
AdN-1-FU -212-A 1l0 Z24

WAN-'-FU -212-A1ln/24
WaN-2-FU -212-All10/3
WAN-1-PU -21 2-Al 1 n l

aWAN-Ž-FU -212A1/n/i
WdN-1-FU -21 2- A 11n z31
W WaN _ 1 FU 212 A 1/n31
Wa N-2-FU -212-Al IZl31
* WAN-Z-FU - 21 2-Al In 1 /1
WB1 1 PU 212- 4110/S2
* WAN-2-FU -212-Alln/32
WUIN-1-FU -212-8111/32I

* -WAN 1 FU 212 41l /I3
NWaN-2-FU -Z12-1110/ s
Wdt-1-U - 12-A111 1
WAiN-2-FU -212-A 1 1/1
WBN-I-FU -212-4111/ ?
Wd J 2-PU d12 8111 /2
wAV-i-Pu -212-4111/4
WaN-2-FU - 21 2-Al 11 /1
WAN-I-PU - 2i -A11/4

* 8> W Z-I-U -212 -811 1/il
* WAN-2-PU -212-A112/1l

u d N- 2-F U - 21l 2- Al 1 2 /1 I
WAtN 1 FU 212 A11?/12
WaN-2-fU -212-A112/12
WdN-1-FJ -212-A112/13

WAN-2FUi -212-A12/1;

-A
- 4
-A
-8

- 4
-A
- 4

- 1

-A
-4

-A

3-A
-A

N - A

1.

-A5

-i
lT-A

i -4

S A

-A
-I

IL
IL
OL
OL
OL
OL

4R1V SO OD IA1-A NOR FOR RKR 52N PTS-PRI
4I0V SV AD 2A1-A NOR FOR 8KR S2tl PTS PRI
430V SO aO 1A1-A NOR FvR 9KR 52N PTS-PRI
4iOV SD dD0 A-A NOR_ FOR RKR 522N PTS-SEC
4SOV SO Kd lA1A IOR FOR RKR 52N TRIP
480V SO dO 7A1-A NOR FOR 3KR 52N TRIP
420V SO 6t 1A1-A NOR FOR RKP 522N CLOSE
4iOV SO AD 2A1-A NOR FUR 8KR 52N CLOSE
4SOV S E0 1 Al A NOR FOR 8KP 522 JIND LTS ISO
4 3tV S 8t0 2AI-A NOR FOR 81tR 52N IND LTS ISO
45UV So 80 1A1-A NOR FOR 8KQ 52N IND LTS ISO
4S0V SO BD 241-A NOR FUR RKP 5211 INO LTS ISO
480V SO aG 1 Al-4 NOR FOR 8KR 52N I ND LIS ISO
4ROV SD BO A21 A NOR FOR RKP 52N IND LTS ISO
dKR 1D FUTURE 1600A CEO) - TRIP
TRIP BKR 1 0
3RR 1b FUTuRe 16OA CEO) - CLOSE
CLOSE ttKR 10
NOR fOR 125V VITAL BATT CHG 1
NOR FOR C2A VT BO 1A1-A
COMPARTMENT 106
BKR 1tC CNTMT ATR RETURN FAN lA-A TRIP
dttR. 1vC CNTttT AIR RETURN FAN 1A-A CLOSE
LNTtT AIR RETURIJ FAN IA 4
CNTMT AIR RETURN FAN 2A-:A
ANN.COHPT 10C CNTMT AIR R-TURN FAN 1A A
CNTMT AIR RFTURN FAN 2A-A
125V VITAL BATT III hOR FOR
CNTMT AIR RETURN FAN IA-A
FILTERING MOUULE
SD RD 1A1-A ALT FOR TO C2A VT 80 1A2-A TRIP
ALT FEEOER C t A VT OD
AUt TRIP aKR 10D
NOR TRIP AKR IOC
S- flO 1A-A ALT FDR TO CkA VT 8D 12-A-CLOSE
AUX TRIP 8KR 1OC
NOR CLOSE 9KR tOC
4ROV SO dO 141 -A ALT FOR TO CSA VT S0 142-A
ALT FOR CONT & AUX SLDG
44UV SD 80 1AI-A 1(OOA BUS PTS-PRI
4ioV SO £aD 2A1 -4160A 3US PTS-PRI
4S3V SO 8D 1 Al-A 1 D OA BUS PRS-SEC
480v SO 80 Al A VM CONT FU
41vV SO iD 1A-A 1t000A 8US GRND IND PTS-PRI
490V SD ID 2A1-4 1600A BUS GRNO INO PTS-PRI
4SOV SD BD 1A1-A 1600A BUS GRND IND PTS-SEC
4-ioV SDo dO ?Al-1 60O0A BUS GRNb lND PTS-SEC
44OV SO Ad 1A1-A SPARE BKR 52S PTS-PRI
430V SD 80 2AI .A SPARE OK R 525 PT5 *PRI
483V SO a0 1A1 'A SPARE 8K? 525 PTS SEC
440V SO ao 2A1-A SPARE BKR 52S PTS-SEC
480V SD 00 1AI-A SPARI 8m R 52S TRIP
4 dOV SD 2A1-A SPARI 8KE R 525-TRIP -
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S156
T 268
T268
8569
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EQIS CUSTOMIZED LISTING

UN I0

WaN-1 -FU
* WdN 2 FU

WdN-1-FU
Wdal- -FU
W81J--FU
WdN ? FU
WA N-1-FU
WBN-2-FU
W6N-i -FdU
WEN- -FU
WBN 1 Fij
WIaN 2 FU
WdN-1-rU

doN-2-FU
WBN-1 -FU
WBN-2-FU
Wtl 1-FU
W8N-2-FU
WE N 1- F U
WbN- ?-FU

W6N 1 FU
WB N-2-F j
WBN-1 -FU

WaN-?-FU
WRN-1 -FU
WSN-2-FU
WiN 1 FU
W3N-?-rU
WUN-1-FU
WaN 2 FU
WaN-i -Fu
WdBN -1F UWaN-i 2-U
W3N-1 -FU

W8N 2 FU
WaN-1 -FU
w8N ? FIJ
WdN-i-FU
W3N-2-FU

WbrN-I--F uW3N-1-FU

WH?-F6

WdN- 1- f U
W~ld ? eU
WdN-1-FU
WdN- 2-FU
WaN- 1-F U
WBN-2 -FU
Warj-1-FU
WBN- 2-FU

W8N-l-FUWdNi-2-FU* wats-?-Fu

WdN-7-FU
W8N 2 Fu
WBN-l 1- U

-12-A 112 14
A12 11 2/14

- *12- 8112/S1- 21 A 112 / I
-212-Al112X1
-212-All12/16
* 212-Al12 /1

Li -AlI1?/A

-21 ?-AI1211
-212-Al 1?/32

212- A11?/ 32
212 A1127/33

-212-A112/34
-212-4Al ?/ 34
- 212-All 1 5
-l12-Al17 2/55
212 Al1? /1

-21 2-Al1P/ i
-212-A11/3 7
-212-A112/77

212 A112 / 38
- t2- AlI? /;

- 21-Al 2/1 1
-21 2-A12/11
- 21- Al 2 11 ?
-212-412/1?
21- 2 bl ./ 21

-21 2-l12/21
1 2-A1 2/ 21

217 A12/?2
2 ?..41 f ?-?31

-212-412/31
- 21 2-81 2/3i-21 78 1 2/3?

- 212-All/3l ?
21 2 -1511 A

- 2-Al 3 /1 1tI
-21 2-Al 3/1 P

-212 '-1 S/1 11

- 212-8413/214w

-1 2-41 3/1:4

- 12-1/ Al 1I?

12 Al' 1 11,

-t 21-.81 S/ 2?8

1 413/r22
-212- Al 3/214

-2'12-A13/ 214I

cl.11 3/21?A

- 2- 113 /21

212 413 31
-21 2-11 3/3?

- 21-l 3/ 23-*1 2-Al 3 /3 7

A
-8
-A
-1
-A
-4

-ft

A

-A
-A

8

-A

A

-A

-8
-8

-8

-4
-A

-A

8

-8

-A
.1

-A

-I

-a
A

-8

-8
8

-A

O ESCRIPTIONI

4dUV SJ 8d0 1 Al-i SPARE BKR 52S CLOSE
480v So S0 2A1 A SPARE BKR 5 CLOSE
4RUV SO dO 181-A SPARE BKR 52S IN0 LGT
4!30V SO 80 2A1-A SPARF BKfP 52S INO LIS
48Ov So dO 1A1 A SPARE RKR 52s INTL FU
EUS PROTECTION sKR 128
4BuV SO 80 1A1-A BUS TIE I KR s2T PTS-
480V SD dD 28i-A SUS BKR 52T PTS-PRI
4ROV So ar) 1 A1-A BUS TIE BKR 52T PTS-S
4IUV SO 8d 2A1-A 8US TIE 6KR 52T PTS 'S
4AUV SD dC 1Al-A BUS TIE EKR s2T TRIP
480V so 80 2A1 A BUS TIE 8IKR s2T TRTP
4diOV SO dD 1A1-A BUS TIE BKR 52T CLOSE
480V 50 ao 2A1-A BUS TIE RKR 5.?T CLS
4qOV S3 S0 1A1-A RUS TIE BKR 52T IND L
480V SD eB 2A1-A BUS TIE 9KRP 52T N140 L
430V SO ao 181 A BUS TIE sKR 52T INO L
41GV SO B)3 2A1-A BUS TIE BKP 52T INO L
48OV SO cO 1A1-A BUS TIE BKR 52T IND L
440V so 80 2A1-A 8US TIE RKR 52T TNO L
480V 50 80 1Al A SPARE RKR 52T INTL FU
6US PROTECT ION OKR 1 20
6KR 2a FUTURE Ic0OA (F.O) TRIP
TRIP 9KP 20
6KR 2R FUTURE 160CA (EO) CLOSE
CLOSE BKR 28
AUX BLDG GEN SUPPLY FAN 18 RKR 2C TRIP
TRIP BKP 2C
AUX BLOG GEN SUPPLY FAN 1A B~r8 2C CLOS
CLOSE Br.R 2C
6KR 20 FUTURE 16GOA (EU) TRIP
TRIP PKP 20
cKR 20 FUTURE I1600A (EU) CLOSE

CLOSE dKR 20
CCS PUMP 1 A-A BKR 3s AUX TRIP
AUJX TRIP BKR 38
CCS PUMP 1A-A dKR 38 NOR TRIP
NOR TRIP 9KR 38

CCS PUMP 1A-A aKR 3R AUX CLOSE
AU1X CLOSE BKR 38
CCS PUMP lA-A BKR 3R NOR CLOSE
hORk CLOSE BgR 51
CCS Pt4P 1A-A
FILTERING H0O[ULE
lIUX TRIP BKR 7C, SPARF
AUX IRIP RKR IC, SPARE
NOR TPIP aKR 3C, SPARE
NOR TRIP dKR 3C
811X CLOSE BKR 3C, SPAPE
AllX CLOSE AKR 3C
NOR CLOSE BrR 3C, SPARE
NhR CLOSE &VR 3C
aKR 30 FUTURE 1600A (EU) TRIP
TRIP PY.R 30
6KR 30 FUTURE 1600A (EO) CLOSE
ciosE 1BKR 3B

S

PRI

EC
EC

.rs
TS
TS
TS
TS

.TS
JSE

[SOL
ISOL
I SOL
IStL
r SOL
I SOL

E

MFG REF N

85 69
B5o9
6509
8569
W1 20
Wi 20
B569

d569
d569
8569

3560
8569
8569
8569
65c9

a569
b569

85 O9
w1 20

W1l20

6569

d569

d569

6569

8569

6569

6569
5569

B569

6569

Bs69

B569

T?63

T26F

a569

d56s

8j569

a569

6569

6569

5sOq

Prepared By -_5-?0
Reviewed By 4 29 ,t-Z4+7

11:02 THIIRSI

MFG MOO P

KhNlO
KI.N1O
K lN6
K IN6r TNo

1 51 093?G010
1b51 932G10
JKs6.- i , --.--.

KTN6
KIN6
KIUN6

~KkNIO
K IN10
KIeNiO

KTN6
FRN-R1
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KLN10
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KUNIO
KUN10

KI. Ml

KWNlO

KhNlo
K6NIn

K ;Ni 0
K WNIA

KUNIO

312.062
71?. 062
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KlN10
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EQI1 CUSTOMIZED LISTING

UNIO

W3N 1 FU
WdN- 7-FU
W3N-l-FU
WN- ?- FU
WdN-1-FU
W3N- 2-F U

__WBN-1-FU

W8N- IFU
WBN 1 FU
WBN727FU
W8N-1 -F U
WtN-2-FU

* WBN-1-FU

WBN-1-FU
* W SN-2- F u

WdN- 1-FU
UBN 2 FU
WBN-1-FU

* WdN-2-FU
W3N I FU
W N- 2-F U
WBN-1-PU
WBN- 2-FU
WdN-1-FU
WdN 2 FU
WdN-I-FU
WAN- 2-FEU
WBN-1-FU
WdN- 2-FU
WiN- 1 F i

WB JNRU-F u
W3N-2-FU
WbN-I-FU
WNa- 2-F U

-WBN-1-FU
WBN 2 FU
WdN-1-FU
W8N- 2-F U
Wd N- 1-F U
i- IdBN-2-F U
WdN-1-FU

* WN 2 FU
WdN-I-F U
WaN-2-FU

a N-1-F U
WBN-7-FU
WaN 1t *FU

* W3N-Z-FU
WSN-1 -FU
W6N- t-FO

-- WBN-I2-FU

WBN 2 FU

W8N- 1-FU

DESCRIPTIOT 4

212 A14t11
-212-414/11
-212-A14/1?
- 212 114/1 ?
- 212-Al 4/1I
-212-A14/1 5

21 2-Al 4/1 4
- 212-A14t14

212 l14/15
212 A14115

-21 2-a14t16
-212-414/16
-212-A14/17

?1 2 A14/17
-212-A15/1
-21 2-A1 5S I
-21 ?-A1 5/2

212 A15/2
- 1 2- Al S 53

-21 ?-A15/3
21 2-Al 5/4

-212-1A 5/4
-21 2-1 5/ 5
- .12-1 5/75
-212-A15/5

212 i15 6
-212-A17/1
- 21 2-Al? 7 1
-212-Al 7/11A
- 12-A17/114
-21 2-Al 7/IIN
-212 417/11N
-212- Al7/1 A
-21 2-Al7 /17A
-21 2- Al 771 7h

212 41713N
-?12-A17/12
- 212- A17/13
- 21 2-Al 7/ 2

-21 2-417/21A
-21 2-Al 7/21A
-21 2-Al 7/21N
-212-A17/M22
-e12-417/2?A
-2 12-Al?722A
-Z 12-41 7/,)?N
-212-A17/22N

21 2 Al 7 / 2 3
-212-41 7/23
-Z 12-A17 / 3
-212-A17/31
- 212-Al 7/31
-212-Al 7/37

212' A1 7/32
-Z12-A17/33

I

i

I

4 0V SO
404V So
4R0v SO
4'04 SO
490V SD
4R0V So
4 IO VS
4Aiv SO
4900V SO
490V SD
4ROV SD
480V SO
4UV S O

4140V SO
4 9OV SO
4R0V SD
480V SO
430V SO
4Viov 5o
490V SD
48UV SO
4qGV 50
404V SO
430V SD
4%6V So
SPENT EF
TRIP PKR

MFG REF 4 MFG 400D

sD 1A1'A EHERG FOR 4KR 52E PTS PR]
D 24A1-A EMERG FJR sRKR S2E PTS-PR

dD 1 A1 -A EHiRG FOR 13R 52E PTS-PR.
d0 2 11 A EMERG FOR PKR 52E PTS PR

d0 1A1-A ALT FOR 3KP 52E TRIP
an 2Al-A ALT FUR BKR 52E TRIP
d0 1A1-A ALT FOR RKR 52E CLOSE
d0 24Ai ALT FOR If R 52E CLOSE
a0 1A1IA ALT FOR RKR 52E IND LTS
dO 2A4-A ALT FOR R8R 52E INO LTS I
80 1A1-A ALT FOR sKR 52E IND LTS
60 2A1-A ALT FOR PKR 52F IND LTS I
aO 141-A ALT FOR RKR 52F IND LITS I

D 2414A ALT FOR RK4 52E IND LTS I
d0 1 A1-A BUS PTS-ORI
a0 2A1-A BUS PTS-

0
RI

AD 141-A BUS PTS-SEC
dn 2AI A RUS PTS-SEC
80 1A4-A GRNO ItlO PTS-PRI
dO02A41A BUS GRNO INO PTS-.PPI
80 141-A BUS OKNO IND PTS-SEC
60 2A1-A BUS GRND IND PTS-SECb0 141-A NOR DC CNTL 8US UV RLY
80 2A1-A NOR DC CONT RUS UV RLr
dO 141-A EMERG DC CNTL BUS UV RLY
AD 2A1"A EHEAG DC CONT BUS UV RLY

a

-1
-1A

-1
-4

-4
-A.A

- 1

- a
-A
-A
-a
-A
- 4

- I
- 4
-A

- a

-Ad

-5--A

-A
-4A
-A
-A

-a

- a
- a

A
-.

-4
-A
- 4

-4

-A
-A

I

I S01

ISOL
ISOL
I SOL
I SOL[SOL
[50OL

PIT PUMP C-S TRAIN A BRK 7A TRIP

CROM CLR FAN 1A-A HTR 1 3KR 7B AUX TRIP
AUX TRIP aKR 78
CROM CLR AN 1A-A MTR 1 OKA 78 NOR TRIP
NOR TRiP SKR 78
CROM CLR FAN 1A-A MTR 1 aXR 7a AUX CLOSE
AUX CLOSE 8KR 78
CRUM CLR FAN 1A-A HTR I hKR 7R NOR CLOSE
iNO CLOSE BKR 7a

CRDM CLR FAJ 1A-A HTR 1
CRb HECH CLR fAN 2A A(HTP 1 I
SPENT FUEL PIT PMP C-S TkAIN A RKR 7A CLCSE
CLOSE aKR 7A

4 REACTOR LWR COMPT CLR rAN 1 A-A3KjR 7C AUX TRIP
-A AUX TRIP sKR 7C
-A REACTOR LWR CONPT CLR FAN 1 A-AKR 7C NOR TRIP

- & __NOR TRiP BER 7C _

:- RFACTOR LWR COmPT CLR FANlA-A axR 7C AUX CLOSE
-a AtX CLOSE A3R 7C
-A REACTOR LWR COMPT CLR FANlA-ABKR 7C NOR CLOSE
J-A NOR CLOSE BXR 7C6 REACTOR LWR CMPT COOLER FAN 1A-A
-4 REAC LOWER C4PT CiR FAN 28- ------ -

-l SPENT FUEL PIT PUMP C-S TRAIN A
-A CROM CLP FAN IA-A HTR2 BrR 70 TRIP
-A TRIP 13KR 70
-k CROM CLR FAN lA-A MTR 2 aKR 70 CLOSE

A CLOSE BKR 7D

-A CROM CLR FAN lA-A HTR 2

Prepared By 4 -

Reviewed By , < p -

8569 JKS6
8569 -- s-
B569 KIN6
8569 kIlN6

b569 KRNI0
8569 KINIO
8569 KhNIO
8569 KhN6
8560 vvN6
B569 FAN-RI
8569 FRN-R1
4569 FRN-Rl1
8569 FAN-Ri
a569 JAs6
B56 9  

JKS6
B569 rWN6
8569 KrTN6
8569 JKS6
8569 - J -
6569 KTN6
B569 KTN6
8569 KIN6
B569 KkN6
8569 KhN-R6
8569 KUNI
6569 KhNIO
8569 KhNlO
B569 Kihln
8569 KhN1O
b569 KkNlO
6569 KUN1O
b569 kwNlo

6509 KWH1D
6569 KhNlO
S156 - CP6A-150
8569 KIO10
B569 KWH1O
8569 KhNlO
6569 KkNlO
a569 KWNIO

8569 - KbNIO___
B569 KUN10
B569 KUNIO
e569 KrNIO
a569 KINIO
8569 KhN1O
s156 CF6A-831
S156 C4
sl 56 CF4,OCS
8569 K XLNIO --
B569 KiNlO
d569 ~ ~KLNlO
a569 KL.N10
S156 CP6A-150
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cIS CUSTOMILZED LISTING

UNID

WaN I FU
Wat3-1-FsJ

waN 2 PF

WdN-1-FU
WBN- '-FU
WPN-2 -FU
-Wdi 1 Ij
WAN- '-FU
W3N-1-FU
WBN 2 FU
UBN-1-FU
WaN- 7-FU
WBN-2-FU
WaN-1-FIU
WSN- ?-FU

* BN~-2-U
WdN-1 -FPU
W8N-'-FU
uBN-1-FU
WBN 1 FU
* N-2-U

WbN-2-FIJ
UBN-t ~-FU
WBN-1-cU

WBN 2 FU
WBN- -F U

wa N- -F U
WbI-?-FU

WBN-1-FU
WSIr 1 Fu
Ws N 2 FU

* WdN-I-FU

* W21H IFUWBN-1-FU
WUN 1 FU
w4 B- 2-f U

WUN 1 PU
uB- 2-F

W8N-12 FUUatt-2-ru
WBN 1 FU

WE N r- 2- Ulmlal-l-FU
Wd8N-1-PU* 1461-2-pu

WBN-1-FU
wa48-1-Pu

W:UN-t-FU

W8N-1-FU

DESCRIPTION

- 212- 1 7/33
212 818/1

-2 1 2- A13/11
t12 A128x1

-212-A111/21
- 212-Al 8/23
-'1 2-Al ~1/ 3
212 Al1031

-212-Al g/33
-212-A19/11

212 819/11
-21 2-Al 9/12
-21 2-Al 9/1 2
-21 2-Al 9/1 3
-21 2-Al19K21

-12 819/21
- 212-A1 9,22
-21 2-Al 9/ 2.
-212-Al 9/23
-21 2-A1 9/23
- 1 2- 41 9/31

-12 A19/31A
- d12-Al 9/31 A
-2>1 2-81 9X31N1
-21 2-4191 31N
-21 2-Al 9/32A
-21 2-A19/X5 12
-212-Al 9/3ZN

212-A19/322N
-212-A19/13
-212-821/11
-21 2-A2i /1I
-21 2-A21/11
-21 2- a21/ 1 2

212 A21 /13
21 2 A21/ 11

-21 2-A21/14
- 212-A'1/14
-212-a21/15
-21 2-A21X1/
-21 2-A21 /1
-212-A21/16
-212-A21/17
-212-A21/17

212 a210/1
-21 2-A210/1
-212-A210/11
-21 2-A210/11
-21 2-A210/12
-212- 8210/12
-21 2-8210/13
-212-A21f/2?
-e12-A?1 0
-e12 A210/21
-212-A210/?2
-21 2-A210/23

- A

A
-A

a
-A

8
-A

-1

- A

a
- A
-8

A

-A
-A

-A

- a

- A

- A
-A

-A

-4

- a

CRA MECH CLR FAN 2A-
ALT FDR 250V BATT C
NOR FOR REAC 30 1A1-
REAC MOV RD 211 A N,
SPARE
27 PA R E
25Uv 8ATH CHGR r1 Al
NOR FDR OSL AUX aD
DSL AUX 80 2A2-A
SO CD 1 A1- A NOR FOR
rRIP BKR AB
SO 0 18A1-A NOR FOR
CLOSE BAR 98
R AC VT 0 2?A-A NOR
ELECT 80 RM AHU A-A
ELECT 80 RA AHU a A
-LECT B RM AHU A-A
ELECT 8o RM AHU B-A
ELECT 80 RM AIR HAWt
ELECT a0 RM AIR HA1N
SPARE
AUX TRIP AKR 90 SPA;
AUX TRIP BKPR 9D
NOR TRIP RKR 9D SPA;
NOR TRIP BXR 90
Aux CLOSE AiR 90 SPA
A8U CLOSE dKR 90
NOR CLOSE AKR 90 SPA
NOR CLOSE BKR 90
S ARE

-5 480V S0 B 1 42-A NOU
- 4SOV 50 Bn 2A2-A NOR
-4 430V SO 8D 1A2-A NOF
-A 49UV S0 80 2A2-A NOP

A 430V sD BD 1A2--A NOR
4 480V S0 80 2A2 A NOR

-8 480V SO BD 1 A2-A NOR
-4 48UeV SD80 2A2-A NOR
-A 480v SD 80 1A2-A NOR
.1 480V SD 80 2A2? A NOR
-A 430V S0 80 1A2-A NOR
-4 430v 0SD d 2A2-A NIOQ
-A -40v so 80 182-A NOR

A- 430V SD BD 2A2-A NOR
A Sn e0 182 A ALT FOR

-A TRIP 8KR 10a
-A TRIP 9KR 108 SPARE
-A SPARE
-A CLOSE aKR 108 SPARE

4 aLOS BKR 108
- SPARE
-A S0 eD 1A2-A ALT FOR
-A CLOSE 3KR 10A

A SPARE
-A SPARE

MFG ReF # MFG MOo .

-A( MTR 2 sI 56
HGR Y1 2 Si 56
-A/ALT FOR REA MOOV b n 18A2-A Si 56
DR FOR S1 56

S156
S156

LT FDR S156
IA1 AiALT FOR 30 1A2-A Si56

Si 56
TO REAC VT 80 1A-A TRIP d569

B569
TO RtAC VT R0 1A-A CLOSE t569

B569
FOR S156
AKR 9C TRtP 83569
BKR 9C TRIP 6569
BKR 9C CLOSE 856Q
dKR JC CLOSE a569

)LING UNIT A-A- S156
DLiNG UNIT A-A --- 5156

5156
Rc 8569

6569

11569
RE 8569

6569
ARE 6569

B569

RFOR RKR 52N PTS-PRI 3569
R FOR BKR S;7N PT5-PRi------ B569 __
R FOR RKR 52N PTS-S EC 8569
RFOR SKR 52N PTS-SEC 8569

FDOR 3KR 52N TRIP 8509
RFOR 3KR 52N TRIP 0569
FOR APR 52N CLOSE 3509
FiR AiKR 52N CLOSE 5069
FOR BPP 52N IND LTS ISOL 8569
FOR RKR 52N IND LTS ISOL B569

RFUR BKR 52N IND LTS ISOL 8569
RFOR APfR 52N IND LTS ISOL 8569
RFOR PtR 52N INO LTS ISOL 8569

RFOP ArPP 52N iND LTs isoC 869b
TO REAC VT R0 lA-A TRIP a569

B569
11569
6569
-5-B509
8569
S1l6

TO REAC VT 80 1A-A CLOSE 8569
a5o

9

8569
-- 8569

* S156
Prepared B
Reviewed

CP68
C tFT50t5 ---

CF35OC5
CP6A
CP4/OC5

CP6A

CP500C5 -

CP6A

tsKWN10

KUN10
CF6A

KtoNIO
Ktd N10

CP4/OC5 -

CP4/OCS

K i. N I0KCt N0

KI.N 10

tt7Nb
KTN6
KWiN10P1H116

K 11N 16

Kt INl l

K WNo
Kt N6

FAN-P1
FAN-RI
FRN-RI
FRN Ri1
ttN110
Kt1WNIO
KWN10
Kb.N10
PtN110

- P1.110
CF500C5
K imh10
Kt N10
KtlN10

50N10

-i . .5.

A

I-V

I.-

VI'
I-

V

V
-

X
11,
-e

-'-,

..

-

i-.

. -

Y-

V
. V

,T ION

AC

- oe Arlt lnei 16 /D ,,

1 .i- .-- -- "
- -AC- .,
X I';LC.Fs o-

- I
x. = I _ _ __

I-

- (je&t .19 ii .~d

-ic iiidi )~9- --

. -

1.1)
0.

I ,t

, < )
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EQIS CUSTtMIZEO LISTING

UNI i

-WN-1-FU -212-A10/?3 -A
WdN 71 *U 2i2 A2 10)V -4
WBN 1 FU 212 A21nli1 A

* WAN-Z-PU -212-Alfl/32 -A
W*N-I-FU -212-A211/1 -C

WBN-2-FU - 212-A211 /l -a
W-N- 1 FU -212 l 711/2 *A
WBN-2-FU -212-AM1I2 -A
waN-t-Fu -212-A?11/ 3 A
WBN -2 FU 212 A21 1/7 A

* WN-1-FU -212-A21l/4 -A
WdN-.-FU -212-A211/4 -A
W6N-1-FU -l 2-A211/11 -t
WB-2FU -

2
12-A

2
10 t11 -a

WBN -1 FU 212- A212/12 A
WBN?2 FU 1 2- A212/12 A
WBN-1-FU -21 2-A?12/13 -A

* W6N-2-FPJ 212-A21?/13 -A
WAN-I-FU -21 2-A21?/14 -1
WBNK -FU - 21 2-A2i 2/14 -;
WBN 1 FU 212- A212/15 -1
W6N-2-FU 21 2-A212/15 -A
WBN-1-FU -21 2-A2 1 /1o -C
WBiij-FU -21 2-A'1 ltht -A
WBN-1-FiJ - 21 2-A? 1 2/31 -
WBN 2 FU 212421 2t31
WdN-1-FU -?1 2- 212 I2 -A

.. W4N- 2-FP -212-a212/32 -A
WBN-1-FU -21 2-A21 2/33 -A

* WBN-2-FU -212-A?1?/33 -A
* - B4 1 tF E 212 A212/34 A
* WBN FU 21 2 A?12/34 A

WAN-i-FU 21 2-All 21/35 -A
tfN-.-FU -212-A212/35 -A
WBN-1-F, -212-A12/3O -A
WdN- ?-FU - 21 2-A21 ? /3o -A
W8N 1 FU 212 A.1213?7 A
* WN-F - 212- A2 12/37 -A
WdN-t-FU -21 2-A 212V .3-
.. WN-?-FU -21 2-A21 2/34 -A
WkN-t-FU -212A'2111 -A
..-wa FU 212 2 /II A
W8N-I-Fu -21 2-A22/12 -A
.. W8N-2-FU -212-A22/12 -A
WBN-1-F i -21 2-A2/21l A

WBN4-2-FiJ - 21 2-a22/ 21 -A
W WdN-t-F U -21 2-A' 2/22 A

- WAl 2F iU 212 A?2/27 A
WAN- I FU 21 2 23/11A A

WBS-?-JF -21 2-23/111A A

W8N-I-FU -21 2-A23/114 A
Vs WA-t -J -21 2-A')3/lIu -A

* WAN 1 FU 21 2 A23/12A A
W3N-2-frU -!12-A ?3/12A -A
WON I Fj 212 A23/17?N A
WAN-2-PU - 21 2-8231iW 8?N

DESCRIPTION MFG REF I

SPARE S, 56
REACToR VENT sb 1A:A ALT FOR -S56
SPARk 8569
SPARE 656Q
480V SD dO 1A2-A 1600A BUS PTs-PRI 8569
4?OV SD BD 2A2-A 1600A BUS PTS-PRI b569
4'OV SO 8D 1 A2 -A 60CA BUS PTS t SEC a569

4s-v SD BD 2A2-A 1600A BUS PTS-SEC 569
4R0V SO B0 1A2-A 1600A BUS GRNO IND PTS PRI d569
4I0V SD aD 2A2-A 1600A BUS GRNO IND PTS-PRI 8s69
4ROV SO sD 1A2-A 1D00A BUS BRNo IND PTS-SEC 8569
4I0V SD sD 2A2-A l6n0A BUS GRND IND PTS-SEC 8569
4IWV SD AD IA2-A SPARE BKE 525 PTS-PRI - - s6s
480V SDo aD A2-A S PARE BKR 52S PTS-PRI 8569
480V SO 60 1A2-A SPARE sKR 52S PTS-SEC 0569
4FUV SD bD 2A2-A SPARE BKR 52S PTS-SEC B569
480V SHTDN 8D 1A2-A SPARE 83KR 52S TRIP 6569
480V SD aD 2A2-A SPARE BKR 525-TRIP 8569
4qOV SHTON BD 1A2-A SPARE BVR 525 CLOSE - s569
4-S0V SD 80 2A7-a SPAGE sKR 52 CLOSE 8569
480V SHTCN sD 142-A SPARE BKR 5?S INO LrTS B56

9

490V SD 80 2A2-A SPARE BKR 525 IND LTS 8569
430V SU AD 1A2-A SPARE BKR 52S INTL FUSE W120
6US PRDTECTION 8KR 12B 14120
430V SD sr 1 A2--A BUS TIE nKR 52T PTS-PRI 8569

-4 0v Sb d0 2A27-A BUS Tie BKR s2T PTS PR b569
4AoV SD dD 1A2-A BUS TIE AKR s2T PTS-SEC 5569
4qOV So Dn 2A2-A BUS TIE AKR 52T PTS-SEC 6569
4S0V SO aD 1A2-A BUS TIE OKP 52T TRIP 8569
490V SD aD 2A7-A BUS TIE BKP s2T TRIP b569
430V SO aD tA? ,A BUS TIE 8KR SZT CLOSE b5o9
4s0V SD 6D 2A7 A BUS TIE BKR 52T CLS 8-56
4R0V SD dD 1A2-A BUS TIE 3KR 52T INO LTS ISOL 8569
480v So AD 2A?-A BUS TIE 8KR 52T IND LIS ISOL 6569
4R0V SD 80 1A2-A BUS TIE RKR 52T INO LTS ISOL 8569
48uv SO aD 2A2-A BUS TIE BKR 52T IND LTS ISOL 8569
4810v SD dD 1A2 A BUS TIE sKR 52T IND LTS ISOL 8569
4icv SD a6 2A2-A sus TIE tRR S2T TNO LISISOL 8569
480V So 80 I A2-A BUS TIE SKR INTL FUSE H1120
dtlS PROTECTION RKR 12D Wt20
TRIP 6KR 28 SPARE 8569
TRIP RKR 23 6569
CLOSE BKR 21 SPARE 8569

-CLUSE BkRZB - - BS69
TRIP 9KR 7C - CNTL RM A/C A-A CMPRSR 8569
TRIP RKR 2C-ELEC 6D RH CHILLER PKG A-A 8569
CLOSE BKR 2C - CNTL RH A/C A-A CMPRSR 556Q
CLOSE BKR 2C *ELECT SD RM CHILLER PKG A A o569
AUX TRIP BKR 38 - CCS PUMP CIS 5 569
AJUX TRIP BiR 36 6569
NOR TRIP RKR 3d - CCS PUMP C-S B569
NOR TPIP 9KR 38 8569
AUX CLUSe 8KR 3R CCS PUMP C-S B569
AUX CLOSE BKR 38 8569
NnR CLOSE BaR 38 CCS PUMP C'S 5569
Nn0RCLiSo aKR 3B BS65 --

Prepared By -:f . / - 0 ---
Reviewed 8 0
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MFG MOO q / I, ON -

CF500CS-

KCNlO Fnt 5i.054 .=- .
Kh.N1O - - 4t itA{ /
JKS6 - -
JKS6 - -

K71N6 - ....
K IN6 - .-------
JKS6 - - c
JKS6 - -
KTN6 - -
KTN6 . -
JK S6 - - ....
JKs6 . . . - - -

K7N6 -

KTN6 - -
,(IN1O - -

KkN1 0 - - DP4^ tboq h

KT N6 - -. -K7N6 -

1510932GO10 - -

1510932GO10 - .
JKS6 - -

KTN6 A - C
KTN6-
KINNIo
KU.NIOKKUWNIO 17- - (,oV-, -;t -V A -/D

*N1. -- in

KTNS V6 )
FRN iR1 K X
FRN-21 < .- VI --.--
FRN-Rl

FhN-R1 - i-' .. -- . --- _

1510932GO10 - - ec - ,
1510932G010 - -

KUN10

KWN10 w - -

KiN1I 6-O

KI.NIO ~K N -1 - ---- --
-1U - (0>i>>^m s

KLN- -. oiia ")
KkNtt° FV ^
K iN 10- - (^) wseS s Jj,
KR~tOT no |-- es ;#t Vk#57)j

I"It k
lO- '

I

1�

.1 -. F-f6-d no IK64-1el WI1 ovaq.f 04 56'0 s.



ElIS CUSTOMIZED LISTING

UNTO

WdN-1-FU
4s8N-1-Fo
Wa N- 2- F U
Wd N- 2-F U
WBN-1-FU
WBIN-2-F ,

___W8N- 2-Fu

W1N 2 -FU
tW bN-1 -FJ
WBN- 2-FU
WtIN 1 FU
t WN-2-FU

WBN-2-FU
W8N-i -FU
WaN-2-F U
WdN-1-FU
WaN-2-FU
U 8 N I-FU
W6N 7U
Wt1N- 1-FU
WdN-2-FU
WdN- 1-FJ

-- WdN _ FU
WIN-i-F U
wUN 2 FU
W3N- 1-FU
WdN-2-FU
Wt3 dN-1-FJ

WdN 1 FU
Wdtl-2-FU

WdN-I-FU
W1N- 2-F U
* WBN-1-FU
WEIN -2 FU

-- N 2-btF U
W8N-i-FUWtdN-?-FU

WBN-1-FU

WBN- 1- F U
W&N 2 FU
WBN-i-FU
WIBN - -F U
WI N - 1- F U
WEIN-2-FU

WIN 1 FUI
WAN- 2-FU

W8N-2-FU
W EIN1-FU
WdN-2-FU
WBN I FU
WBN 1F1U

* WIN-i-EU

-212-A?3/21 _ -A
- 2 12;-A?37vA ; -j
212 AZ3s21A A

-212-A25/21r -Ia
-212-A23f22 -A
-212-A23/22A -A
-Z12-A2312?tN A
-212-A2Z3/31 A
e12 A?3131 A

-212-A?3232 -A
-212-A3/352 -d
-?12-424711 -A
-12 -A?4f12 -A
- Z12-41?4/i 2
-212 -3A?4t 17 -
-21 2-4d44t 13-A

-212-A24/13 -'
-212-A24t14 -A
- 12-A24Z14 -l
-212-4)4/15 a

212 A'4/is a
-212-V4)16 -A
-21 2-A?4216 -A
-212-A?4/17 -1

12- A24/17 A
- 212-A24/31A -A

212 A24f31A A
- 12-AA4/31 N -A
-2 12-A?4 31N -A
-212-A24/3?A -A
- 12i-A? 4 /32A -A

Z12A?4/31N A
-21 2-A?;732N -A
- 21 Z-A2 11 A
-212-A25/1 -A
-212-A2 52 -A

A12 A5/2 A
-212-425/3 3
-212-425/3 -a
-212-A?574 -A
- 212- A454 A
-212-A?5I5 -

12 2/A25 /
-21 -A25/ -A
-212-425/6 -A
-212-A?/714 -A
- 12-A27/A A-4

212 A27/IN A
-212-A77/1N -A

212: A27/1 i
-2-A27/11 -A

-212-A27/12 -A
-12-A27f12 -a
212 A27/11 A
212 A27113 A

- 21Z-A27/2 -A

DESCRIPTION

CCS PUMP C-S
TRIP aKR 3C SPARE -_
AUX TRIP BKR 3C- SD AD RMS AgB CHLR PKG A- A
NnR TRIP RKR 3C-SO RD RMS A&B CHLR PKG A-A
CLOSE BKR 3C
AUX CLOSE BlR 3C-SD ao RtlS A&8 Ct1LR PKG A-A
NOR CLOSE sKk 3C-SD sD RMS Ags CHLR PKG A-A
TOIP sKR 3D COhTROL e SERVICE AIR CPRSR A
TRIP 8KR 10
CLOSE 6KR 30 CONTROL & SERVICE AIR CPRSR A
CLOSE aKR 30
4 30V S0 30 1A2-4 ENERG FOR BKR 52E PTS-PA
4tOV SO B0 'A2-A EMFR FOR BtKR 5?E PTS-PRI
4810V SD So 1A2-A EHERG FOR qKR 52E PTS-PR
4.tOV SD 80 2A2-A EHER? FDR daK2 52E PTS-SFC
490V SD 50 1A2 *A ALT FOR SKR 52E TRIP
4ROV SD dO 2A2-A ALT FOR RKŽ 52F TRIP
410V SO 80 IAB-A ALT FOR 8KR 52E CLOSE
49OV SO BO 2A2-A ALT FDR BKR__52E CLOSE
48GV SO 80 1A2-A ALT FOR 1KR 52E INO LTS
43S0V SO 80 7A2-A ALT FOR ;KR 52E IND LTS
480V SD Bo 1A2-A ALT FOR BKR 52E IND LTS

430V SD dD iA2-A ALT FDR RIKR 52E INO LIS
49UV SO 8D 2A2-A ALT FOR 3KR 52E INO LITS
AUX TRIP BKR 40 STA FIRE PAP 1AA-A
STA FIRE PHMP 2A A AUX TRIP BIR 40
Nh)R TRIP 3K2 40 STA FIRE PHP 14A-A
STA FIRE PHP 2A-A NOR TRIP BKR 40
AUX CLOSE 40 STA FIRE PMP 1A-A
sT4 FIRE PNP 24-A AUX CLOSE aKR 40
NOR CLOSE 40 STA FIRE PHP 1 A
STA FIRE PMP 2A-A NOt CLOSE BKR 40

4SOV SO aD 1A2-4 BUS PTS-PRI
410V SO 80 A24-A BUS OTS-PRI
43OV SD 80 14A-A EUS PTS-SEC
4RUV So 8o 244A eUS PTS SEC
410V SO d8 i2-A aBUS GRtD IND LTS-PRI
480v SD 80 2A2-4 BUS GRND IND LTS-PRI
4580V SO UD 14A2-A BUS GRtJD IND LTS-SEC
4Y10V SD 60 2A'-A BUS GRNO IND LTS-SEC
43UV 50 80 1A2-A NOR DC CNTL BUS UV QLY
48tV SD AD 2A82A NUP DC C(NT BUS UV RLY
430V SO BD 1A2-A EMERG DC CNTL BUS UV RLY
4soV so 80 2A2-A EHER; DC CONT BUS UV RLY
CPDM CLR FAN 1C-A dKR 7A AUW TRIP
AUX TRIP 7A
C20H CLR FAN IC-A .3KR 7A NOR TRIP
lflR TRIP 7A
AUX oLOG GEiJ FXH FAN 1.A BKR i8 TRIP
AUx TRIP 7B
AUX BLD;S rEN EXH F AN 1 A dKR 76 CLOSE
AUX CLOSE 73
AUX BLDG GEN EXH FAN 1A
AUX BLDG GEN EXH FAN 2A
CUDM CLR FAN iC-A 6xR 74 AUX CLOSE

! I

I

sC

ttFG REF #

11:02 TH1URSO5

MFG MOD I

T268 31?.002

8569 K.NiO
s569 K WN1 O
a569 KUN1O
6569 K6N1O
8569 KUNIO
B3569 --- KINlO
B569 KUNlo8569 KWNIO
8569 KJN1o
as69 KJN10
6569 jgso

b569 KTN6
a569 K7N6
8569 ~-- kwN10
8569 KUNIO
a509 kwN1o
8569 K'NlO

IL B569 KwN6
IL 5569 Kh"N6
IL 8569 FRN-Ri

IL B569 FRN-R1
'L 6569 - FAN-Rl

B569 KUNIO
8569 KUNIO
B569 KhNiO
6569 KUN1O

b569 KhN1O
0569 -_- KhN1O
oS6i KI"NiO
8569 KUNlO

B569 JKS6
859 JK* 6
8569 *KTNd

8569 JKN6
8569 JiSd
65569 KTNo
8509 KTN6
a569 KhN6
8569 KWN6

d569 KWN6
es69 V hNlfl
8569 KhNiO
a569 KUN1D
d569 KwNiO

8569 KlN1o
8569 KhN1O
8569 KhNIO
5156 CP4/0C5
j156 - CPtA
B56i KLNio

Prepared By &-- - ----

Reviewed B 9o
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EQIS CUSTOMIZED LISTING

UNIO

WHN-?-FU
W8-1- I FU
WBN ? FU
tt8N-1-FU
N WON-2-FU
t IJ-t I-FU
_WN- ?-FU

aN-tI -F U
WdIN- ?- FU
WB8N 1 FU
WttN-2-FU
W8N -1- -FU
WaN- 2-F U
UBWN i1FU
WaN-2-F U
t8N-1-F U
W8N-2-FJ
WaN-i-FU
WONN-I FU

tW8N 2 FU
WtN-1-FU
W8N-t-FU
W8N- 1-FU

-- W6N-1-FU
* h8N 2 FU

tWSN-1-FU
W8N-2-FU
WtdN- 2-FU
* iN 1FU

W8N- 2-FU
WdN-1-FU
W8N-1-FU
tWtN-I-FU
iiWN _2 FU
WBN-1-FU

W dN-?-FU
W8J-1-FU
W8N 2 fU
W8N-1-FU
WtN-1-FU
WBN-1-FU

O8N-I-FU
wt3N 2 PFu
WBN1t -FU
WaN-2-FUf
hdSN-I -FU

W8N- 1FUWBN-2-FU

WBN-1-FU
lidN- 2-PU
lW8N-?-FU

. _ N - f .0U

-2 12-212/24 -A
-212-A27/2 m -A

212 A?712N a

-e'2-A27121 -!
-21 2-A27721 -4
-212-A77/22 -A
-. 12-At7/22 -A
-2t -A?7/2S -A
-?1 2-A2172 -t

212 A?7/ 3 A
-212-A?7/1 -3

212-A27/34 -3A
-212-A27/31A -A
21 2 A27/314 a

-2 1 2 - a 27/ 31N -A
-21 2-A271 32A -A
-2I-A?7 I12A -A
-21 2-A27/32N -A
212 A27/32N A

-2 12-A27 /3 -3
212- A27/ 3l -A

-212-428/1 -t
-212-A2?811 -4
-212-A2832 -A
-212-A?8I23 -A

2 1i2 - 80 2I 3  A
-212-428/3 -A
-212-?2S83 -t
-212-A23/31 -t
-212 A28/31A

212 A28/31tN
-212-A28a 37 -A
-212-A 2 a7 3A -
-21 2-A2a/32N -

212-A28/33 -A
212 A287S A

-21 2-A29/1 I -A
212-A29/21 -

- 212-A29 21 -t
-21 2-A297 22 -A

212 A29/22 -A
-212-A29/23 -A
-212-A29/3 -A
-2i 2-t49731 -
-21 2-A29/ 31 -A
-212-A29/32 -A

212-A297S2 A
-212-A29/33 -A
- 217-b29 33 -t

-21 2-B1 1 /11
- 212 a/ll/I-2 1 2- a1 I /1 2-212-a11/12
-212-all /13

212 811113
-212-811i14

-s

-8

-A

- I
a

.. . . . . - -

.-3

uESCRIPTION

CRO MECH CLR 2C-A MTR 1
CRUM CLP FAN iC-A 8KR 7A NOR CLOSE
CRO MECH CLR 2C-A MTR I
TRIP BKR 7C SPARE
FUEL H"Lt EXH FAN A
CLOSE aKR 7C SPARE
FUEL HDLG EXH FAN A
REACTOR LOWER COHPT COOLER FAN tA-A
FUEL HANOLING EXH FAN A
CR0 MECH CLR IC-A SUJPPLY
CRD HECH CLR 2C-A (HrR 1)
REAC LO CHPT CLR FAN tC-A AUX TRIP AKR 70
REAC LO COMPT CLR FAN 2C-A
REAC LO CMPT CLR FAN IC A NOR TRIP 8KR 70
REAC LO COMPT CLR FA1J 2C-A
REAC LO CMPT CLR FAN IC-A AUX CLOSE BXR 70
REAC LO COMPT CLR FAN 2C-A
RFAC LO COMPT CLR FAN IC-A NOR CLOSE sKR 7U
REAC LO COMPT CLR FAN 2C-A
REAC Lo CHPT CLR FAN tC-A
REAC LO CMPHT CLR FAN 2C-A
CROH CLR FAN IC-A nTR 2 dKR 8A TRIP
NOR FOR MOV 0 1tA2-A
CRJM CLR FAN lC- A NTR 2 BKR dA CLOSE
NOR FOR oSL 8D IA?-A/ALT FOR 5L B 1A4-A
DSL AUX 80 2A2-A NOR FOUR
CROM CLR 1C-A MTR 2
CRD MECH CLR FAN 2C-A(MTR 2
480V SHTON 80 RH A&B AHU 8-A dKR 80 TRIP
SPARE 4EOV SHT CN BO 1A2-A BKR 80 AUX TRIP
SPARE 480V SHT ON d0 tA2_A BKR 8D NOR TRIP
480V SHTON 80 RH "A8 AHU S-A IKR 80 CLOSE
SPARE 4ROV SHT ON 80 1A2-A 8KR 80 AUX CLOSE
SPARE 480V SHT ON 80 1A2-A BKP 80 NOR CLOSE
SPARE 480V SHT ON BD 1A2-A
480V SHTON 80 RN A&B AHU H-A SUPPLY
C & A VENT 80 tA1-A ALT FOR
SO 5D tA2-A NOR FOR TO C4A VT 0D 1A2-A TRIP
TRIP BKR 9C
sO 8 lO 4A2-A NOR FOR TO CgA VT BO 1A2A CLOSE
CLOSE 8KR 9C
C`A VENT 80 1AZ-A NOR FIR
125V VITAL qATT CHGR 2 ALT FDR
SHTON 30 RN AgB AHU A A dKR 90 TRIP
SPENT FUEL PIT DUMP A-A BKR 90 TRIP
SHT)N 80 RHM A&8 AHU A-A aKR 90 CLOSE
SPENT FUELD PIT PUMP A A aKR °O CLOSE
SHTDN 80 RH A & a AHU A-A MTR FOR
SPENT FUEL PIT PUMP A-A-SUPPLY
4RUV So ao
4 80V SO 8O
4SOV SD 8D
480V SO aD
480v So 80

480V SO 8D

1 81-8
281-8
181-B
281 -8
1 1-8
2B1- 8
1ai-s

NOR

NOR
NOR
NOR
NOR
NOR
NOR

FOR
FOR
FOR
FOR
FOR
FOR
FOR

FKR
BKR
8KR
SKR
BKR
9KR
a KR

52N
52N
52N
52N
52N
52N
52ii

PT 5-PRI

PT S-P RI
P TS-SEC
PTS-SEC
TRtP
TRIP
CLOSE

HFG REF HFG HDMOO t

B569 KtIN1n .
8569 .KtN1O
a569 ltN10O
8569 hltN1o n
8569 KlkN10 V
d569 KltNIO
8569 KtN1O
5156 CP6A-81
S156 CP6A
S156 CP6A-150 -

E569 KI.N-R6
8569 Kt N6
a569 KtN-R6
8569 KItN6X
8569 KhN-R6 V
8560 Kt N6X
8569 KtNIR6
8569 - Xl N6 X

S156 CP6A-d1 -
S156 CP6A
8569 XIINIO
S156 CP35CC5 -

8569 KWsNIO
5156 CP5O0C5 -
S156 tiCA --
S156 CP6A-150 -

S156 CP6A
B569 K6N1O
8569 KtNleo
8569 -K NtO -

B569 KhN1lO
8569 KMN1O
S156 CP4/OC5 -

S156 CP4/OC5 -

8569 -K iI~l O- -
6569 KkNIO
B509 KWN1O
B569 K6Nl OV.
S156 CF500C5 -
s156 - - CP500C5 -

8569 KidNlO
8569 KhN1O
8569 KLC1O
B569 KkIN1O
5156 CF4/0C5 -

5156 CF4/OCS- -
8569 jF(6 --

8569 JKs6
8569 K-N6
8569 7N6-
8569 KtN1O
6569 - KNN0
8569 K IN1

Prepared B
Reviewed B__ --

A & 90

r/ ...- .I4 .. -- .

Fn4+ 11e4) -__
I-

a-

I-
I-

V

V

V.

L-,

I-

a-

V"

W

..-.

t-'

....-

V-

-'l

-/

&I
tW
v.

vO

X'

I-1
&V

-V

(not

(nJo+

IAC'

t.wSlo lest./1e4-
XW&&A)iOII lf ie
K W.'A)( ii+*/t 4 ,A

AC

- - ajAC-

A.3e mr fItwifa -- -

IJ-A t A -
S1 'IC

0o
- ,

- S

1}Vc -

. . . - . . - . - .

f 
. .-^ rr - B - - - - -
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.
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UNIU

WON- '-P U
wl-7-Fu

W43N-2-FU
WdN 1 PFU
WBN- ?- FU

WdN- 1-FU
WdN- 7-FUWAN-i-PU

W3N- 2-FU

WaN-1-FUW3N-2-FU
W8N-1-FU
w a r- 2-ri

WBN 2-PU
WBN-i-4U

WBN 2 -FU

W8N- -FU

W6N-iFU

WaN 2 FU

WSN-1-PFU
WBN-1 -FU
W3N- 7-FU
Wa N- 1F U

WBN-?-FU

__ WN- 2- FUW3N- 1 F U

WON- 2FUWBN-1 FU
WBN- 2-FU

WdN- 1-PU
WAN 1-PU

W8N- 2'-FU

WBN-1-FU
WON- 2-FU
WAN-i-FU
WNN- 2-FU
W8N-I-FFU
WBN- 2 Ft
WBN-1-FU
WBN- 2-F U
WBAN-1-F U
WdN 2 FU
W6NA--FU
WBN-2-FU
W8N-I-FU

* WBN-2-FU
WBN 1 FU
WBN-2-FU
WB N- 1-F U

-212-B11/14 -3

212- 811/15 -'
212 e1I/16 BR

-21 2-g1 1/16 -R
- 21 2-al l/I -7
-212-811/17 -R
-212-8li10/3 -B

212a110/13 B
-212-8110/23 -B
- 21 2-d1107/23 -8
-21 2-B110/3 -B
-21 2- 81 0/3 -
- 21 2- d I 0 31 -B

21 2- S1 10/11 R
-21 2-S1 10/32 -9

212- 6110/32 8
-21 2-1B 10/33 -6
-2 2-S10n/33 -R
212B111/1 B

* 212- 8111/1 B
-21 2- 81 1/2 -e
-212-0111/2 B
-212-a111/ 3 -a
-21 2- 81I 1/3 -s
-21 2-81 11 4 -s
-21 2- 11 /4 -R
- 21 2-8 1211 -8

212- B112711 28
-212-8112/12 -B
-212-811/112 -8
-21 2-8112/13 -B
-212-8112/13 -B
-212-8112/14 -B
-21 2- 812 1 4 -B
-212-8I12/15 -a
-21 2-861 12/15 B
-2 12- 3112 i 6 -R
212 8112/lo s

-21 2-B11 2/31 -3
-212-8112/31 -3
-212-al12/32 -s
-212-812/32 -e.

21 2-8112i33 -B
*212- 112 /3 *B

-212-0112/14 -R
-21 2-l112/34 -9
-212-0112/15 -B

21 2- 81 1 2 /35 B
-2 1 2-B1 12i/3 -R

-2 12-8a 12 /3 -7
-212-3112/37 -B
-212-8112/37 -B
- 212- 81 12/37 -R
212-811 2!3a - B

-212-812/1I -3

EQlS CUSTOMIZED LISTING

DESCRIPTION

4°OV SO aD 281-s NOR FOR RKR 52N CLOSE
-4B0V SO AD 1a81 B NOR FOR BKR 52N END LTS ISOL
410V SO 8D 201-B NOR FOR BKR 52N INO LTS ISOL
4sUV So 80 181 8B NOR FUR BKR 52N IN LITS ISOL
480V So Bo 281-B NOR FOR BKR 52N IND LTS ISOL
480V so an 11-a NOR FOR aKR 52N INO LTS ISOL
410V So dD 281-B NOR FOR BKR 52N IND LITS ISOL
C3 VENTB ao I1-8 N02 FOR -

tsA VT 80 281 B NOR FOR
SPARE COMPARTMENT lOC
SPARE

125V DC VITAL BATT 1 SYS ALT SUPPLY
125v VITAL BATT III ALT FOR
CRDH4 CLR fA l-13 ATR 2 8KR 100 TRIP
TRIP RKR 10D
CRDM CLR FAN 1i-8 MIR 2 BKR 100 CLOSE

CLOSE BKR 100
CNTL RODO ORIVE HECH. cooLeR FAN 1BB(MTR 2)
CRO MECH CLR FAN 28-BCNTR 2
4sOv so 80 1a1-B BUS PTS-PRI
490V SD 80 2Bs1 B BUS PTS PR?
480V SO 80 18i-n BUS PTS-SEC
480V SO a0 281-B BUS PTS-SEC
480V SO 80 181-B BUS GRNO IND PTS-PRI
480V so BD 281-6 eUS GRNO IND PTS-PRRI
'45V 50 8AD 1IBIZA BUS -GRIIO INDPiSSECf
490V SO 8o 281-B BUS GRNO IND PTS-SEC
4d0V so 80 1d1-8 SPARE BKR 52S PTS-PRI
48UV so B0 281 -B SPARE 9KR 52S PTSPRI
4ROV So 80 11i-B SPARE RKR 525 PTS-SEC
4BOV SD 80 281-B SPARE BKR 52S PfS-SEC
4ROV SHTON 80 1R1-S SPARE BKR 52S TRIP
480V so 80 281-0 SPARE BKR 52S-TRIP
480V SHTON 8D 181 a SPARE aKR 52S CLOSE
4sUV so sD 281-B SPARE BAR 52S-CLOSE
480V SHTDN 8D 181-B SPARE BKR 52S IND LTS
4sOV SO 60 281:R SPARE BKR 52S IND LTS
4BOV A I0 aD 1-B SPARE BKR 52S INTL FUSE
BUS PROTECTION BKR 128
410V SD 80 181-B BUS TIE BKR 52T PTS-PRI
480V SO 80 281-B BUS TIE BKR 52T PTS-PRI
480V SD dO 181-B BUS TIE BKR 52T PTS-SEC
480V SO 80 281-B BUS TIE BKR VM - CONT FU
480v So i0 1i-B BUS TIE sKR 52T TRIP
480V SO sD 281`8 BUS TIE BKR 52T TRIP
4IOV SO 80 181-8 BUS TIE BKR 52T CLOSE
480v SD 8D 281-B BUS TIE BKR 52T CLOSE
490V SO BO 181-B BUS TIE BKR 52T IND LTS ISOL
40Ov SD 0 D 2f81-a BUS TIE BKR 52T IND LTS 15oL
490V SD AD is1-R BuS TIE sBR 52T INO LTS ISOL
4ROV SO 80 281-B BUS TIE BKR 52T IND LTS ISOL
490v SD 80 181-B BUS TIE BKR 52T IND LTS ISOL
490V SD 80 281-B BUS TIE BKR 52T IND LTS ISOL
480V SD 80 181-R BUS TIE BKR 52T INTL FUSE
BUS PROTECTION BKR 120

AUX BLDG GEN SUP FNA 18 BKR 28 TRIP

MFG REF #

3~s6~856 9
65 69
B569
6569
8569

6569

S156
S156
S156
S156
S156
856

8 552
8569
8569
Si 56
51 56
s569
0569
8569
8569
8569

8569
8569
8569
8569

8569

85 69

8569
856 9
85 69

8569

85 69

8 569
05 69

B569

65 69
8569-
8 569

6569
a569
WI 20
Wi 20
8569

Prepared Bye,0eS.--
Reviewed By& A. f!l

9111:0? THURSDAY, JA 90

MFG MOO * ATION

_KbN6 - -
KkN6V
FRN-RI X -
FRN-R1 X'

FAN-R1 -I X
C500C5 DO
CP6A - -

CPSOOC5 - - .
CP6A -c

CP50OC5 -
CPdA A -

KWNIO .
KbWN10 -. - no FeAS<
AWNiO ') X WJ9~J4Dr^
KkiNIO -- 10Fu-i)
CFA -150 -
CPeA - .

JKS6 - - .-- -
JKS6 - -

KTN6 - -.

KENo - -
K6 - -

KIN6 - -
jicS6--
JKS6 -

.N6 - -

KIN6 - - - Okt*C4 1t

KWN10 . -
AhN1O - -
AWN'10O - -

KbN10 - -
KIN6 - -

KTN6
i510932G0 . -- - - -

1510932GO10 - -
JKSO - -

JKS6 - - AC
KTN6 - -

- -

KbN10 - -v( -. -- 4 --

KWNIO - (ne+I1$f j1

KAN6 - V

KIN6 X
FRN-RI1
FRN'RI V
1510932G010
15I1932G010 AC

-rzZ6-9'c;
-- N - ~ .. . ....- ,

LI -4 __ --

I

�

7 4q11 P�5

23
93

JN

1')

II



UNTO

WSN- 2-FU
WBN-1-FU
WBN 2 FU
WBN-1-FU
WaN-2-FU
WBN-1-FU
W8 1- 2-F U
d iN N-1 - F
W8tJ 2-FU
W8N-:1-FU
wati- 2-FU
WBN-1-FU
WBN- 2-FU
WAIN 1 F u
WBN-2-FU
W814-1-Fu
WaN- -FU
wtN 1 F u
WaN-2-FU
WBPN-?-FUWBN-1-FU

WSNJ-2-FUWBN-I-PFU
U8N2-P-U
W BN 1 P U
WaN-2-FU
W dN - I1- FU

wBN - - F U
WBN-I-FU
wafl- 2-rU

WBN-l1-F U
WaN 2-FU
W31J -1 -FU

W8N-2-Fu
W8N-I-FU
WBN-?-Fu

W8N -1 -FU
WgW-2-FU

WdN-l -FU
WSN-2-FU
W8N-I-FU
WdN-7-FU

WSN -1 FU
W8N-2-FU

WSN-1-FUWaN-2-FU
W8N-1-FU

WdN -2-FU

io tl1- I- F iJ

WdN-2-FU

W1N 1 Fu
WaN-2-FP
W8N-I-FU
Wb N-2-F U
WiBN 1 PU
WAN2-P

-212-812/11 B
-212- 812/12 -8
-212-al2/1? B

-21 2-8 3/11A -
-212-a13i11A -R
-212-813/1 N -R

21-2-s13l31N -S8
-21 2-81 3K1 2A -R

212 a13/12A -8
-21 2-B13/12N -8
-212-B13/12N -R
-212-B1 3/ 20 -a
-'12-81 3/20 -A

212.B13121 a
-21 2

-813121A -R
- 21 2-81 / 2IN -4
- 1 2-813/21N -9
q 212-.313122A B
-212-813/22A -t
-21 2-81 /22N -B
-212-813/2?N -R
-212- B13/30 -B
-212-B13/ 30 -R

212; B1 3/31 8
-Ž12-as31 31 -B
-212-813/32 -

212 a13/32 s
- 1 2- el 4 /1 I1 -R

-212-814/11 -8
-212-i14/12 -e

21! 81'./1? 3
-212-814/18 -8
- 1 7- 81 41 1 It -4

-212-814/14 -R
-212-314/14 -3

212 314/15 A
-212-R14/15 -B
- 12-o1 4/16 -6
-Ž12-314/16 -a
-212-614/17 -8
- 212- 31 4/17 -6

212' 14/31A P
-212-814/31A -.
-212-8l4131N'-' --
-2127 814/31N 8
- 212- 14/ 32b -Ft
-212-B14K 32A -4

2 1 2
-8 1 4

/3)N -R
-21 2-1 4/ 32N -H
-212-al5/1 -a
-212-315/1 -3

'12 s15 2 S
-21 2-815,2 -H
-212-315/3 -8
-212-a15/3 -9
721 2- I 5/4 I -

EQIS CUSTOMIZED LISTING

DE SC RI PT IO N

TRIP BKR 28
AUX BLDG GEN sUP FAN lB BKR 28 CLOSE
CLOSE BKR 2B
REt CHG PMP BatR 3B AUX TRIP
AUX TRIP gKR 38
REC CHG PMP BKR 3B NOR TRIP
NOR TRIP nKR 38
REC CHG PMP BKR 38 AUX CLosE
AUX CLOSE 8KR 38
REC CHG PMP dKR 3B NOR CLOSE
NOR CLOSE 8KR 38
REC CHG PMP aKR 38
FILTERING MODULE
CCS PHP 18aZB BKR 3i
AUX TRIP RKR 3C
CCS PMP 18-8 BKR 3C
NOR TRIP BKR 3C
CCS PMP 18-B a KR 3l
AllX CLOSE 8KR 3C
CCS PHP 1a-8 BKR 3C
NOR CLOSE BKR 3C
CCS PmP 18-B

c AUX TRIP

C NOR TRIP

i AUX CLOSE

iC NOR CLOSE

FILTERING MODULE
CNTL £ SEV AIR CMPRSR B BKR 3D TRIP
TRIP BKR 30

-CHYL B SE AilR CMiRsR a BKR 3D CLOSE
CLOSE BKR 30
480V so 80 181-B EHERG FOR BKR 52E PTS-P
4ROV SO 80 281-8 EMER FOR 8KR 52E PTS-PR
48oV So 80 18s1-B FHFRG FOR sKR 52E PTS-S
4R0V so 80 281-B EMERG FOR BKR 52E PTS-S
480v 50 80 181-B ALT FOR sKR 52F TRIP
480V So 80 281-8 ALT FOR RKR 52E TRIP
4sov s0 8O 10B1-B ALT FOR BKR s 2E CLOSE
480V so 80 281-R ALT FOR BKR 52E CLOSE
480V so 80 181i8 ALT FOR gKR 52E IND LTS
4s0V so Bo 281-8 ALT FOR BKR 52E INO LITS
480W so a 818i-B ALT FOR BKR 2E iND LITS
480V so 80 281-B ALT FOR RKR 52E INO LTS
40ov sD B 181-8 ALT FOR RKR 52E INO LTS
4RoV So 80 281-8 ALT FOR aKR 52E INO LTS
AIJX TRIP 8KR 40 SPARE
AUX TRIP BKR 40
NOR TRtP sKR 40 SPARE
NOR TRIP BKR 40
AUX CLOSE BKR 40 SPARE
AUX CLOSE BKR 40
NOR CLOSE BKR 4n SPARE
NOR CLOSE BKR 40
430V- sD-so-1 81-B BUS P1
480V so 80 281-8 Bus Pi
490v So 80 1 81';8 BUS Pi
4.0SV so 80 281-B BUS Pi
430V so ED 181-R BUS GR
480V SD dO 281-B BUS GR
4sqOv 8o0B 1818 R sUt GR

RRI

I
EC
EC

I !
I !

I !
I !

n

;OL
iOL
iOL
IOL
DOL

SOL

rs-PRt-' '-- '
rS-PRI
rs SEC
rS-S-C
RNO IND LTS-PRI
tNO INO LTS- PRI
RNO INO LTS-SEC

Prepared By J ?-ZK
Reviewed B

HFG REF -

8569
8569
8569
8569
8569
B569
8569
B569
8569
8569

8569
T268
T268
8569
8569
B569
8569

B569
B569

T268
T268

8569
8569
B569

8569
8569
856°
a569
B569

B569
B569

856 9
B569
8569
8569

85 69B569
8569
8569

8569 _

85 69
8569
B569
8569

8569
B569
B569
8S6°
8569

8569
8569
8569- -
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MFG MOO 1 0 /,4.LCSIION

KhN1O / . .Kl.N1 rO

KI.NIO - -KkNlO

K INl10O - .- iWd
KkhNIG
K WNI 0- O4qCI

312.06 -- - - no . 1 ..---

XhN10

KhN1O v

KWNIO v '

Kl.NIO

K N1O - -

KI~N1O V
312..062 = - 'tim{f

31 2.062

KkN10

XloNIO __ _ _

JKh1 -- .- - . .. .

JKTN -- -
JKS60 - .. ..- - -4~

K kiO1 V
Kim N10 I.--
K kN6 -

FRN-R1 .- .. .
FRN-R1 / t
FRNI-R1 V 1/ .
FRN.*R1 A 1V

KhN10

KhIN1O I .- ..-

KWN1O
JKS 6 - . --.-
JK 56 - -
K TN6 -- .-
KIN6 - - -4
JK 56- -.-
JKS6 - -

KTNIOKTN.6 - -

-12.06

KUNIO
. - .. iNI..... ..-

92

ft lrsbtllt4
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UNID

W3N-2-FU
WdtJ- t-F U
WdN-2-FU
t 3N tiFU
WdN I 2 F U
WaN-i- ;FU
i3N-2-FU

WaNg 1 FU
WdN z FPU
WbN-1 -F U

* WatJ-7-FiJ
WBN 1 FU
W81! -P-IJ
WdN-1-FU
W3N-2-FU
Wa-t 1-F u
WSN- 2-FU
WS3N 1 FU
W8eJ- ,-FU
t N 1 FJ
WdN- 2-FU
W a N -1 -FU
WA N- '-Fj
WEN I r.i
Wt N 2 FU
WftN-1-FIJ
WSN- ?-FU
WBN- t-FU

W8N-2 FP
WSN-t1-FU
JWN -FPU

WBN-I-FU
tB N- 2-F U
W aN -1 -FJ
W3N- ?-F U
WaN-t-FU
WJ3N 2 F U
dW8N-i-F!J

W14S-1-FU
W3N-?-F U
WSN-t- FU
W6'j-2-FU
WaN 1 FU

bN- 2-FU
W8tN-t-FU
WSN-?-FU
WN- 1-FU
W8N-1-FU
WBN-1-FU
14waiN- ?--FU
WdN- -PFU
WdN ?FU
WdN-1-FU
WBN-2-FU
W-3N-1-FU
WbN-1-FU

- '1 2- 15 5 -4
-212- d31 5 -R

212 a1s56 3
212 315/6 R

- 2- I1 7/1 -'

-21 2- a I7 t -II-212-817/i1 -t

212 317/11 3
-212-st17xt -I
-212-3177 t -

212-- 17713 B
-21 2-B1 7/13 -8

-22- 31712 -q
-'12-317/2 -9

-2t2-Bt772tA -3
212- e1 7/21Aj R

-212-61712111 -ii
21 2 al7/2ŽA -

- 212- 31 77 22A -9
-212-317/22N -;
- 2 l2- RI71 /22j -i

212 .t1 7723 i
212 317/23 1

-21 2-R1T I73 /
-21Ž-61 7/3 -P
-2 12- 31 71 3 A 3

21 2 - 17 7 31A
-21 2-81 7/31l -a

212 1 7/1iN R
-21 2-81 7/32A -1
-212-1 71 32A -9
-2 2-al 7/ 37N -

-212-81 7/33 -s
.1 z1 El 73- 2

-2t 2-n rS213 A

? 12 -8l8/1 N -I
-1z2-B 17 21 N

-21 2- 3182A -D

-Ž2-31 8/22A -
-212- al 2a9 -o

? 1Ž- Z l 3/ 22N -R
-212-31 3/231 -1
-212-318/33 -R
- 212-ol -/2 -a 9
-212-.31/ 91 -
-2 2-H1I/11 I
-Ž12-19/1 -B

-212-1/ 9/ -1---212-819/1Ž -1

-21 2-81 9/1 3 -
-21 2-3199 2 -8

EQIS CUSTOMIZED LISTING

DESC RIPT0ON

490V So ao 291-F BUS CGRHO IND LTS-SEC
4B0V SO 8n0 Il-B NOR -DC CONT BUS UV RLr
440v SO 80 21-3 NOR DC CONT BUS UV RLY
480v SO 60 1831- B EMERG DC CONT BUS UV RLt
410V SO aD 231t.8 EMERG oC CONT BUS UV RLV
ELECT aD RM AHU C-B dKR ?A TRIP
TRIP RKR 74-ELEC RD Rt AdU 0- -

TRIP BKR 7B
CLOSE aKR 78 SPARE
CLOSE BKR 7B
COMPARTMENT 78 - SPARE
SPENT FUEL PIT PUMP C-5
ELECT 80 RtH ANU C-B aiR 78 CLOSE--
CLOSE BKR ?A-ELECT ED RM AHU D-B
CRUM CLR FAN tS-B MTR 1 b8R 7C AUX TRIP
AUX TRIP BKR 7C
CROM CLR FAN tB-B 1TR 1 BKR 7C NOR TRIP
NOR TRIP AKR 7C
CRbM CLR FAN is B MTR 1 BKR 7C AUX CLOSE
AUX CLDSE BKR 7C
CROM CLR FAN 18-B tTR-I BKR 7C NOR CLOSE
NOR CLOSE BKR 7C
CR8N CLR FAN la-a MTR 1
CR0D ECH CLR FAN 28 B(MTR 1
iLECT dn RtiAHU C-B
ELEC 80 RM AHU 0-8 SUPPLY
REAC LOW COMPT CLR FAN 16-8 BKR 70 AUX TRIP
AUX TRIP SKR 70
REAC LOW COMPT CLR FAN Ia-a BKR 70 NOR TRIP
tJ3R TRIP BKR 70
RfiAC LOW COtMPT CiR FAN 1B-8 BKR 70 AUX CLOSE
AUjX CLOSE BXR 7n
R-AC LOW COMPT CLR FAN 18-8 SKk 7n NOR CLOSE
NOR CLOSE SKR 70
RFAC LOW COMPT CLR FAN 1t-B
R-AC LWR CMPT CLR FAN 283
REAC MOV tO tBi-- NOR FOR
AUX TRIP 8KR eC SPARE
AIJX TRIP sKR sC
NOiR TRIP 8tKR SC SPARE
hOR TRIP BKR IC
AUX CLOSE bXR SC SPARE
AUX CLOSE 3KR BC
NOR CLOSE BER SC SPARE
NOR CLOSE hKR 8C
COMPARTMENT dC SPARE
OSL AUX ao 1 B1-8 NOR FDR/1 82-S ALT FOR
SD BO 181-3 ALT FOR TO CSA VTBO ts182? TRIP
TRIP BKR sA
SD 80 181 8 NOR FOR TO RE4C VT B0 1 18 TRIP
TRIP BKR 96
SD Btb 181-8 NOR FOR TO REAC VT BD 188- CLOSE
CLOSE dKR 98
RfAC VT 30 1 3 8 NOR /DR
So B fi01-B ALT FOR TO CdA VT BO 182-8 CLOSE

MFG REF t

B569
8£569,
B569

85869
8569

8569

85 69
B569

356i
S156
Si 56
8569
85 69
85 69
8569

B569

145 698569
S569
i56Q

5156
St56
SI56
St56
8569
6569
8569
B569
8569
8569

8569

5156
St56
SI 56

6569
85o9
6569
B569
8560
S569
8569

8569

as 6 9
8569

8569
f569
B569

B569
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T - -- A C IK1.N6 V._iN6 _ GtA j bV

KWN6
KWN6
KIN6

KWN10
KWN1t
K~iNiO

C150 C5
CP-A

K W 946

K 1 N41 0

K 1. N 6

KWN6
K1N6

CFfA-150
-~CF4A

k6N6iN6 - ---

KbN6

K k .946
KWN6

KW%6

CF6A-5

CF6A

KWN910

CF4/OC5

CPKOCIi5

KW.N10

KbN6O

KWNIO

KIdNIO

CF 5 00CS

K6N10

CF4/OC5
cfsonc

V

3. -,
)L

Y,-

a-c

0 .

A

-7-

I-

P.

V.
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ElIS CUSTOHIZED LISTING

UNIL

W9N 2 FU
Wdti-1-FU
W8N- 1-F U
W8N-1-FU

* WBN- j-FU
W8N 1 FU

___WdSN-2-FU

Wdt- 1-FKU
WdtN-2-F U
WBN-1 -FU
WdN-?-FU

WBN-1-FU
WdN 2 FU

WEN- ?-FU
Wtl- I-FKU
Wd t- '-F U
WAN 1 FU

hi61J )- 2FtJ
thBti-1 -FU
WPN- 2-FU
WPN-i-FU
WdN - 2-F U
WdN 1 FU
U891K?-FUJ
WBN-1-FU
U.dN-l -FU
W3N-1-FU
W9tJ 1 FU

* aN-l-FU
WS 4 I FtU

WAN-1-FU
WRN-1 -FtJWbN-1 -KiJ
WBN8-2-FKU

WBN 1 FU
W8 N-2-F IJ
WON-1-KU
WdNj- ?F U
WaN-1-FJ

WB N -? F U
WBN-I-FU

WdN- 1 -FU

WaN- FUt
WiN 1 FU
WdN-2-FU

W3N-1 -FU
W3N-i-FU

118N 2 KU
d8 N-1 -F u

* bdWN ? F U
W9N- 1-FU
W .N- ,-,u

* WEN- 1-FU

DESCRIPTION

212 81 I/2
-*12- 1 29/
-21 2- 31 I /I
-212-321/11
- 21?- V32 1/11

212; '21/11
-21 2-32 1/12

212 321/13
-212-21/1
- 21 -3 1/1 L
-2 12 - 32 1 / 14
-212- 2 I/17

212 321/31
-21 2-2 1/1 6

-212-821/17
- 212- a2 1 / 1 2

- 1t2- 621? /217

212 d 1 / 21
-212-821/31
-212-8?1/3?
-21 2-821 / 52
-21 2-3 21 [l /11

-212-z62n111

212 8210/12
-21 2-8210 /12

-21 12-8211/2
-212- 3210/21

-21 2-8210/3
212 8 210/31-21 Z-8?10/32

- 212-9121 03/33

-l 5 2 1 21 15

-21 2-8211 /1
-212-6?1 1/1
-21 2-8211 /2
-212-3211 /2

212 8 2 1 1 4

-2*1 >8211/35
-212-8211/4

21 ? 0211/4
-212-a212/11
-21 2-5212/11
- 21 2-8212/12
-21 7-3?17112

212 8212/13
- 21 2-821 ? /13
-212-3212/14
- 212- 8212/14
'-21 2-8212/15

212 R212/15
-21 2-82 1 2 /16

212 8212181
-21 2-821 2/31
- 212-a? 1 2/ 31
-21 2-212/32

MFG RFF #

CLOSE KgR ?A 8569
-k C3A VT RD 1R2-3 ALT FOR S156
-3 .PARE Si 56
-3 480V SO 3r) 128-9 NOR FOR SKR 52N PTS-PRI 8569
-1 48OV SO 80 2B2-8 NOR FOR RKR 52N PTS-PRI B5o6

I 4S0V So 80 182 -a NOR FOR RKP 52N PTS-SEC B569
- 430V SO 80 282-B NO0R FOP 3KP 52N PTS-SEC 8569
3 430V So a0 12 3 S NOR FOR RKR S2N TRIP esO9

-R 490V SO A0 282-a NOR FOR 8KR 52N TRIP 8a69
-. 4d0V So 80 182-R NOR FOR 8KR 52N CLOSE 8S60
-R 4s3V So t0 0282-8 NOR FOR nKR 52N CLOSE 8569
- 480V SO 30 182-a NOR FUR 8KR 52N 0ND LTS ISOL b569

3 410V SO 80 262 t1 NOR FOR HKR 52N INO LTS SO1 8569
-R 410V so in 1H2-8 NOR FOR sKR 

5
2N IND LTS ISOL 8569

-A 430V so an 282-8 INOR FDP RKR 52N INO BTS ISOC 8569
-3 430V s0 80 1d2-R NOR FOR BKR 52N INO LTS ISOL 8569
-1 410V So eo 282-9 N()R FOR RKR 52N Itin ITS ISOL 8560

a TR2P sKR IC a569
-' TRIP 8RK 10 8--69
-R CLOSE BKR 10 8569

'; CC;dSE 8t;R 10 9569
-d 50 RD 182-8 NOR FOR TO C&A VT BO 12-8 TRIP 859o
-. TRIP sKR 101 a569

A So BO 1B2 8 NOR FUR TO CsA VT 80 1d2-B CLOSE 8569
-R CLOSE AtR 108 B569

, -1 CR VT SO 18>8- NOR FOR -s1 56
-3 CPDM CLR FAN ID-8 MTR 2 8KgR 1C TRIP B569
-R C2 tt CLR FAN 10-B MTR 2 dKR IOC CLOSE 8569

-S CRUt1 CCR FAN 1D 8 t4TR 2 S156
-; 1?5V VIT BATT CHGR 1I NOR FOR S156

a D ct 182 - NOR FOR TO REAC VT 8o 188 TRIP a569
3 sn 80 1B2-8 NOR FOR TO REAC VT PD 18-8 CLOSE 8650

-R REAC VT 80 1d-d ALT FOR St56
-i 4ROV So O0 1B2-8 BUS PTS-PRI B569
-R 480V SO 90 282 -8 Bus P IS P2R 83569
- 4.8OV so 80 182-8 BUS PTS-SEC a569

-P 4KOV so 80 282-8 BUS PTS-SEC 6569
- -b80V so ab 1a2-B BUS GRND IND PTs-PRI 8569

8 4ACV sD S0 2B2 a BUS GRNU IND PTS- PRI B569
-3 480V SO s0 1B2- sBUS GRN0 IN0 PTS-SEC 8569

S 4RGv So 80 282 B BUS GKNO IN PTS SEC 8569
-3 4BOV SO 30 182-B SPARE BKR 52S PTS-PRI 8569
-3 40V SO 80 2B2-8 SPARE BKR 525 PTS-PRI -e69

-8 480V so 80 182-8 SPARE RKR 52S PTs-SEC - - 8569
-a 4AOV SI) so 2B2-8 SPARE B8RP 52S PTS-SEC 8569

R 410V SlIT ON sD 182 8 SPARE BKlR 5?S TRIP 8569
-e 480Y SO Bo 282-8 SPARE BKP 52S-TRIP B569
-8 490V SHTCN eD 1a2-d SPARE arR 52S-ECLOSE B569
-R 480V SU s0 7a2-8 SPARE RKR 52S-CLOSE 8569

-P 480V SHTCN 80 1s2-a SPARE aKR 525 IND ETS 8569
3 4ROV 50 80 2B2-8 SPARE RKR 52S IN0 LTSNT B569

-9 18OV SHTON R0 1B2-a Wi 2n
,A BUS PROTECTION RKP 128 WI20

-9 AO9V so nO 1a2-B BUS TIE RKR 52T PTS-PRI 8569
-8 43UV so BO 262-8 PUS TIE qKR 52T PTS-PRT aB69
-3 400V so d0 17-s US TIE sKR 52TPTS-SEC B569
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CFeA-1 50
CF 500CS
K6N10

CF 5 00 C
JKS6

KIN6

K r o 6

JK56.

KT NoKTN6

JA Soa

- 4 ---JK _-

KIN19

KTN1S

KTN6

Ki 5 1D;3?G

1 5109 32G010
JR So
JKSo
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E01'S CUSTOMIZED LISTING

UN13

* WBN- 2-FU

W6N-t-FU
WbN 1 FU
W6BtN-2-FU
WBN-1-FU

- WBN- ?-FU

W8f-?-F U
WBN-1 -FU
WtBN-?-FU

* WBN-1-FU
WAN 2 F U
WB N-i-FFU
WBN-.'-KU
WdNl- -F U
W611-? -FU
W8N 1 FU
WbN-2-FU
WdN-1-FU

WBN- 2-FU
WdN-1-FU
WbN 1 FU
W8N-I-FU
WdN- - U
WaN -2 -FU

WBN-1 -FU
WiN-'-FU
WBtt I FU
W3N-2-FU

UWSN-i-FU
WN -?2-FU

WaN-1-FU
WBN-?-FU
WAN 2 FU
WdN-I -FU
W3N-1-FU
WBN- 2-FU
waF4-1-Fu
WbN- 1-FU
WdN_ 1 FU
WdN-2-FU

WBN- 2-FU
W8N- 1-F U
Wd N 2 FU
WaN 1 FU

WaN-2-FU
WbN 1 FO
WbN-2-FU
WBN- 1-FU
W3N-2-FUI

- 212- B212 32
-21 2-8212 /33
-21 2-1212/33

212 6212/14
-21 2-B? 12/334
-212-a212 /35
-21 2-a21 135
-- 212-8212 I2
-212-3212/36
-21 2- 8 212 / 37
- 212-8212/37
-212-3212/33
*212 s212/3d
-21 2-B22/11
- 21 2-3i2/11
-21i-Fi?2/12
-212-a?2i12

212 322/21
- 212-822121

-212-5?2122
-21 2-B221 31

212 a22/s1A
-212-322/31A
-21 ?- 22/31 j

212 S22t31N
-212-?22/32
-21 2-s22/32A
- 212-B22/ 32A

212 22/37tN
- 21 2-B22/ 3?1
-212-822/40
-212-823/11
-212-823/11
- Ž12-823/12
-212-823/12

212 923/21
-21 2-B?321A.
-212-823/212N
-212-S73/22
-21 2-323/ 22A
-21 2-823/2WN

212 824/11
-21 2-824/11
-21 2-A'4/ 12
-21 2-a24/12
- 21t2-24/13

21Ž 824/1 3
212 B24/t4

-212-d24/14
->1 ?-324/11
-212-a24/1

217 e'4/ 1 6
-212-a24/16
-21 2-B4/17
-212-324/17

-B

-n

-q
-R

-8
-r
-g
-8

-B

-8

-N

-B
-8

-R

-3

-8 -

-R

-q

-R

-3

-B

*B

-R

-e
-B4
-st

DE sC RIPTION

4YOV SO aD 2B2- 9 BUS TIE sKR 52T PTS-SEC
4qov SO BD 1a2-2 BUS TIE 8KR 52T TRtP
480V SO aD 282-B BUS TIE eKR 52T TRIP
480v So 8O 1 B2-B BUS TIE 8KR 52T CLOSE
480V SO BD 282-8 BUS TIE sKR 52T CLS
410V S0 n0 182-R eUS TIE BKR 52T IND LITS
480v SO 80 2B2-B BUS TIE bKR S2T IND LITS IS
490V SO SD E 82-* Bus TiE IKR 52T iNO LTS is
43OV SD dO 282-R sUS TIE RKR 52T INO LTS IS
480V SI 0D 1 a2-s SUS TIE sKR 52T IND LTS IS
430V SD Bn 262--8 BUS TIE BKR 52T INO LTS [S
4ii)V SO 80 1 82-B BUS TIP INTL FUSE
5US PROTECTION BKR 120
CONTROL RM AIR cNoD d-a CPRsR-TRiP -0

TRIP RKP 2a-ELECT BD RM CHLR PKG e-a
CONTROL R,0 AIR CONo B-B CPRSR-CLOSE
CLOSE dKR 2B-ELECT eD RH CHLR PKG dB-
TRIP 8KR 2C
TRIP PKR 2C

CLOSE 8KR 2C
CONTRL ROOM AIK CONO a B CPRSR
AUX TRIP BKR 20
TRAIN B COTL CKT FOP CCS PUMP C-S-AUX TRIP
NOR TRIP BKR 20

TRAlIN B CNTL CKT FOP CCS PUMP C-S-NOR TRIP
CONTRL ROOM AIR CONO -B .CPRSR
AllX CLOSE aKR Z0

TRAIN a CNTL CKT FOR CCS PUMP C S-AUX CLOSE
NOR CLOSE BKR 2n
TRAINI B CNTL CKT FOR CCS PUMP C-*S-NOR CLOSE
TRAIN B CNTL CKT FOR CCS PUMP C-s
REAC SLOG POLAR CRANE dKR 38 TRIP
TRIP RKR 38
REAC BLOG POLAR CRANE
REAC BLDG POLAR CRANE
TRIP sKR 3C
so e0 RH AS3 CHILL PKG B-R eKR 3C AUX TRIP
SD SO RH A99 CHILL PKG 8-a8 8KR 3C NOR TRIP
CLOSE s3KR 3C
SO ao R2 A&B CHILL P1KG B-B 9KR 3C AUX CLOSE
SD aD RM A&B CHILL PKG B-B eKR 3C NOR CLOSE
480V So 80 182 - EMERG FOR RIKR 52E PTS PRI
48(V SO aD 2a2-s EMERG FOR K1R 52E PTS-PRI
4B0V SD 60 1B2-8 EMERG FOR PKR 52E PTS-SEC
40V 0 so 9 202-A FMERr FOR aKR 52E PTS-SEC
4.80V SD 80 1B2-B ALT FOR nKR 52E TRIP
4sJV So O 2Lns2 B ALT FOR UPR 52E TRIP
41UV SO Bc 1d2-B ALT FOR BKR 52E CLOSE
4sov SD 8o 2s2-a ALT FOR aKR 52E CLOSE
410v SO 8D 1B2-B ALT FOR RKR 52E IND LTS TS(
4.30V SD 60 25B2B ALT FOR 8KR 52E IND L TS ISC
480V SD 80 1 82-8 ALT FOR RKR 52E I140 LTS IS(
480V SO 80 287-8 ALT FOP 3KR 52E IND LTS IS(
4ROV SD AD 132-A ALT FOR BKR 52E INDl LIS ISC
4BcV SO 8O 2B2 B ALT FDP IKR s2E IND LTS ISC

MFG REF I

B569

B569
8569
8569

sOL 8569

OL 8 5 68
OL 8569
OL B569

Wi 20
WI 2'

B569
6560
6569
8B69
B569
85 69

6569
8569

8569
B5o9
8569

B569

B569
B569

8569
B569~--~ -- T2o8
0569
fi569

5156
S156
8569
8569
B569
8569
8569
8569
e569
8569
8569
8569
bS69
5569
8569
8569

,OL 83569
,OL 8569
OL B509
,OL 8569
OL B569
OL B560
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K6SNlO - - Lno ilstI ,&t

KhN1f3 . ~/
K1N6 . - D -1
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FaN-Ri - X (Fu5Cra.O I &'t)-FRN-l 31

FRN-:- 1 - X . F eTro I1th4t )
I Sl0932G.')l -
1510932GO10 - -

KWN1O .- -

Kb Nul - - = Asic
KiN 1 0 - - LpU5C I/;)I1 ^qLL.
-iin - (Ps&;e rot IWtsf;:
K- (p I I.ot Jbt6'LEci'

K bNl 0

KLNlO
K i N 1 0

KWN10
K bNIO

312 .0 o2

KbN6
K bN 6
CF6A 67
CO6A
KbN1')
K hNl 0

K hiNI 0

Kb N 10

JKS6
JKS36
KWN6
KIN6

KhN1 0

KkNIOKbN10

KWN-R6
KWN6
FRN-Ri
F RN-Ri
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2 11S CUSTOMIZED LISTING

UUI a

W3N 1 FJ
w riN - - F U
WiN-l-FU
WUf- ?- F U
W* N 1 FU
W21l- ?-FU
WIN- 1-FU
WIN- ?-FU

WIN-1-FU
W3N- h -FU
Wdll-i-FU

2-PU
WAN- 1-FU

aUN 2 FU
WBN 1 FU
WiN-2-FU

WdN-1-FIJ
W8N-2-FU

WRN-1-FU
Wd8N- -F U
W 3N- I-F U

* WdiN-'-EU
* WBN-1-FU

WdN 2 FU
WdN-1-FU
WSN- 7-F U
WdN-1-FU

WAN- ?-FU
WdN-1 -FU
UdN 2 fU
W8N-1-FU
WdN- 2-F U
W3N- 1-F U
Wsi.J-?-FJ
Wad-1 -FU
W3N- ?-FU
W8N-I-FU
W8iN-2-FPU
WOdN-1i-FU
WBN ? FU
WdN- 1-FU
Wd N- 2-F U
W dN-I1-FU

WdN- ?-FU
WdN 1 FIJ
WdNB- 2-F J
WdN-1-FU
WBN-?-FU
W8N-1 -FE
UBN 2 i U
WaN-7-FU

DE SCRIPTION

.?12 - a74 s1 _ 9
-21 2- 3.4731A -3
-21 2-d4131tN -3
-e12-824/lltj -9
212 B24/3?A 9

- 212-d24I3ZA -9
-21 2- ?4/3N -a
-21 2-R24/ SIJ -9
-2t 2-385/1 -e

212- 925/1 ;9
-e12-625i2 -
-e12-825/2 -
-212-a25/3 -R
-21 2-B?SX 3 -7
-212- H 54 -R

212 B?5/5 A
-212-a 5/s -9
-2t2-8'st6 -i
- I1 Z 37 5716 -

-212-a2 7? -3
212 77 '?1 I

-212-377/11 IA
- 7tl2-B?7X114 -R

c212-3?7I11 N
Iz 1 c-? 71 # -a N

-'12- a27 /1?A -2
e17 ;27A 1 2

-2 12-B27/1IN -4
-212-R?7I1 2; -A

d12 *-27/1 3 -3

-21-!t?7X2I -a

-212- a77/1 -2

-21 2- B?712? 9-

-21 2-927/ 22 -T
-I t-)7/ 23 -9
-212-2 71 3 -4

-1 dt- '72 ; - 3

- 1 2-b?7 31A -k
.t 2 327/ 31A R

-212-327/31h -9
- '12-a27 1N3 -8
'?1 2-27 3?7A -3
?1 I?-3?7/32A -

212 d27?3'N *9

-21 2-8'7/ 39 -t
-212-6?7/39 -

21.2-8277/3 3
? 12- 3?/ 19
-212 -3 /83 -9

- 2 I2- t322 t/ d -R
- 21 ?-d28/ 23 -

STA FIRE PMP lb_ 8
iTA FIRE PMP '8-8
STA FIRE PMP 18-d
STA FIRE Pm- 28-a
STA FIRE PMP 18-e
STA FIRE PMP 28-a
STA FIRE PMP 1a-a

STA FIRE PMP 28-A
490V So aDo 1 a2-s
480V SD 80 282-8 P
4H0V SO 80 182-9 a
410.3V SD aD 2B2-8 9
490V SO dD 16B?-9

'4B0V -SD eD' 262;; e
490V SD Bo 182-a B
4BOV SO 8 02 8?aB N
490V SO 80 182- R
490v SD ao 287-B N
43IWV so -n 182-a E
4P0V SD 80 282-s E
AtJX BLOG GEN FXH F
TRIP aKR 7A

MFG REF a

BK
8ait
B tR
8KR
&KR

BK R

8XR

40
43
40
40
40
4D
40
4)

AUX
AUX
NOP
NO P.
AUX
AUX
NOR
NOR

TRIP
TRIP
TRIP
TRIP
CLOSE
CLOSE
CLOSE -

CLOSE
iUS PTS-PRI
FUS PTS-PRT
8US PTS-SEC
SUS PTS-SEC
8US GRNO IND LTS-PRI
US GRNO INO LTS-PRI
US GRND INo LTS-SEC

BUS GRD IND LTS;SEC
NOR DC OONT BUS UV RELAY
NOR nc CONT BUS UV RLY
EMERG DC CONT BUS UV R-L
MERC DC CONT BUS UV RLI

FAN a BKR 7A TRIP

,AY

CRGM CLR FAN 10-8 MTR 1 BKR 78 AUX TRIP
AUX TRIP aKR 78
CRDM CLR FAN 10-d MTR 1 BKR 78 NOR TRIP
'NOR 'TRI'P BKR 78-' __ ' ~'~'~'-~-~-~~'~'
CQOM CLR FAN 10-8 MTR BKR 73 AUX CLOSE
AUX CLOSE BYR 78
CPOM CLR FAN 10-8 MTR 1 aKR 73 NOR CLOSE
NOR CLOSE 8KR 78
CRUM CLR FAN 10-8 MTR-1
CO MECH CLR FAN O-B(MTR 1 j
AUX BLDG GEN eXM FAN A 5KF 7A CLOSE
CLOSE dK2 7A
TaIP RKR 7C SPARE
TRIP sKR 7C
CLOSE dKR 7C SPARE
CLoSE 81CR 7C
SPARE
FUEL HDLG EXH FAN B
AfJX dLOG GENI FXH FAN R
bUX FLOG GEN EXH FAN '?
REAC LO COMPT CLR FAN 1D-9 SKR 70 AUX TRIP
AUX TRIP aKF 70
REAC LO COMPT CLR FAN 10-9 DKR 7D NOR TRIP
N02 TRIP aKR 70
WFAC LO COMPT CLR FAN 10-R PKR 7G AUX CLOSE
AUX CLOSE 81CR 70
R-AC LO COMPT CLR FAN I S0 BK R 70 NOR CLOSE
116OR CLOSE 81CR 70
R-AC LO COMPT CLR FAN 10-S
RFAC LO CMPT CLR FAN 0-9
REAC MOV 90 1P2-B NOR FOR
R9AC MOV no 2P2 d NnR FOR
SPARE

SPARE -

as69
8569
E569
B569
8S69
B 569
B569

356g

8569
E569
a569
d569
B569

85 69B569

eS5 698569
85 69

85 a56 9

B569
85 69
8569
8569
bS569
8 ~~569
6569
6569

as 69

S156

85 69
B569
B569
6569
ES 9
8569
B1569

51 56

5156
S569
S569

8569
2569
B569
B5698569

6569
5156
SI 565156
S 156
5156

5156
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EQIS CUSTOMIZED LISTING

MFG REF #

11:02 THURSDAY. JA« 1M]9

MFG MoO e / fi ,LT ON-
W$N-I -F U -212-826,3 -3 250V SPARE BATT CHGR _ALT FOR S156 CP6A-

-AL FU -212 528/3 SPARE- - __ 16CF6A-
WBN-1-FU -212-324/33 -i OSL AUX Af) 181-B ALT FDR/1B2-9 -NOR 'FOR S156 CF5OOC5
WBUN 2FU -212-a?8i33 -9- ALT FOR 480V OSL AUX 2B1-,8 5 156 -- C F6A-
WAN I FU 21 2 a? 9/ 1 3 SPENT FUEL PIT PMP 9-0 BKR 9A TRIP 856Q KkN10
WANf-?-F2,U -21 2-92911 -9 TRIP BAR 9A E569 KkNlO iWAN4-1-FU -21 2-B2Q/l13 -9 C&A VT 80 1 Al-A ALT FOR ________ Si156 CP50OC5- -

W~~N-2-FU ~'I12- V29/f11 -9 .AV 02-B LTF -S5CPA- -
WONi Pu Ž U -12 32 912 i SPENT FUEL PIT PMP -8A BKR 9A CLOSE 8569 KIN10- i)oO fUBN-:2-;FU - 212-3291 2 -~CLOSE BAR 9A (56o Kh-iO V
WON 1 Pu 1 .3Ž921 9 z:; CNTMT AIR RETURN FAN 18. B BalR 9C TRIP B569 KkNlOW16N--?-PU -212-329/21 -R TRIP RK C 59 h1O,~
W83N-1-FU -ŽI 2-629/ 2? -3 CNTMT AIR RETURN FAN 18-3 - BKR 9C CLOSE 8569 KWN10____-
Wiiiz-PU -21299 - 1 CLOSE BAR 9C -- 8569 Kh~f
WON-i-PU -21 2 - B9/?2 3 -9 CONT AIR RETURN FAN 1B-B S156 CP6A-.35 -WiSN-?-FU -'1-329/23 -A CfNTMT AIR RETURN FAN B-6 5156 C06A
WAN 1 PU 212 BQ2912 9 CONTAINMENT AIR RETURN FAN 1 B B FUSE BLOhN T268 FLAS 5 cwAN-?;,-FU -212-3?9/24 -3 LNTMT AIR RETURN FAN B-B 5156 C6
W8N-I-FU -217 2 A)93 -;9 SPENT FUL PIT PMP B8- s56 CP4Inc5-

WAN-I-Fu -21 2-529/lIr -3 CONT AIR RETURN FAN 18-A 12683 312.0o2- - w/WAN '?FU '212:629/30 9 FILTERING MODULE T268 112.062
W8N-I-FU - 21 ?-939/ 31 -i 49OV SIITGN S0 RM A&B ANU C-SB KR TRIP B5 69 K6N1Oi V~
W16N-2-FU -,12-129f31 -9 4RUV SHTON BO RM Aga AHU 0 -B TRiP BAR 8569 ~h~Io V' -
WAN-l-PU -21 2-32A/32 -9 _480V SHTON SO RM ALa AHIU C-8 BAR CLOSE 8569 KhWib A -wA) 41LC

WBN--PU 212-29/3 -9 80VSMTD RO N A& AHU0-BCLOSE BR86 b1
WbN 1 FU 212' a29/ 39 . 490V SHITON RD RM A&A AHU C-B SUPPLY 5156 CP4/OC9 -

4WAN-?-FU -212-929/39 -R 4 60 V SHTON 80 RM Aga AHU 0-A SUPPLY S1 56 CPL/oCS .
1-FU -I 31-Al 1/A A IIC(MINC FEEDER - ALTERNATE -SIT ---56 - ArY3-T IUN . U -213-All/lA -A INCOMTNG FEEDER - AFRAES156 AV-

WAN 1 _FU 21 l/N A INCOMINr FEEDER NORMAL S156 A6Y3-1W-- N-2-~FU -2 All1/iN -3 INCOMING FEEDER -'NORMAL- 16AYi
W801-I-Pu - 213-A T14'1 -3 RAWST TO RHR PMP FCV S 6TM
WdN-'-FU -- '13-AI 10/ -A RWST TO RHR PUMP FCV 16T1
W3N-I-FJ -213-AlIo/1N -A WST TO RHR PMP FCV 16TP
WBN-?~-FU -. 1 3-/.I1 Ii lN -A TO RHR PUMP FCV S5 L

WANP-U -21 3-Al Ia/it) -A RWST TO -R*9PUMP PCV 3 ,6
WBN-1 FU 21 3 All."/JJA A SIS PUMPS REC1tC TO RWST TM
WaN-;2-PFU - Z1l!-A11.1/11A-d SIS PUMP RECIRC Uf-.WS T 56Tm
W8N-I-FU -21 S-31 Jr' 11N-A 315 PUMPS RI~CIRC TO R S5 R.
WBN-2-FU -2 1 3-Al10/IN-A SfS PUMP RECIRC TO RWS55TTM
WAN' 1 'U 2 13 A110/19 A SIS PUMPS RECIRC TO RUST T6 1.6
W6N ?F U -213-AII0/19 -A S IS PUMP RECIRC- TO RUST 283206
WAN 1 FU 2131 All0/;,o a SIS PUMPS RECIRC To R T6 1.6

8AN-- ZŽP FU -21 3-Al 10 /70 -A SIS PUMP R ECIR T ST26 3102
Wa-IrU- 1 -a 1nI 1a a RH SSSu156 TNP~i

WN2F 23 31/N. RSSISOL VLV $156-------- Prepared-By-
W8N-l-FU -21 -Al 1OI/fr - ~R R SYS ISOL CLV S156o Reviewed By
WBN-?-FU -Ž1 3- Al-teisŽ -A RHR SYS I SLN CLV S156 TRS3-
WBN-1-FU -'14--A-i110f99 -A R'IR SYS 1501 VLV T268 31206
WSN-2 F 213 4110/19 A RHR SYS I SLN VLV T268 3 12.06

W F PU "1I Al113/40 A P.HR SYS ISOL VLV T268 31 2.062
FN?-u d1 3-31 A /I40 94 RHR SYS ISLN VLV Prpre y 4de. *. 32.6

Reviewed 51 9
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I D
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TtTAL CABLE
RESSITAWCZ

Co NS WI s)

0.2332.

0.2.32
'I.4751

*O.3406~
0.03/i

0.21i'S

0 2175
0.2175
2.2873

0.0O
O. O5l

5 0 oCumcSN-rArioM op IINjPurs AND Asst/IAPr1ON5
See '1tXtvNTA1ol OF LNwPuTrs AwD uimlprtom5"' i~4 5ASE
CALC- kl.AT 10W CSct lOQ 6 . 0)



- ATTAc.-MENT M-. M'2O7oA Q PO
elALCULATl.L MO. WBW KEEB- MS-TTO7-0005

%Ge 5-,o 115

pPAMD DATE /- A3 - 9/
CHECKED 'e415 DATE /-2 3 - I

0 CoM utATAc)QS RLID AWALY3E-S

6D. P FISE: 517.1MC ANI1) SELE4_710ki;

6.1 l usc- Mwmlumere O-URk~SNl RATIWlr 3IHALL BC- Ar
LSA51 I1tS % OF TleC L E(RrEEREMC 3.8)

-Two FRELJ$L LIGOTS ARE 0o Ar wor PASi 40D dosIPli=6.sMN

I=GWORIWJ& OCABLE REISlTAWClE LoR COWGERVATIVE ReSULTS,
TREE koFb LuRREVAT JoE TRE P.V C-CUIr WSTED RELow IS:

MAX. V5VTA%3F 7e

Lc)R1 ctuezr = LAItP VOrAwCEuAF REst1rz(1t)

3-4'A-A - 3 - 0D- S 0 7 OAVlPS

I -P T- LOAD-A Fl, I oZos 0-.O7 A1~PS

FLkSE MIWIMIL4tM oweE)JT RPTidn&= muL-LiPLyiM& -ArcToex,

-FFUE KItUl.-- 1.2E5 Xo.o07 = 0.(C'ARps

1 R 8V--33'4-5, FLUS MIM.7I= 1.25xo.0R7= 0.10TAMFPS

)



ATTACHMErT to. mIacOA
CAlCULAflOW W6. WRkJ FER-M t'1TI.-Qi-ooc5

I R RE 4 DATE__ _ __ _

CHECKED es DATE 1-13-5/

O 6OCOMPUTA-ImoS AWJD Aw4Ly3Fs csItUE

Ioesr CA S !OMobek-AioUS Fnof S&oRT CILCU lT ,A
THE Lsr-r $WvrcN cicCLAr r- RkIm MAXIMLUM vo07AGG1614 7rIoU)

0OMSIiYR A PopsaTiVS &oGR"UD PAuLr Og -rTe NE&ATIV97 POLARITY
W:EG rkcE UMIT SW(Tc4 0-iRr~irr Fot)- FIT-net vALVe

VRC-b (2 AfIv I.V}

Y~lrAL - "r A S>-12SVDc7 A

BArrE RY RI
lkcWPPLY

TO 0h R
XNICATIla

I-o6-frr
To
LIMYIT
sW' rc N2S

oWATT' -

* . Resll"K

postrne
GROANUD
F A.ULr

IL= G1STAOCIC OF O-Ast a. T6D el TABL )
I2a= ResaTa0 To BE IN6TAL -LED, 10 OP-'w IoWArr

Igv VALVE (M~8 eAE /e t6AX)

Vb- TAGE=MP,8) M) . e-P A mps

L12L 1+0(C -XY-(oT-33*--- 5x lo, 2- i-T 5 /o 2 / 3 7..

Ir - sZAT 5 zy BOARD Vo LTA&E(L 1F2

VUh ~ -S ACC sso

As. -

RA'SED mk'do-v-4A-A IV'fG<OAt A I -2 I A. P

SW1irc+g t+Curs orl TI// PTC 66AJrE6c- C/lecrr P
nVcoler Ciecura1- Pr ; res, -rjisj. -
(P\EF P7 c p E-jeiEerr- cUIv7 1i nEcmo7 I 7.0 HJ TNIt

A.TrAcH kGmrTP1I&. blO.

;" PACE. .- orF



ATTAC44ME)IT NO. MI2070A I
OJ4LALCULATItAJ AJO. WBAJ tB;E134-5-T1o7-eoonj

,PREPm4ATE 1-2 3-7/
CHCCKE C f/s DATE / -o2,:3 - f/

7.0 sLAPPOIZTIW6 GR&APH1lS
TAG GRAPtRICS FOR THIS AT-PAcHKIT COWIG-r Or PAGr- g
(TlmE -CUUlLGti7 OCUiVE Moa. 16) - PArE l13.

S. t) 2IMAPY OF REES2(LTS

A3 SoL*>4 IQ 3ECTloo . OF Tn1S ATTe4heZ i THG
RL--I owe Ai? FLAse P ~ovib& ADA t ISoLAi-Iod

COP G&Ic rTctqC- P)20T4cr-e>L BATWEgAi 7Th4E wAlrT swl7/,Th
- FRewu r AMD -r)-/E PO-V aiRCLA IrT THGl Rgs isrne 1 K

36P519S WITH 7 TNE KLM-1 r-IU: AS StowL o&j -PA6 6 9
F>ROVIDG-S 0CoRDIMATIONI BETWEE"l TH9 IQ--1 ONG AMlP
fRu3- A)4D THE FLA3-S FiVE AWIP FUSES AS S3Nbd4 o0

'Lt c2.oeLuS 10£,I

RsA$EOD nm 7is S;ummARy OF IRE uLT F=Ro '1 SEcrioW I RO
THlS IL401-1 OWG AMP FU5C PF6VIDG3 SLEc PRICL pRoTEcToL)

86Tw~sEeAJ 7)-Is 41lmr swirci4 CIPcuiT ANlr! THE PCO CIRCUCllg
ro MEer 10 CFR5a APPEmr)iz R 1 c EEMKS Aub PRoVIDE5
conerLIArio WrITN T-IC ELA3-5 FiVe AMP FuSE.

10N0 A AP*tleoRL
I oIo AT7APHM lPR W e1

~ll Al rAc..-E~rns

PAcE,r6 Mo - ITLF

:8Tl iE-neZrIT C-ARACTEPS-rihe CUeRVAE o. IA
Litl ir Su 1 CN ISOLATI-A- f ri2currl

1 0 MARLE 5CH-IMAtic. F6R TRA 1k A

I I

12
13

CAgLe .5ca4c-rIAric, R TRAINI R
I-PCV-Gg--3*oA-A P6EISTrY& loop c/4ecuir
-PCS~ FV%2. - M.-2 T B TS rlT2 LOOcp C pv ,Ir

Rr~roeR oT-- stPsIooa co.Rvvstnot4

f USS FV5& TIM&-eUffeC-.T C8q4gCTE~letric du)QVES

. I

Pc- - 7 OF 1 ./5



CALCLQLAriOU MO WIa E5-M0-TO7-00o5

Cueve t-o. hk ATTAcHMITr MI
CURRENT IN AMPERES

pAGE V .o /5

o070 A

1000
900
800

700
600

500

400

300

TIME-CURRENT CHARACTERISTIC CURVES

For Fuse Unks. In

BASIS FOR DATA Standards__ Dated -_-

1. Tests made at Volts a-c at p-f., starting at 25C with no Initial load _ No.

2. Curves are plotted to Test points so variations should be Date

1I TIME-CURRENT CHARACTERISTIC 48 5258
KME &KU CI .

PREPARED BY - OATE /123-

CHECKED BY: CDVATE/*3



PILAS-5

R)j
g300 3 }3200 S

OHMS A-

125 VOC - 3 C;.

NORn WoA/AU'-Ax

LB

FLAS-S

IOw-) lOW. R&SIS l SS ToB

To 56 IfsrALLED FNSTALLE6

LlM1I' SAINTH 'RC'u IT X

I PCV-s- 3HoA-A Aa

FRPsSuPRE CONTROL- VALVE .i

TP~\d-. A I~1 F 0T

Pt4
. Z'



* ATFActjMEJT' luo. M 12o70A
CALCULATOM No. WidN tF&s-MS-TXO7-OooS PAG to 0 F 'S

Prepared ByJIAgt Date

cheerdD
TRAPm A

RBOLI7
R5t1 a
RBCLIu

O-SD-234-I -D
I 12/QDC BAr-RY

BoARD I

,I54oo7A
IV5668A

IV5*13'A

RBCQ7
RBCA

RBs 16
SP

IV54P10A

CB LE ZC HE AATr 1a .Fo



ATTAC1HMET IO. M12070A
CALVLT10ki V0o. WBKL 6EB-. MS-ION AS PAGE I I oF I5

Prepared 4t /-2 *'-9

CheckedBY -A&L-_W&.I-3--91

CABLE 5,CHEMATC. FoR

O-SD-2-36- -
. 12SVDC BATTN-

I BOARt =

TRIZA a

IV5 q3B
IV55948

RMDM I

RBD 137
RBDW1
RB Do I

RBD4
RED 7

RBDPI
SP

lV5y9(B

I



f

ii..

I V54IOA
0. 2-14 S50

FLAS-5
SAMP FtASG

IV54ioA
0.21*f5A..

LS

10 0rHi
Reasisi

r Wy5seomA ivS4IZA
W- 1,4751tJa 0.03'^4 ffi

1 0 --- v)-~
KL.M- I 1 Y5413A

I1 AMP FLUSrz OO3O.

LSA•
-- - - J

. - PCV-68- 340A- A
pKressLpzs ComrROL VALV/G
TRAIQ A

'. .I . - .

r

TNDlIeArTIMJ LIG#4TRtIoM~o 0wirM

LS:- LIM I r Suw i rc

r-(-I - - --. -1 -NW- -ViA- -VN-
I

I I

. . i

IV5&o7A
0.2332.a

-3>r-
e ,

z
oc 7

cx,Z~ 3
m Z

TA

W? Z

-J

§8'

I
I
I
I
I

I
I

I

I



I I

I V55938
0.2175Jx I \

- -:~~v- i -%A%
+ IVsseoB , R I V59 81

0.8250-tv 0.250C'

FLAS-5
/ AMIP FPUSG

zN 10 H
d 10 tAros~

lvEsq98
0.340(.a

IV552 B
2 .2,B 73A

LS:

I

IV55 %8 j¶YI54O
2.2'973-r . 0.0314,

----
KLM- I Iv-55q8
L AMP FA5z °. 3404ea-

I - PC-( PS - 334 - B
PREB2Le 0Ayr)TQOL V0LV1
TRAiM IB

LS4t

- -- - - I

RL- 3Z I M I0/0D4 L -c/NG Llg7
Res/s roe. * 3

LS= LIMIT SWT lrcN CN

`4
t'

F4

0. 21 7 5JL

--o

0
-Irl

C )2

-1 3
0 m

Lu

'0

h .9

to-i
'i0

8.

:



ATrAe~to1Ern KtL Mi2o-ioA
OAMALWATION t~. W15J 657M'-TZ07-00OSCU~L4oNs o b kEEE85- o7oos AGE is o= is'. U'.OFI

RECORD OF TOLEPHONE CONVERSATION

Date 1/14/91

TO Project File/EOOl.BJOl.20
Name/File No.

FROM Scott Hunter

CLIENT/PROJECT TVA/WBNP

SUBJECT DCN M-12070-A/Isolation of Limit switch circuit to meet ADDendix R
requirements

CHARGE: DEPT. NO. 547 CLIENT SYMBOL TVA OFS NO. 2031

Concerning DCN M-12070-A, the pressure power relief valve control circuits
PCV-68-340A-A and PCV-68-334-B:

p~otoSEb we /-/V-
9

1

The tworfuses on the vositive polarity side of the limit switch circuit are not
required due to the o h 0V sistors for the indicating lights, which will
provide isolation for the positive supply cables.

It is difficult to coordinate the source FLAS-5 fuse with a new downstream fuse
i for the negative polarity cable. To provide isolation on the negative side, a

10 ohm 10 watt resistor will be provided in series with a KLM-1 Bussman fuse.
This combination provides excellent coordination with negligible effect on the
circuit.

Per oornsemap lona among C. Brush (TVA), S Hunter and D Van Tassell (Ebasco), we
are preceeding on this basis.

cc: J Simmons
C Brush (TVA)
B Leo
B Esnes
G Livesey
J Mann
A Yerem
D Van Tassell

7245x



Section 3-3
Buss Fuses-Detail Data

ATTACHMENT NO. M12070A

WBN EEB-MS-TI0 7-0005
Page 15 of 15

Ferrule Type-Power Electronic

Type BAN
'%S x 1 /i(1 0.3mm x 38.1mm)
Non-Time-Delay

Fibre; formerly 5AB. Mount in Buss fuse-
holders, fuseblocks. and clips. Shipping
weight per 100-1.4 lbs (635g).

Electal Ratings (Catalog Symbol and Amperes)
250 Voi 1250 Voft I 250 Vot I 250Vot
BAN-1 BAN-S BAN-12 - BAN-30
BAN-2 BAN-4 IBAN-15 f-
BAN-3 BAN- SA -
BAN4 BAN-1o . BfAN25 -f-

Type KTK/KLM
13Sa x I W (10.3mm x 38.1mm)
Non-Time-Delay
A Umitrone fast-acting fuse. Melamine.
For circuits with high available short-
circuit currents. Interrupting rating-
1 00,OOOAIC. Type KLM is the military des-
ignation. KLM's have a dc rating of 500
volts or less. Mount in Buss fuseholders,
fuseblocks, and clips. Shipping weight
per 100-31 oz. (877g). U.L File El 9180;
Guide JDYX (KTK). CSA File 53787; Class
1422-01 (KTK).

letrical Ratings (Catalog Symbol and Amperes)
600 Vlts 360 Volts 600 Volts 600 V--
KTK-Uo KTK-1 KTK KTK.Is
KTK-' KTK WT KTK-20
KTKR o U.L KTK2 U.L U.L KTK-25
KTKV/ LUsted KTK Usted KTK Usted KTK-30
_K___ & CSA KTK 3 &CSA KTK-g & CSA - Ustd
KTK-W KTK-3W KTK-10
KTt,4 KTK _ _ I KTK-12 -

Electrical Ratings (Catalog Symbol and Amperes)

600 Vob
KLW-'Ao

600 Voft 1600 Vots
I KLMS

I6W Volts

50550 (1984) .6
Tie-Current CWVes-Typca

50856-2 (1984) .6
rewyefrt Curwes-Tywal

U.L File El 91 80; CSA File 53787

3-3-14
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Attachment No. 3614
Calculation No. WBN-EEB-MS-TI07-0005
125V Vital Control Power
System Fault Calculations

Page lo,

Do a( tqe I

PURPOSE

The purpose of this attachment is to evaluate and support the modifications
implemented under ECN 3614. The modifications involve the addition of
solenoid valve FCV-63-187, FCV-63-188, FCV-63-185 and FCV-63-186.

The following Baseline Calculations evaluate the modifications for this
Minicalc # WBPE2928803004 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. 3614" and are included in the following calculations.

Baseline Calculation

125V DC Vital Battery and
Charger Capacity Evaluation

125V DC Voltage Analysis *

125V DC Vital Control Power
System Fault Calculations

Calculation No.

WBN-EEB-MS-TI11-0003

WBN-EEB-MS-TI11-0004

WBN-EEB-MS-TI07-0005

*This calculation deals with Safety Related loads powered from the 125V DC Vital
Battery Boards, since this attachment (No. 3614) is Non Safety Related, analysis
for this calculation is not required.

1113x



Attachment No. 3614
Calculation No. WBN-EEB-MS-TI07-0005
125V Vital Control Power
System Fault Calculations

Prepared by -Date__3____

Page 2

1.0 SCOPE

This attachment modifies circuit breaker No. 217 loading for 125V
Power System Board I, to reflect implementation of ECN No. 3614.
adds four (4) solenoid valves and four (4) indicating lamp loads
No. 217 of Vital Battery Board I.

DC Vital
ECN 3614
to breaker

2.0 ASSUMPTIONS

See "Assumptions" in Base Calculation

3.0 SOURCES OF DESIGN INPUT/REFERENCES

3.1 Calculation WBPE2928803004, RIMS B26 880331 486

3.2 ECN 3614 RO

3.3 Departmental Guidelin s for Electrical Mini Calculation Roll Up, ELEC-004
C9AIP-P O q -3 -9) /15 a 0

3.4 Calculation WBN-EEB-MS-TI02-0019, IZ o v TA A S C1,A) 71L(i

4.0 DESIGN INPUT DATA 6-7- q *

4.1 Indicating Lights - 6.0 VA (Ref. 3.4, pg. 9)

4.2 Solenoid valve 35.1 watts (Ref. 3.1, pg. 7)

5.0 JUSTIFICATION OF ASSUMPTIONS

See "Justification of Assumptions" in Base Calculation

6.0 COMPUTATION/ANALYSIS

Load circuits for the heaviest loaded battery (Vital Board III) were utilized
from calculation WBN-EEB-MS- TIll-0003 to calculate the subdistribution
circuit breaker and fuse loading. Appendix "A" - Table 1 gives specific load
data for breaker #217 as follows:

BKR BRK MAX LOAD % OF
NO. SIZE AMPS RATING

217 30A 2.31A 7.70

For Vital Battery Board 1, the following will apply:

1113x

BKR BRK MAX LOAD % OF
NO. SIZE AMPS RATING

217 30A 3.63A 12.1

)ate 5 -- 30 - A/



Attachment No. 3614
Calculation No. WBN-EEB-MS-TI07-0005
125V Vital Control Power
System Fault Calculations

6.0 COMPUTATION/ANALYSIS (Continued)

Prepared by te4l34l]/M

ate S30--S

Page 3

The associated fuse assembly, column and circuit numbers for
valves are as follows:

Fault current and insulation damage is
Calc.

the (4) solenoid

adequately covered in the Baseline

7.0 GRAPHICS

None

8.0 SUMMARY OF RESULTS

8.1 The addition of new loads (Solenoids & Indicating lamps) to circuit No.
217 of Vital Battery Board 1 will increase the loading to 12.1% of the
circuit breaker rating.

8.2 The short circuit analysis previously performed as part of this
calculation will not be adversly effected by the increase of this load
to Breaker No. 217.

8.3 The FLAS 5 Fuse Protection for each valve is acceptable.

9.0 CONCLUSION

The addition of the four (4) solenoids & four (4) indicating lamps is
acceptable

10.0 APPENDICES

None

1113x

COLUMN &
SOLENOID VALVE NO. BOARD NO. FUSE TYPE CIRCUIT NO.

FCV-63-185 O-BD-236-0001 FLAS-5 D27

FCV-63-186 O-BD-236-0001 FLAS-5 D40

FCV-63-187 O-BD-236-0001 FLAS-5 D42

FCV-63-188 O-BD-236-0001 FLAS-5 D45
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Attachment No. P-01012-A Calculation No. WBN EEB-MS-TI07-0005

Prepared by Da te 04-I9- I|

Checked by _ x, Date (-2- II/

Sheet 2

1.0 PURPOSE & SCOPE

1.1 Purpose

The purpose of this attachment is to evaluate and support the
modifications to be implemented under DCN P-01012-A. Among the
modifications, 2 fuses are added to the elapsed time meters to
isolate them from the Class 1E Control Circuits.

This Attachment documents the roll-up of mini-calculation
No. WBPE0268809043, which affects all the baseline calculations
shown below. This attachment is tailored to the specific baseline
calculation shown in the heading above.

BASELINE CALCULATION

125V DC VITAL BATTERY AND
CHARGER CAPACITY EVALUATION

125V DC VOLTAGE ANALYSIS*

125V DC VITAL CONTROL POWER
SYSTEM FAULT CALCULATION

CALCULATION NO.

WBN EEB-MS-TI11-0003

WBN EEB-MS-TI11-0004

WBN EEB-MS-TI07-0005

* The elapsed time meter is energized after the 480V circuit breaker
transitions to open position. Therefore, the load of the elapsed
time meter does not coincide with the breaker closing circuit and
does not affect the voltage analysis in baseline calculation
WBN EEB-MS-TI11-0004.

1555x
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1.2 Scope

The scope of this attachment is to determine the size and type of
fuse necessary to isolate a non-class lE Elapsed Time Meter (ETM)
circuit. The fuse shall isolate the faulted ETM circuit from the
remaining class 1E circuit to allow the continued operation of the
class lE circuit. This attachment considers Datcon Elapsed Time
Meters.

2.0 CRITERIA

See Section 1.1 of Baseline Calculation.

3.0 SOURCES OF DESIGN INPUT INFORMATION

3.1 TVA Drawings:

1-45W749-2 RO 480V Shutdown BD 1A2-A & 2A2-A Single Line
1-45W749-4 RO 480V Shutdown BD 1B2-B & 2B2-B Single Line
1-45W760-26-1 RO High Pressure Fire Protection System Schematic
Diag.
1-45B6212-032 ROOO WBN Safety Related Fuse Report

3.2 DCN No. P-01012-A

3.3 TVA Baseline Calculation WBN EEB-MS-TI11-0003, 125V DC Vital
Battery and Charger Capacity Evaluation.

3.4 Departmental Guidelines for Electrical Mini Calculation Roll-Up,
ELEC-004, dated 04/30/91.

1555x
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Attachment No. P-01012-A Calculation No. WBN EEB-MS-TI07-0005
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4.0 DESIGN INPUT DATA

Input Data Source of Data

4.1 Shutdown Board I.D. NO./Compartment

1-BD-212-A2-A/4D Train A Reference 3.2
1-BD-212-B2-B/4D Train B Reference 3.2

4.2 Equipment Monitored by ETM's

High Pressure Fire Pump 1A-A (1-A2-A/4D) TVA Dwg. 1-45W760-26-1, RO
High Pressure Fire Pump 1B-B (1-B2-B/4D) TVA Dwg. 1-45W760-26-1, RO

4.3 Existing Fuse Data

Bussmann KWN Limitron TVA Dwg. 1-45W749-2 RO,
Fast-Acting Fuse 10A 1-45W749-4 RO, and

1-45B6212-032, ROQO
ICDC = 100 KA Appendix 1

4.4 Control Circuit Power Source

125V Vital Battery: Gould 125V DC Reference 3.3
60 Cell NCX-2250. Max Short Circuit
Current at Terminals: 18,360A

4.5 Elapsed Time Meter Data:

Manufacturer: Datcon Instrument Co. Appendix 2
Volts 125 DC Amps 0.43

4.6 Feeder Cable Data

The size and type of the positive Feeder cable that runs from the Vital
Battery Boards I, II, III and IV to the Shutdown Boards is the same for
all four cases.

Feeder Cable: #8 AWG 2-1C WDD 600V CPJ
Minimum Resistance/1000 ft. 0.654 ohms @250C
Reference 3.3.4 of Baseline Calculation

1555x
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The size and type of the negative Feeder cable is the same as that of
the positive Feeder cable. The lengths of the positive and negative
cables are equal.

Feeder Cable

From/To:
Vital Batt. Bd./
Shutdown Bd.

I/1A2-A
I/1A2-A
III/1A2-A
III/1A2-A

II/1B2-B
II/1B2-B
IV/lB2-B
IV/1B2-B

Cable No/
Length
In Ft.*

lBl6D/175
lB19D/175
lBl7F/245
lBl8F/300

lB30E/185
lB33E/185
lB31G/300
lB32G/300

* Note: Cable lengths are from
8, 9 and 10).

Baseline Calculation (Appendix E, Tables 7,

The shutdown boards identified on the table above have two 125V DC Buses, one
is a Normal Bus and the other a Backup Bus. Each Bus has two feeders, a
normal feeder and an alternate feeder. The feeders bring the 125V DC power
to the Shutdown Boards from the Vital Batteries through the Vital Battery
Boards. The Shutdo.ll Beards, therefore, have four pos3ible sr of

pewerr. 4)t r*,
Owrgl 6r'r /tgqe

1555x

Bus/
Feeder
Type

Nor/Nor
BU/Alt
Nor/Alt
BU/Nor

Nor/Nor
BU/Alt
Nor/Alt
BU/Nor

6 ? &/Z Y/9
;'2/,
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5.0 DOCUMENTATION OF INPUTS & ASSUMPTIONS

For General Assumptions see Section 5.0 of Baseline Calculation. Thies
nttachment only has one unverified assumption as follows:

TVA has placed Contc No. 7-835 (DCN No. M-12.64-A) for testing and
preying thc coordination be-ween the 1 Amp nd the 10 Amp type KWN fuses.
-it i--s eumcththe coriatow~ill be proven by these tecsto
(unverified). E6 AFFE4JI Y, 'AV I= X-rTA<4t-4egr Hk-1 4 % A

6.0 COMPUTATION AND ANALYSES

6.1 Equivalent Circuit

35 q
Pb 31lb if I

Atg1P 9Z;

,Shutdown Board

lass E 'Fuses
*ircuit EIh to be

Existing / Added
' Fuses I

~I
I I

I--------

Vital
Battery

1555x
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II-- - - - -
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6.2 Total Feeder Cable Resistance from 125V Vital Battery Board to
Shutdown Board.

Rc = 2 x R2 = 2 x Resistance x Length of Feeder Cable
1000 ft

Rc = 2 x 0.654 x 175 = 0.2289 ohms
1000 ft

6.3 Short Circuit current available at Elapsed Time Meter.

According to the Baseline Calculation, the short circuit current (If)
at the shutdown board can be calculated as:

If = 120/(Req + Rc)

Where Req = the equivalent resistance of the source = 0.006279 Ohm

Thus,

If = 120/(0.0068279 + 0.2289) = 509 Amps

1555x
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6.4 Fuse Selection

1) Fuse current rating shall be greater than 125% of the load current.

Load Current = 0.430 Amps

Fuse minimum rating = 1.25 x Load Current = 1.25 x 0.43 = 0.5375 Amps

2) Interrupting Current rating for fuse selected shall be greater than
ISC = 509 Amps

3) Based upon the results above, and in order to achieve appropriate
fuse coordination with existing upstream fuse Bussmann type KWN (10
Amp), a 1 Amp fuse type Bussmann KWN or approved equal fuse be used.
(1 Amp Bussman fuse has a ICDC = 100 kA).

4) Appendix 3 demonstrates the coordination provided up to and including
the maximum anticipated fault current.

7.0 SUPPORTING GRAPHICS

* See Appendix 3

8.0 SUMMARY OF RESULTS

Bussman KWN Limitron Fast Acting 1 Amp Fuses coordinate with the existing
10 Amp fuses and satisfy the protection criteria established in the
Baseline Calculation.

9.0 CONCLUSION

Bussman KWN Limitron Fast acting 1 Amp fuses are appropriate to isolate
the non-class 1E elapsed Time Meter from the class 1E circuit.

1555x
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Section 1 13
Power Qistribution Fuses-600 Volts (or less)

LIMITRON, Fast-Acting-KTN-R And KTS-R KWS-R)
S-R)

CATALOG SYMBOL KTN-R(250V). KTS-R (600V)
FAST-ACTING
1 TO 600 AMPERES
250 AND 600 VOLTS AC (OR LESS)
CURRENT LIMITING
INTERRUPTING RATING-200.000A RMS SYM.
U.L. LISTED-CLASS RK-1
CSA HRC-I
APPLICABLE TO CLASS 1 E NUCLEAR EQUIPMENT
FUSEBLOCKS-SEE SECTION 2

Single-element, fast-acting fuses with minima! time-delay.
Provides a high degree of short-circuit current limitation
(component protection). Particularly suited for circuits and
loads with no heavy surge currents of motors, transformers,
solenoids, and welders. LIMITRON fuses are commonly
used to protect circuit breakers with lower interrupting rat-
ings. If used in circuits with surge currents (motors, etc.) must
be sized to prevent unwanted opening and thus only provide
short-circuit protection. Incorporate Class R rejection feature.
Can be inserted in non-rejection type fuseholders. Thus, can
physically and electrically replace fast acting Class H, K1,
KS, RK5, and other RKi fuses.

Protecting Low Interrupting Capacity Circuit Breakers
These fuses can be used to limit the short-circuit current to
meet the interrupting capacity requirements of existing
equipment. On older systems where the available
short-circuit current exceeds the interrupting capacity of the
circuit breakers, fuses can be installed in series with existing
equipment.

On new installations, use these fuses to limit the
available short-circuit current to lighting panel circuit breakers
and provide a much higher degree of short-circuit protection
plus a substantial savings on equipment costs. Lower
interrupting capacity circuit breakers can be used rather than
more expensive higher interrupting capacity circuit breakers.

Lighting and Heating Circuits-Fuse Sizing
The reliability of fast-acting fuses makes these fuses well
suited for lighting and heating circuits and other
non-inductive loads. Size fast-acting fuses at least 125% of
the continuous load plus 100% of the non-continuous load.
The fuse ampere rating should not be greater than conductor
ampacity. (See Fuse Sizing Guide, Section 1-19).

Protection of Motors and Motor Circuits-Fuse Sizing
When fast acting fuses are specified for motor circuit
protection, they should be sized at approximately 300% of
motor full load current to allow for starting transients. Refer to
Section 430-52 and Table 430-152 of the National Electrical
Code for maximum size non-time-delay fuses that can be
used on motor circuits. This size will provide motor branch
circuit protection (short-circuit protection) for the motor circuit
components but not motor running overload protection.
Where back-up motor running protection is desired,
FUSETRON or LOW-PEAK dual-element fuses are
recommended.

Component Short-Circuit Protection-Current Limiting
Per NEC 110-10, protective devices shall clear a fault without
"extensive damage" to the circuit components. Knowing the
withstand rating of a component, the selection of a fuse
which would provide requisite protection can be easily
determined by reference to the "Current Limiting" Table or
Graph. In most cases, selection of fuse size simply made in
accord with load requirements will limit fault current to values
below component withstand ratings. (See Section 1-19).

High Interrupting Rating
These fuses have the maximum U.L. interrupting rating of
200,000 amperes. This rating affords compliance with NEC
Sections 110-9 and 230-98 in today's large capacity
systems. Gives safe protection to both equipment and
personnel. Meets the requirements of future system
expansion and increases in available utility short-circuit
current (See Section 1 -19).

Selective Coordination (Blackout Prevention)
When the up-stream and down-stream fuses are "selectively
coordinated", only the fuse nearest to the faulted circuit
opens ... up-stream fuses are not affected. Buss fuses can
be easily selectively coordinated. All that is necessary to
provide fuse selectivity is to simply have an adequate
ampere rating ratio between the main fuse and feeder fuse
and branch circuit fuses. These ampere rating ratios for the
various types of fuses are shown in the "Selectivity Guide"
(Section 1-19).

LIMITRON Fuses For DC or AC Applications-KWN And
KWS
Type KWN-R and KWS-R LIMITRON fast-acting fuses are
UL listed as Class RK 1 with an ac rating of 250 volts (KWN-R)
and 600 volts (KWS-R) respectively; interrupting rating
200,000 amperes. They can also be applied at 250 volts DC
and 600 volts DC respectively with an interrupting rating of
100.000 amDeres Dimensions are the same as KTN-R and
KTS-R LIMITRONS. Ampere ratings are 1,3, 6,10,15,20,
25,30,40,50, 60,70,80,90,100,125,150,175,200,225,
250,300,350, 400, 450,500, and 600 amperes.
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1.0 PURPOSE & SCOPE

1.1 Purpose

The purpose of this attachment is to evaluate and support the
modifications to be implemented under DCN P-01013-A. Among the
modifications, 2 fuses are added to the elapsed time meters to
isolate them from the Class lE Control Circuits.

This Attachment documents the roll-up of mini-calculation
No. WBPE0268810004, which affects all the baseline calculations
shown below. This attachment is tailored to the specific baseline
calculation shown in the heading above.

BASELINE CALCULATION

125V DC VITAL BATTERY AND
CHARGER CAPACITY EVALUATION

125V DC VOLTAGE ANALYSIS*

125V DC VITAL CONTROL POWER
SYSTEM FAULT CALCULATION

CALCULATION NO.

WBN EEB-MS-TI11-0003

WBN EEB-MS-TIll-0004

WBN EEB-MS-TI07-0005

* The elapsed time meter is energized after the 480V circuit breaker
transitions to open position. Therefore, the load of the elapsed
time meter does not coincide with the breaker closing circuit and
does not affect the voltage analysis in baseline calculation WBN
EEB-MS-TIll-0004.

1603x
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1.2 Scope

The scope of this attachment is to determine the size and type of
fuse necessary to isolate a non-class 1E Elapsed Time Meter (ETM)
circuit. The fuse shall isolate the faulted ETM circuit from the
remaining class 1E circuit to allow the continued operation of the
class 1E circuit. This attachment considers Hobbs and Datcon
Elapsed Time Meters.

2.0 CRITERIA

See Section 1.1 of Baseline Calculation.

3.0 SOURCES OF DESIGN INPUT INFORMATION

3.1 TVA Drawings:

1-45W749-2 RO 480V Shutdown BD 1A2-A & 2A2-A Single Line
1-45W749-4 RO 480V Shutdown BD 1B2-B & 2B2-B Single Line
1-45W760-26-1 RO High Pressure Fire Protection System Schematic
Diag.
1-45B6212-032 ROOO WBN Safety Related Fuse Report

3.2 DCN No. P-01013-A

3.3 TVA Baseline Calculation WBN EEB-MS-TI11-0003, 125V DC Vital
Battery and Charger Capacity Evaluation.

3.4 Departmental Guidelines for Electrical Mini Calculation Roll-Up,
ELEC-004, dated 04/30/91.

1603x
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4.0 DESIGN INPUT DATA

Input Data Source of Data

4.1 Shutdown Board I.D. NO./Compartment

2-BD-212-A2-A/4D Train A (Hobbs ETM) Reference 3.2
2-BD-212-B2-B/4D Train B (Datcon ETM) Reference 3.2

4.2 Equipment Monitored by ETM's

High Pressure Fire Pump 2A-A (2-A2-A/4D) TVA Dwg. 1-45W760-26-1, RO
High Pressure Fire Pump 2B-B (2-B2-B/4D) TVA Dwg. 1-45W760-26-1, RO

4.3 Existing Fuse Data

Bussmann KWN Limitron TVA Dwg. 1-45W749-2 RO,
Fast-Acting Fuse lOA 1-45W749-4 RO, and

1-45B6212-032, ROQO
ICDC = 100 KA Appendix 1

4.4 Control Circuit Power Source

125V Vital Battery: Gould 125V DC Reference 3.3
60 Cell NCX-2250. Max Short Circuit
Current at Terminals: 18,360A

4.5 Elapsed Time Meter Data:

Manufacturer: Hobbs Division Appendix 2
Volts 125 DC Amps 0.667
Manufacturer: Datcon Instrument Co. Appendix 3
Volts 125 DC Amps 0.43

4.6 Feeder Cable Data

The size and type of the positive Feeder cable that runs from the Vital
Battery Boards I, II, III and IV to the Shutdown Boards is the same for
all cases.

Feeder Cable: #8 AWG 2-1C WDD 600V CPJ
Minimum Resistance/1000 ft. 0.654 ohms @250C
Reference 3.3.4 of Baseline Calculation

1603x
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The size and type of the negative Feeder cable
the positive Feeder cable. The lengths of the
cables are equal.

is the same as that of
positive and negative

Feeder Cable

From/To:
Vital Batt. Bd./
Shutdown Bd.

I/2A2-A
I/2A2-A
III/2A2-A
III/2A2-A

II/2B2-B
II/2B2-B
IV/2B2-B
IV/2B2-B

Cable No/
Length
In Ft.*

2B17D/300
2B18D/300
2B16F/225
2B19F/225

2B31E/275
2B32E/275
2B30G/175
2B33G/175

Bus/
Feeder
Type

Nor/Alt
BU/Nor
Nor/Nor
BU/Alt

Nor/Alt
BU/Nor
Nor/Nor
BU/Alt

* Note: Cable lengths are from
8, 9 and 10).

Baseline Calculation (Appendix E, Tables 7,

The shutdown boards identified on the table above have two 125V DC Buses, one
is a Normal Bus and the other a Backup Bus. Each Bus has two feeders, a
normal feeder and an alternate feeder. The feeders bring the 125V DC power
to the Shutdown Boards from the Vital Batteries through the Vital Battery
Boards. The Shutdw-n.Boards, therezfze, have-fouer poosible seuree of
pewerI. .,-, --- 1-

"ff/" I8/,,Iisiq '- 'lie/9
&V( Q/-Zs ,I

1603x
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5.0 DOCUMENTATION OF INPUTS & ASSUMPTIONS

For General Assumptions see Section 5.0 of Baseline Calculation. This-
attnf -ahynr.- n in ma on an tirnwa ,4-F4 A anoa..-4a. t Cal1 ttn .

TVA has placed Ceate*at No. 75835A (DCN No. H 12564-A) for testing and
proving the coordination between the I Amp and the 10 Amp type KW fuses.
It Is assumed that the coordination will be proven by these tests

- (unver4fied-). 5af! AFPF-M9K Wa <OF r--rq t46 r rd A 4

6.0 COMPUTATION AND ANALYSES

6.1 Equivalent Circuit

a I

,Shutdown Board

I;

I I1 lass I 'Fuses
ircuit EII to be

Existinlg tAdded

'FusesI

. ' - - - - - - - - ' I

S I

i----- - - -

1603x

Vital
Battery
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6.2 Total Feeder Cable Resistance from 125V Vital Battery Board to
Shutdown Board.

Rc = 2 x R2 = 2 x Resistance x Length of Feeder Cable
1000 ft

Rc = 2 x 0.654 x 175 = 0.2289 ohms
1000 ft

6.3 Short Circuit current available at Elapsed Time Meter.

According to the Baseline Calculation, the short circuit current (If)
at the shutdown board can be calculated as:

If = 120/(Req + Rc)

Where Req = the equivalent resistance of the source = 0.0068279 Ohm

Thus,

If = 120/(0.0068279 + 0.2289) = 509 Amps

1603x
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6.6 Fuse Selection

1) Fuse current rating shall be greater than 125% of the load current.

For the Datcon ETM the fuse minimum rating is 1.25 x 0.43 = 0.5375
Amps

For the Hobbs ETM the fuse minimum rating is 1.25 x 0.667 = 0.834 Amps

2) Interrupting Current rating for fuse selected shall be greater than
ISc = 509 Amps

3) Based upon the results above, and in order to achieve appropriate
fuse coordination with existing upstream fuse Bussmann type KWN (10
Amp), a 1 Amp fuse type Bussmann KWN or approved equal fuse be used
for both the Datcon and Hobbs ETMs. (1 Amp Bussman fuse has a ICDC
= 100 kA).

4) Appendix 4 demonstrates the coordination provided up to and including
the maximum anticipated fault current.

17.0 SUPPORTING GRAPHICS

See Appendix 4

8.0 SUMMARY OF RESULTS

Bussman KWN Limitron Fast Acting 1 Amp Fuses coordinate with the existing
10 Amp fuses and satisfy the protection criteria established in the
Baseline Calculation.

9.0 CONCLUSION

Bussman KWN Limitron Fast acting 1 Amp fuses are appropriate to isolate
the non-class 1E elapsed Time Meter/ from the class lE circuit/.

6V ('/z9 Ih

1603x
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Section I 'is
power Oistribution Fuses-600 Volts (or less)

(KWN-RLIMITRON, Fast-Acting-KTN-R And KTS-RKWS-R)

CATALOG SYMBOL KTN-R(250V): KTS-R (600V)
FAST-ACTING
1 TO 600 AMPERES
250 AND 600 VOLTS AC (OR LESS)
CURRENT LIMITING
INTERRUPTING RATING-200.OOOA RMS SYM.
U.L. LISTED-CLASS RK-1
CSA HRC-I
APPLICABLE TO CLASS 1 E NUCLEAR EQUIPMENT
FUSEBLOCKS-SEE SECTION 2

Single-element, fast-acting fuses with minima! time-delay.
Provides a high degree of short-circuit current limitation
(component protection). Particularly suited for circuits and
loads with no heavy surge currents of motors, transformers,
solenoids, and welders. LIMITRON fuses are commonly
used to protect circuit breakers with lower interrupting rat-
ings. If used in circuits with surge currents (motors, etc.) must
be sized to prevent unwanted opening and thus only provide
short-circuit protection. Incorporate Class R rejection feature.
Can be inserted in non-rejection type fuseholders. Thus, can
physically and electrically replace fast acting Class H. K1,
K5, RK5, and other RK1 fuses.

Protecting Low Interrupting Capacity Circuit Breakers
These fuses can be used to limit the short-circuit current to
meet the interrupting capacity requirements of existing
equipment. On older systems where the available
short-circuit current exceeds the interrupting capacity of the
circuit breakers, fuses can be installed in series with existing
equipment.

On new installations, use these fuses to limit the
available short-circuit current to lighting panel circuit breakers
and provide a much higher degree of short-circuit protection
plus a substantial savings on equipment costs. Lower
interrupting capacity circuit breakers can be used rather than
more expensive higher interrupting capacity circuit breakers.

Lighting and Heating Circuits-Fuse Sizing
The reliability of fast-acting fuses makes these fuses well
suited for lighting and heating circuits and other
non-inductive loads. Size fast-acting fuses at least 125% of
the continuous load plus 100% of the non-continuous load.
The fuse ampere rating should not be greater than conductor
ampacity. (See Fuse Sizing Guide, Section 1-19).

Protection of Motors and Motor Circuits-Fuse Sizing
When fast acting fuses are specified for motor circuit
protection, they should be sized at approximately 300% of
motor full load current to allow for starting transients. Refer to
Section 430-52 and Table 430-152 of the National Electrical
Code for maximum size non-time-delay fuses that can be
used on motor circuits. This size will provide motor branch
circuit protection (short-circuit protection) for the motor circuit
components but not motor running overload protection.
Where back-up motor running protection is desired,
FUSETRON or LOW-PEAK dual-element fuses are
recommended.

Component Short-Circuit Protection-Current Limiting
Per NEC 110-10, protective devices shall clear a fault without
"extensive damage" to the circuit components. Knowing the
withstand rating of a component, the selection of a fuse
which would provide requisite protection can be easily
determined by reference to the "Current Limiting" Table or
Graph. In most cases, selection of fuse size simply made in
accord with load requirements will limit fault current to values
below component withstand ratings. (See Section 1-19).

High Interrupting Rating
These fuses have the maximum U.L. interrupting rating of
200,000 amperes. This rating affords compliance with NEC
Sections 110-9 and 230-98 in today's large capacity
systems. Gives safe protection to both equipment and
personnel. Meets the requirements of future system
expansion and increases in available utility short-circuit
current (See Section 1 -19).

Selective Coordination (Blackout Prevention)
When the up-stream and down-stream fuses are "selectively
coordinated", only the fuse nearest to the faulted circuit
opens . . . up-stream fuses are not affected. Buss fuses can
be easily selectively coordinated. All that is necessary to
provide fuse selectivity is to simply have an adequate
ampere rating ratio between the main fuse and feeder fuse
and branch circuit fuses. These ampere rating ratios for the
various types of fuses are shown in the "Selectivity Guide"
(Section 1-19).

LIMITRON Fuses For DC orAC Applications-KWN And
KWS
Type KWN-R and KWS-R LIMITRON fast-acting fuses are
UL listed as Class RK 1 with an ac rating of 250 volts (KWN-R)
and 600 volts (KWS-R) respectively; interrupting rating
200,000 amperes. They can also be applied at 250 volts DC
and 600 volts DC respectively with an interrupting rating of
100.000 amDeres Dimensions are the same as KTN-R and
KTS-R LIMITRONS. Ampere ratings are 1,3, 6,10,15,20,
25,30,40,50.60,70,80,90,100,125,150,175,200,225.
250,300,350. 400, 450, 500, and 600 amperes.
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1.0 PURPOSE AND SCOPE

1.1 Purpose

The purpose of this attachment is to evaluate and support the
modifications to be inplemented under DCN P-01014-A. Among the
modifications, 2 fuses are added to the elapsed time meters to isolate
them from the class IE control circuit.

This attachment documents the roll-up of mini calculation No.
WBPE0678809042 which effects all the baseline calculations show below.
This attachment is tailored to the specific baseline calculation shown
in the heading above.

BASELINE CALCULATION

125V DC Voltage Analysis*

125V DC Battery Sizing

125V DC Short Ckt/Protection

CALCULATION NO.

WBN-EEB-MS-TI11-0004

WBN-EEB-MS-TI11-0003

WBN-EEB-MS-TI07-0005

* The Elapsed Time Meter is energized after the 6.9KV circuit breaker
transitions to closed position. Therefore, the load of the Elapsed
Time Meter is not a coincident load with the breaker closing
circuit and will not affect the existing voltage analysis in the
Calculation No. WBN EEB-MS-TI11-0004.
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P 1.2 Scope

The scope of this attachment is to determine the size and type of fuse
to be added to isolate a non-class lE Elapsed Time Meter (ETM) circuit.
The fuse shall isolate the faulted ETM circuit from the remaining class
1E circuit to allow the continued operation of the C-lass lE control
function.

This attachment considers three Datcon and one Hobbs Elapsed Time
Meters.

2.0 CRITERIA

The fuse to be added shall isolate a fault condition occurring at the Elapsed
Time Meter (ETM) to allow the continued operation of the remaining Class lE
circuit. For a fault in the Elapsed Time Meter (ETM) circuit, the existing
control circuit fuse shall act as a backup only when the ETM fuse fails to
clear this fault.

C- c -4l~ t w;i ,4 e 4 s7k4e z4 -4se,.
ETM fuse shall be selected based u i and

generally aceeepta .liaptEy prd.tiee, By navng et pInEmum of X. o a ramELU

-5. - CA *. - s- *- *ll'C .5.Q C= .55uU5 aY' Lj y SoV-

fuaes arc used. The continuous current rating of the fuse shall be at least
125% of the load. Fuse interrupting current (IC) shall be greater than the
maximum anticipated fault current in the circuit.

I
.0 APPLICABLE CODES AND STANDARDS

e'rv 0104,
earl ,v4*,a Af

See Baseline Calculation.

4.0 ASSUMPTIONS

4.1 See baseline calculation.

- C. .5. Va flat, y.as.t.%L a ... n...,a...1CNJ .JLSJ�fl �JJS� V*ALL..JSJT�fl , .�,

err--:- the cooriinratn r.etr"--rn I iN ni I Kin fu se-- . t 13 na ture

. r-4F--# --( 'A' - - Mt- .-- ----
PA 1181t
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.0 REFERENCES

5.1 TVA Drawings:

1-45W760-67-1
1-45W760-67-2
1-45W724-1 RO
1-45W724-2 RO

R2 Essential Raw Cooling Water System
Rl Essential Raw Cooling Water System

6900V Shutdown BD 1A-A Single Line
6900V Shutdown BD 1B-B Single Line

Schematic Diag.
Schematic Diag.

5.2 Bussmann Time-Current Characteristics Curves for KLC and KWN
Fast-Acting Fuses.

5.3 Record of Telephone Conversation with Jim Eckenrod of Datcon Instrument
Co. verifying voltage and current ratings of Datcon ETM. (1 page)
September 8, 1988.

5.4 Record of Telephone Conversation with Meg Hicks of Hobbs Division
verifying voltage and current ratings of Hobbs ETM. (1 page)
September 8, 1988.

5.5 Recerd of Telephone Cvzersabtioen with Jeff Crittendefr of Busamann MEfg.
Co. verifying the DC Iniate11Luplh1 CUrreILt (10 IM) Rating of a bussmann

KLCi himitten Fast-Acting Fuse. (1 page) September 8, ±988. gyra/ a/I

5.6 Bussmann KWN Limitron Fast-Acting Fuse DC Interrupting Current (100 KA)
Data from Bussmann Catalog FLC 1985 Section 1-8 Page 1.

5.7 Departmental Guidelines for Electrical Mini Calculation Roll-Up,
ELEC-004, dated 4/30/91.

6.0 DESIGN INPUT DATA

See Section A of Appendix 1 and 2.
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0 ANALYSIS

Each of the Shutdown Boards identified on Section A of the attachments to
this calculation have four cable feeders from the 125V DC Vital Battery
Boards. They are: Normal Bus Normal Feeder, Normal Bus Alternate Feeder,
Backup Bus Normal Feeder and Backup Bus Alternate Feede-r.

For the purpose of calculating the short-circuit current at the Elapsed Time
Meter (ETM), the shortest cable feeder route was used in the calculation
(combined length of feeder from Vital Battery to Vital Battery Board, and of
feeder from Vital Battery Board to Shutdown Board). This will give a
conservative result. See Section B of the attached Appendix 1 and 2.

8.0 SUMMARY OF RESULTS

Bussmann KWN Limitron Fast-Acting 1 Amp Fuses coordinate with the existing
15 Amp KLC fuses and satisfy the protection criteria.

9.0 CONCLUSION

A Bussman KWN Limitron Fast Acting 1 Amp fuse shall be used to isolate the
non-class IE Elapsed Time Meter from a class IE circuit.
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A. Technical Data

1. This attachment applies to the Datcon ETM's
shutdown boards:

Shutdown Board I.D. No./Compartment

1-BD-211-A-A/8
1-BD-211-B-B/8
l-BD-211-B-B/9

2. Equipment Monitored by ETM's

ERCW Pump A-A (1-A-A/8)
ERCW Pump F-B (1-B-B/8)
ERCW Pump E-B (1-B-B/9)

3. Existing Fuse Data

Bussmann KLC Limitron
Fast-Acting Fuse 15A

b ICDC = 10 IA /'o( KA

4. Control Circuit Power Source

125V Vital Battery: Gould 125V DC
60 Cell NCX-2250. Max Short Circuit
Current at Terminals: 18,360A

5. Elapsed Time Meter Data:

Manufacturer: Datcon Instrument Co.
Volts 125 DC Amps 0.43

located at the following

Source of Data

TVA Dwg. 1-45W760-67-1 R2
TVA Dwg. 1-45W760-67-2 Rl
TVA Dwg. 1-45W760-67-2 Rl

TVA
TVA
TVA

Dwg.
Dwg.
Dwg.

1-45W760-67-1 R2
1-45W760-67-2 Rl
1-45W760-67-2 Rl

TVA Dwg. 1-45W724-1 RO

Appiedix & TV'A E/ec- Dcs S+S I
OS5- JE8. /. / Wr wS4ze/7/1

Baseline Calculation

Appendix 3 and
Appendix 6
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6. Feeder Cable Data from baseline calculation

a. The size and type of the positive Battery cable that runs from
the Vital Battery Boards I, II, III and IV to the Shutdown
Boards is the same for all four cases except the backup normal
feeder from the battery board III (cable # lB2F) which is #6 AWG
2-1C WDE-1. (See Baseline Calculation)

Feeder Cable (See Baseline Calculation)

Vital Batt. Bd./
Shutdown Bd.

I/lA-A
I/lA-A

III/lA-A
III/lA-A
II/lB-B
II/lB-B
IV/lB-B
IV/lB-B

Cable No/
Length
In Ft.

lB4D/90
lBlD/70
lB3F/95
lB2F/130
lB9E/75
lB6E/115
lB8G/100
lB7G/45

Bus/
Feeder
Type

Nor/Nor
BU/Alt
Nor/Alt
BU/Nor
Nor/Nor
BU/Alt
Nor/Alt
BU/Nor

Minimum
Resistance
at 15 C0 ohms/1000 ft.

0.654
0.654
0.654
0.41
0.654
0.654
0.654
0.654

w 7. Load current for the DC ETM's (Datcon) is 0.43 Amps (Appendix 6).

8. The short circuit current at the four vital battery boards is
I = 17575A (See baseline calculation).
Requivalent = 120 = 0.0068279 ohms

17,575

B. Short Circuit Current

Eauivalent Circuit

- - -- - - - -- - -,

:Shutdown Board

I . 1
Fuses
to be
Added

I I.

I I
%.- - - - -'- - - - - - - - . . . .. . .

1120x
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1) Total Feeder Cable Resistance from 125V Vital Battery Board to
Shutdown Board. (from Section A.6 of this Appendix)

Res." = 2 x R2 = 2 x Resistance x Length of Feeder Cable
1000 ft

Res." = 2 x 0.654 x 45 = 0.05886 ohms
1000 ft

2) Short Circuit current available at Elapsed Time Meter.

Requivalent = 0.0068279 ohms (from Section A.8 of this Appendix)
(From Section B.1 above)

Res." = 58.86 x 10-3 ohms

SC= VBatterv
Requivalent + Res"

120V = 1,827 AI ( 6.83 + 58.86 ) x 10-3 ohms

C. Fuse Selection

1) Fuse current rating shall be greater than 125% of the load current.

Load Current = 0.43 Amps from Section A.5

Fuse minimum rating = 1.25 x Load Current = 1.25 x 0.43 = 0.5375 Amps

2) Interrupting current rating for fuse selected shall be greater than
ISC determined in Section B.2.

3) Based upon the result of Sec. B, C.1 and C.2 calculations, and in
order to achieve appropriate fuse coordination with existing upstream
fuse Bussmann type KLC (15 Amp), it is required that Bussmann type
KWN (1 Amp) or approved equal fuse be used. Fuse ICDC = 100 KA.

4) Sheet 4 demonstrates the coordination provided up to and including
the maximum anticipated fault current.

1120x
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A. Technical Data

1. This attachment applies to the Hobbs ETM located at the following
shutdown board:

Shutdown Board I.D. No./Compartment Source of Data

l-BD-211-A-A/9 TVA Dwg. 1-45W760-67-1 R:

2. Equipment Monitored by ETM

ERCW Pump B-A TVA Dwg. 1-45W760-67-1 R:

3. Existing Fuse Data

Bussmann KLC Limitron TVA Dwg. 1-45W724-1 RO
Fast-Acting Fuse 15A
ICDC = 10 KA /S!o KA Appendix-& / £rA,/ec. De_ '

DO-58.1.1
4. Control Circuit Power Source

125V Vital Battery: Gould 125V DC Baseline Calculation
60 Cell NCX-2250. Max Short Circuit
Current at Terminals: 18,360A

5. Elapsed Time Meter Data:

Manufacturer: Hobbs Division Appendix 4 and
Volts 125 DC Amps 0.667 Appendix 7

6. Feeder Cable Data from baseline calculation

The size and type of the positive Feeder cable that runs from the
Vital Battery Boards I and III to the Shutdown Boards is the same for
all four cases except the backup normal feeder from the battery board
III (cable #lB2F) is #6 AWG 2-1C WDE-1. (See Baseline Calculation)

Feeder Cable (See Baseline Calculation)

Cable No./ Bus/ Minimum Resistance
Vital Batt. Bd./ Length Feeder at 250C ohms/1000 f,
Shutdown Bd. In Ft. Type

I/lA-A lB4D/90 Nor/Nor 0.654
I/lA-A lBlD/70 BU/Alt 0.654

III/1A-A lB3F/95 Nor/Alt 0.654
III/1A-A lB2F/130 BU/Nor 0.41

2

2

IftZ&/Zl
S h & 4/M/ I

1120x
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Load current for the DC ETM's (Hobbs) are 0.667 Amps (Appendix 7).

Load short circuit current at the four vital battery boards is
I = 17575A (See baseline calculation). -
Requivalent = 120 = 0.0068279 ohms

17575

B. Short Circuit Current

Equivalent Circuit

Sai
C;

-- +
Vital - 125V
Battery - 15

:Shutdown Board

Fuses
to be
Added

. i

, Fuseis a e,, :
4 I
- - - - - - - - - . .- - . . .-.-

7.

8.

I II I
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1) Total Feeder Cable Resistance from 125V Vital Battery Board to
Shutdown Board. (from Section A.6 of this Appendix)

Res." = 2 x R2 = 2 x Resistance x Length of Feeder Cable
1000 ft

Res." = 2 x 0.654 x 70 = 0.09156 ohms
1000 ft

2) Short Circuit current available at Elapsed Time Meter.

Requivalent = 0.0068279 ohms (from Section A.8 of this Appendix)
From Section B.1 above

Res." = 91.56 x 10-3 ohms

SC= VBattery
Requivalent + Res."

120V =1,220 A
( 6.83 + 91.56 ) x 10-3 ohms

Fuse Selection

1) Fuse current rating shall be greater than 125% of the load current.

Load Current = 0.667 Amps from Section A.5

Fuse minimum rating = 1.25 x Load Current = 1.25 x 0.667 = 0.8338 Amps

2) Interrupting current rating for fuse selected shall be greater than
ISC determined in section B.2.

3) Based upon the result of Sec. B, C.1 and C.2 calculations, and in
order to achieve appropriate fuse coordination with existing upstream
fuse Bussmann type KLC (15 Amp), it is required that Bussmann type
KWN (1 Amp) or approved equal fuse be used. Fuse ICDC = 100 KA.

4) Sheet 4 demonstrates the coordination provided up to and including
the maximum anticipated fault current.

1120x
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Lw State

M.iodel I

871
871
876
876

876

873
873 1

376

Style

UT
UT

UT
UT
EM

UT Aircraft
UT Aircraft

UT Inhibited
UT Inhibited

iT-F-

Part Number
56456.03
56456.07
56458.04
56458*08
56458.10
56457.03
56457.04
56557.09

56556-20

Ir
I
I

Voltage

12/24V DC
36/72V DC

12/24V EC
36/72V DC
12/24V DC

12/24V DC
36/72V DC
12/24V DC
12/24V DC

871 UT Inhibited

l1ectro-Mechanical I

BEST AVAILABLE COPY

773 UT Aircraft

.todel Style I Part Number Voltagi

7 7 i 'JT ,56;Z10 -/0V CC
7 71 'j 6.I1C .~ic

77! UT 56181 ,2 -,C Ocr

7 T 562E20 8*o1/rl

7' UT i V C'

Model S!yle | Part Number Volt3ge

175 E "I 6 .t.14c CC7i, . 3EM 6 -. CV CC

773 ;UT AirC5fJt 551s:0 :/:OV OC

7 *- . U. ~ , ---a 5- j V CC

776 UT 776 EM

-
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-. wor Distribution Fuses-600 Volts (or less)

.hVMITRON, Fast-Acting-KTN-R And KTS-R (KWSN-R
KWS-R)

CATALOG SYMBOL KTN-R(250V): KTS-R (600V)
FAST-ACTING

,"O 600 AMPERES
ND 600 VOLTS AC (OR LESS)
ENT LIMITING

11WERRUPTING RATING-200.OOOA RMS SYM.
U.L. LISTED-CLASS RK-1
CSA HRC-I
APPLICABLE TO CLASS'l E NUCLEAR EOUIPMENT
FUSEBLOCKS-SEE SECTION 2

Single-element, fast-acting fuses with minimal time-delay.
Provides a high degree of short-circuit current limilalion
(component prrotection). Particularly sulled for circuits and
loads with no heavy surge currents of motors, transformers,
solenoids, and welders. LIMITRON fuses are commonly
used to protect circuit breakers with lower interrupting rat-
ings. If used In circuits with surge currents (motors, etc.) must
be sized lo prevent unwanted opening and thus only provide
short-circuit protection. Incorporate Class R rejection feature.
Can be inserted in non-rejection type fuseholders. Thus, can
physically and electrically replace fast acting Class H. KI.
K5. RK5, and other RKI fuses.

Protecting Low Intemupting Capacity Ctircuit drakers
These fuses can be used lo limit the short-circuit current to
meet the interrupting capacity requirements of existing
equipment. On older systems where the available
short-circuit current exceeds the interrupting capacity of the
circuit breakers, fuses can be installed in series wilh existing
equipment.

On new installations, use these fuses to limil the
-ble short-circuit current lo lioghting panel circuit breakers
Am vide a much higher degree of shori-circuil protection
p-substantial savings on equipment costs. Lower

interrupting capacity circuit breakers can be used rather than
more expensive higher interrupting capacity circuit breakers.

LIghting and Heating Clrcults- Fue Siing
The reliability of last-acting fuses makes these fuses well
suiled lo' lighting and heating circuits and other
non-inductive loads. Size fast-acting fuses at least 125°; of
the continuous load plus 100% of the non-continuous load.
The fuse ampere rating should not be greater than conductor
ampacity. (See Fuse Sizing Guide, Section 1-19).

Proltction o1 Motows and Motor CIrcults-Fuse Sliing
When fast acting fuses are specified for motor circuit
protection, they should be sized at approximately 300% of
motor full load current to allow for starting transients. Refer to
Section 430-52 and Table 430-152 of the National Electrical
Code for maximum size non-time-delay fuses that can be
used on motor circuits. This size will provide motor branch
circuIt protection (short-circuit protection) for the motor circuit
components but not motor running overload protection.
Where back-up motor running protection Is desired,
FUSETRON or LOW-PEAK dual-element fuses are
recommended.

Cofnponent Short-Circuit Protoctlon-Curront Umiting
Per NEC 110-10, protective devices shall clear a fault without
"extensive damage" lo the circuit components. Knowing the
withstand rating of a component, the selection of a fuse
which would provide requisite protection can be easily
determined by reference to the "Current Limiting" Table or
Graph. In most cases, selection of fuse size simply made in
accord with load requirements will limit fault current lo values
below component withstand ratings. (See Section 1- 1 9).
High Interrpting Rating
These fuses have the maximum U.L. interrupting rating of
200.000 amperes. This rating affords compliance with NEC
Sections 110-9 and 230-98 in today's large capacity
systems. Gives safe protection to both equipment and
personnel. Meets the requirements of future system
expansion and increases In available utility short-circuit
current (See Section 1-19).

S*tbcftv. Coordiht~on (Blackout Prevention)
When the up-stream and down-stream fuses are -selectively
coordinated". only the fuse nearest to the faulted circuit
opens .. . up-stream fuses are not affected. Buss fuses can
be easily selectively co-ordinated. All that Is necessary to
provide fuse selectivity is to simply have an adequate
ampere rating ratio between the main fuse and feeder fuse
and branch circuit ruses. These ampere rating ratios for the
various types of fuses are shown In the "Selectivity Guide"
(Section 1-19).

UMI'TRO Fumse For DC or AC Aplb n..i
KWS
Type KWN-R and KWS-R LIMITRON last-acting fuses are
UL listed as Class RK 1 wili an ac rating of 250 volts (KWN-R
and 600 vQlts (KWS-R) respectively; interrup!ing rating
200.000 amperes. They can also be applied at 250 volts DC
and 600 volts DC respectively with an inlerruptinq ralina of
100 000 amperes. Dimensions are the same as KTN-R and
KTS- LTT ~NS. Ampere ratings are 1 3,6,10,15,20,
25, 30,40.50 60.70 80, 90 100 125. 150, 175 200.225.
250.300.350,400,450, 500, and 600 amperes. /
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1.0 PURPOSE AND SCOPE

1.1 Purpose

The purpose of this attachment is to evaluate and support the
modifications to be implemented under DCN P-01015-A. Among the
modifications, 2 fuses are added to the elapsed time meter to isolate
them from the Class lE control circuit.

This attachment documents the roll-up of mini calculation No.
WBPE0678810003 which effects all the baseline calculations show
below. This attachment is tailored to the specific baseline
calculation shown in the heading above.

BASELINE CALCULATION

125V DC Voltage Analysis*

125V DC Battery Sizing

125V DC Short Ckt/Protection

CALCULATION NO.

WBN EEB-MS-TI11-0004

WBN EEB-MS-TI11-0003

WBN EEB-MS-TI07-0005

* The Elapsed Time Meter is energized after the 6.9KV circuit
breaker transitions to closed position. Therefore, the load of
the Elapsed Time Meter is not a coincident load with the breaker
closing circuit and will not affect the existing voltage
analysis in the calculation No. WBN EEB-MS-TI11-0004.

1194x
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fuses arc ucod. The continuous current rating of the fuse shall be at least
125% of the load. Fuse interrupting current (IC) shall be greater than the
maximum anticipated fault current in the circuit.

r °0APPLICABLE CODES AND STANDARDS

See Baseline Calculation.

4.0 ASSUMPTIONS

4.1 See baseline calculation.

4- =A hsi placed a contront no. 75835A (DCN #M 12564 A) for testing and

prLVe LlthU euvrdieWILiul lbeJtWe:lL 1KWN and 1; KLC fuses. It is assiumeld

(UILvetlfid5 Lthat the eeordinrtien will be proved by these tests.
le A °erjTC 'A' cOF= AT~r- ~c-4T MI7941iA

1194x
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w 1.2 Scope

The scope of this attachment is to determine the size and type of fuse
to be added to isolate a non-class 1E Elapsed Time Meter (ETM) circuit.
The fuse shall isolate the faulted ETM circuit from the remaining class
1E circuit to allow the continued operation of the Class 1E control
function.

This calculation considers three Datcon and one Hobbs Elapsed Time
Meters.

2.0 CRITERIA

The fuse to be added shall isolate a fault condition occurring at the Elapsed
Time Meter (ETM) to allow the continued operation of the remaining Class 1E
circuit. For a fault in the Elapsed Time Meter (ETM) circuit, the existing
control circuit fuse shall act as a backup only when the ETM fuse fails to
clear this fault.

ETM fuse shall be selected, b-ased- up-. -ufzturzr'o auggation anrkd

eenerally aeeepted ladinztr; pre-tiee, by he-ing a -imtm of 3 to 1 r-ti^

5IIB 3
Poe)618q

1J (OwlI
wrnl &/ f)I
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.0 REFERENCES

5.1 TVA Drawings:

1-45W760-67-1
1-45W760-67-2
1-45W724-1 RO
1-45W724-2 RO

R2 Essential Raw Cooling Water System Schematic Diag.
Rl Essential Raw Cooling Water System Schematic Diag.

6900V Shutdown BD 1A-A Single Line
6900V Shutdown BD 1B-B Single Line

5.2 Datcon Instrument Co. Catalog No. 3878; obtained by mail from
Datcon Instrument Co. 1988.

5.3 Hobbs 125V DC Hour Meter Data; obtained from Information Handling
System VSMF Cartridge 6192 Frame 4194.

5.4 Bussman Time-Current Characteristic Curves for KLC and KWN Fast-Acting
Fuses; obtained by mail from Bussmann Mfg. Co. (1 page) August 1988.

5.5 Record of Telephone Conversation with Jim Eckenrod of Datcon Instrument
Co. verifying voltage and current ratings of Datcon ETM. (1 page)
September 8, 1988.

5.6 Record of Telephone Conversation with Meg Hicks of Hobbs Division
verifying voltage and current ratings of Hobbs ETM. (1 page)
September 8, 1988.

5.7 Record of Telcphone Convcraation with Jeff Critten gn of BRiiaS 3 Mfg.
Go. verifying the DC Irtterrupting Currznt (lOKA3) Rating of a Bussman
KLC Limitron Fact Acting Fuse. (1 page) septemhe -. 1988.

5.8 Departmental Guidelines for Electrical Mini Calculation Roll-Up,
ELEC-004, dated 4/30/91.

6.0 DESIGN INPUT DATA

See Section A of Appendix 1 and 2.

7.0 ANALYSIS

Each of the Shutdown Boards identified on Section A of the attachments to
this calculation have four cable feeders from the 125V DC Vital Battery
Boards. They are: Normal Bus Normal Feeder, Normal Bus Alternate Feeder,
Backup Bus Normal Feeder and Backup Bus Alternate Feeder.

For the purpose of calculating the short-circuit current at the Elapsed Time
Meter (ETM), the shortest cable feeder route was used in the calculation
(combined length of feeder from Vital Battery to Vital Battery Board, and of
feeder from Vital Battery Board to Shutdown Board). This will give a
conservative result. See Section B of the attached Calculation sheets.

I 4w1.0
e44d f5284 I
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0 SUMMARY OF RESULTS

The shutdown boards 125V DC Control Circuit is adequately protected and will
isolate the Non Class 1E Elapsed Time Meter from the Class lE 125V DC
circuit during a fault.

9.0 CONCLUSION

A Bussman KWN Limitron Fast Acting 1 Amp fuse shall be used to isolate the
non-class 1E Elapsed Time Meter from a class 1E circuit.

10.0 Appendixes (Total Pages - 19)

1 Calculation sheets for Datcon Elapsed Time Meters located at
2-BD-211-A-A/8, 2-BD-211-B-B/8, 2-BD-211-B-B/9 (4 pages).

2 Calculation sheets for Hobbs Elapsed Time Meter located at
2-BD-211-A-A/9 (4 pages).

3 Datcon Instrument Co. Elapsed Time Meter Data, (1 page).

4 Hobbs Division Elapsed Time Meter Data, (1 page).

5 Bussmann Time-Current Characteristics Curves for KLC and KWN
Fast-Acting Fuses; obtained by mail from Bussmann Mfg. Co. August 1988,
(1 page).

6 Record of Telephone Conversation with Jim Eckenrod of Datcon Instrument
Co. verifying voltage and current ratings of Datcon ETM, September 8,
1988, (1 page).

7 Record of Telephone Conversation with Meg Hicks of Hobbs Division
verifying voltage and current ratings of Hobbs ETM, September 8, 1988,
(1 page).

8 Record of Telephanf CGer.7zration w'ith Jeff Crittenden of Busman- Mfg
Go. 'xefflifying the DC Interrupting Current (10 KA) Rating of a E¶Ama O/917
KLC Liflittefn Fast Acting Fuso, September 8, 1980 (1 Q a&R4. rg i4s|5

8 Bussmann KWN Limitron Fast-Acting Fuse DC Interrupting Current (100 KA)
Data from Bussmann Catalog FLC 1985 Section 1-8 Page 1, (1 page).
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Prepared b I

Checked by

A. Technical Data

1. This attachment applies to the Datcon ETM's
shutdown boards:

Shutdown Board I.D. No./Compartment

2-BD-211-A-A/8
2-BD-211-B-B/8
2-BD-211-B-B/9

2. Equipment Monitored by ETM's

ERCW Pump D-A (2-A-A/8)
ERCW Pump H-B (2-B-B/8)
ERCW Pump G-B (2-B-B/9)

3. Existing Fuse Data

Bussmann KLC Limitron
Fast-Acting Fuse 15A
ICDC = 10 /g58o l(cA

4. Control Circuit Power Source

125V Vital Battery: Gould 125V DC
60 Cell NCX-2250. Max Short Circuit
Current at Terminals: 18,360A

5. Elapsed Time Meter Data:

Manufacturer: Datcon Instrument Co.
Volts 125 DC Amps 0.43

bate A- J- 1V

Dat t 6-Z-1

located at the following

Source of Data

TVA Dwg. 1-45W760-67-1 R2
TVA Dwg. 1-45W760-67-2 R1
TVA Dwg. 1-45W760-67-2 Rl

TVA Dwg.
TVA Dwg.
TVA Dwg.

1-45W760-67-1 R2
1-45W760-67-2 Rl
1-45W760-67-2 Rl

TVA Dwg. 1-45W724-1 RO

Appendix; 8rvA E/eCC Oes;9p
-5d 05-8/.

Baseline Calculation

Appendix 3 and
Appendix 6

1194x
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6. Feeder Cable Data form baseline calculation

The size and type of the positive Feeder cable that runs from the
Vital Battery Boards I, II, III and IV to the Shutdown Boards is the
same for all four cases. (Except back up alternate feeder from
Battery Board III cable # 2BlF is #6 AWG 2-1C WDE-1 see Baseline
Calculation)

Feeder Cable (See Baseline Calculation)

Vital Batt. Bd..
Shutdown Bd.

I/2A-A
I/2A-A

III/2A-A
III/2A-A

II/2B-B
II/2B-B
IV/2B-B
IV/2B-B

Cable No/ Bus/
./ Length

In Ft.

2B3D/90
2B2D/50
2B4F/75
2B1F/55

2B8E/100
2B7E/140
2B9G/100
2B6G/80

Feeder Minimum Resistance
Type at 250C ohms/1000 ft

Nor/Alt
BU/Nor
Nor/Nor
BU/Alt

Nor/Alt
BU/Nor
Nor/Nor
BU/Alt

0.654
0.654
0.654
0.41

0.654
0.654
0.654
0.654

ie other Shutdown Board has similar configuration, as shown in the table.

7. The short circuit current at the four vital battery board is
I = 17,575A (See Baseline Calculation)

Requivalent = 120 =0.0068279 ohms.
17575

B. Short Circuit Current

Equivalent Circuit

, -- - - - - - - - - - - I

:Sbuetown Board

I T$. h.-1~Vital
Battery

I I- - - - - - --- -

, Fuses - [ .

--- :
.-- - - - - - - - . . .. .. . .1

1194x

Fuses
to be
Added

, - .,f,,

&T- /
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Prepared by 6CO/7/ Date - 2&1 /

Checked by______ ___ Date _

1) Total Feeder Cable Resistance from 125V Vital Battery Board to
Shutdown Board. (from Section A.6 of this Appendix)-

Res." = 2 x R2 = 2 x Resistance x Length of Feeder Cable
1000 ft

Res." = 2 x 0.654 x 50 = 0.0654 ohms
1000 ft

2) Short Circuit current available at Elapsed Time Meter.

Requivalent = 0.0068279 ohms (from Section A.7 of this Appendix)
From Section Bl above

Res." = 65.4 x 10-3 ohms

= VBatterv
Requivalent + Res"

120V = 1,661 Ah (6.83 + 65.4 ) x 10- ohms

Fuse Selection

1) Fuse current rating shall be greater than 125% of the load current.

Load Current = 0.43 Amps from Section A.5

Fuse minimum rating = 1.25 x Load Current = 1.25 x 0.43 = 0.5375 Amps

2) Interrupting current rating for fuse selected shall be greater than
ISC determined in Section B.2.

3) Based upon the result of Sec. B. C.1 and C.2 calculations, and in
order to achieve appropriate fuse coordination with existing upstream
fuse Bussmann type KLC (15 Amp), it is required that Bussmann type
KWN (1 Amp) or approved equal fuse be used. Fuse ICDC = 100 KA.

4) Sheet 4 demonstrates the coordination provided up to and including
the maximum anticipated fault current.

1194x
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Appendix 2 Sheet 1 of 4

Prepared by M-7yv
Checked by

Date 6 f B- 9/

Date 0(-Z0 -4 l

A. Technical Data

1. This attachment applies to the Hobbs ETM located at the following
shutdown board:

Shutdown Board I.D. No./Compartment

2-BD-211-A-A/9

2. Equipment Monitored by ETM

ERCW Pump C-A

3. Existing Fuse Data

Bussmann KLC Limitron
Fast-Acting Fuse 15A
ICDC = 10 NA l5KA

4. Control Circuit Power Source

125V Vital Battery: Gould 125V DC
60 Cell NCX-2250. Max Short Circuit
Current at Terminals: 18,360A

5. Elapsed Time Meter Data:

Manufacturer: Hobbs Division
Volts 125 DC Amps 0.667

Source of Data

TVA Dwg. 1-45W760-67-1 R2

TVA Dwg. 1-45W760-67-1 R2

TVA Dwg. 1-45W724-1 RO

Appendi^ -&- 711A 51,c_ OdIs;9 |S
DO-S - eR.I

Baseline Calculation

Appendix 4 and
Appendix 7

1194x
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Prepared by.

Checked by____

6. Feeder Cable Data from baseline calculation

Date 6 -2- -6/

Date O 62O-1/

a. The size and type of the negative Battery cable -is the same as
that of the positive cable. The lengths of the positive and
negative cables are equal (except back up alternate feeder from
Battery Board III cable #2BlF is #6 AWG 2-1C WDE-1 See Baseline
Calculation).

Feeder Cable (See Baseline Calculation)

Cable No./ Bus/
Vital Batt. Bd./ Length
Shutdown Bd. In Ft.

I/2A-A
I/2A-A

III/2A-A
III /2A-A

2B3D/90
2B2D/50
2B4F/75
2BIF/55

Feeder
Type

Nor/Alt
BU/Nor
Nor/Nor
BU/Alt

Minimum Resistance
at 250C ohms/1000 ft

0.654
0.654
0.654
0.41

7. The short circuit current at the four vital battery board is I = 17,575A (See
baseline calculation). Requivalent = 120 =0.0068279 ohms

= 17,575

F Short Circuit Current

Equivalent Circuit

84&4 , .vtl

. I
* I

vital
Battery - 125V DC '

I I
I* I

. .

* Shutdown Board .

i; I;,, 1, .

* vent o -
--Fuses

~ IS

-

Fuses
to be
Added

1194x

Any,,

I



Sheet 12

Attachment No. P-01015-A Appendix 2 Sheet 3 of 4
Calc. No. WBN EEB-MS-TI07-0005 P b a

Prepared by- Gt Date &-g-f
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1) Total Feeder Cable Resistance from 125V Vital Battery Board to
Shutdown Board. (from Section A.6.b of this Appendix)

Res." = 2 x R2 = 2 x Resistance x Length of Feeder Cable
1000 ft

Res." = 2 x 0.41 x 55 = 0.0451 ohms
1000 ft

2) Short Circuit current available at Elapsed Time Meter.

Requivalent = 0.0068279 ohms (from Section A.7 of this Appendix)
From Section B above

Res." = 45.1 x 10-3 ohms

SC= VBatterY

Requivalent + Res

120V = 2,311 A
(6.83 + 45.1 ) x 10-3 ohms

Fuse Selection

1) Fuse current rating shall be greater than 125% of the load current.

Load Current = 0.667 Amps from Section A.5

Fuse minimum rating = 1.25 x Load Current = 1.25 x 0.667 = 0.8338 Amps

2) Interrupting current rating for fuse selected shall be greater than
ISC determined in section B.2.

3) Based upon the result of Sec. B, C.1 and C.2 calculations, and in
order to achieve appropriate fuse coordination with existing upstream
fuse Bussmann type KLC (15 Amp), it is required that Bussmann type
KWN (1 Amp) or approved equal fuse be used. Fuse ICDC = 100 KA.

4) Sheet 4 demonstrates the coordination provided up to and including
the maximum anticipated fault current.

1194x
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Page 1 of 8

Attachment No. M-12564-A

1.0 Purpose and Scope

1.1 Purpose

The purpose of this attachment is to evaluate the modifications to be
implemented under Design Change Notice (DCN) M-12564-A. This DCN was
issued to resolve problems identified in Revision 2 of Calculation
WBN-EEB-MS-TI07-0005.

1.2 The following problems and their corresponding resolutions are addressed
by this calculation.

- FRN and FRS fuses require replacement by fuses with
20,000 amp interrupting rating (Ref. Section 9.1).

- Load group fuses require replacement or elimination to
provide selective coordination for an Appendix R event
(Ref. Section 9.12).

- Lighting contactors have not been tested for
short-circuit withstand capability and have no
short-circuit withstand rating.

- Cable 2G920 is not protected for cable damage (Ref. Section 9.5).

- Non-standard fuses used in MVSG & LVSG control circuits.

2.0 Assumptions

See "Assumptions" identified in the Base Calculation (Section 2.0).

3.0 Sources of Design Input

3.1 TVA Drawings

1-45W703-1, Rev. 1, Wiring Diagrams 125-V Vital Battery Board I -
Sheet I

1-45W703-2, Rev. 1, Wiring Diagrams 125-V Vital Battery Board II -
Sheet 2
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1-45W703-3, Rev. 1, Wiring Diagrams 125-V Vital Battery Board III -
Sheet 3

1-45W703-4, Rev. 1, Wiring Diagrams 125-V Vital Battery Board IV -
Sheet 4

3.2 Tennessee Valley Authority (TVA) Base Calculation WBN-EEB-MS-TI07-0005,
125-Vdc Vital Control Power System Fault Calculations

3.3 Master Fuse Report, Drawing Series 1-45B6236

3.4 Siemens interoffice memorandum, dated January 30, 1987 (Attachment A)

4.0 Design Input Data

Data Source
4.1 Interrupting Rating of FRN-R Reference 3.2

and FRS-R Fuses - 20 kA

4.2 Coordination Curves of 300 A HLB, Reference 3.3, Curve 7
1000 A AK2-50-3, and 1600 A Chase
Shawout

4.3 Existing Fuse Data Reference 3.1

4.4 Thru current withstand testing Reference 3.4
of lighting contactors - 8500-A dc
for 50 asec

5.0 Justification of Assumptions

See "Justification of Assumptions" in Base Calculation (Section 5.0).

6.0 Computation and Analysis

6.1 Criteria

- Fuses installed in the dc system shall be capable of interrupting
a fault without exceeding their interrupting ratings (Ref.
Section 1.1.2).

- Fuses and breakers shall be selectively coordinated so that the
device nearest an overload should be the first to operate.
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- Lighting contactors shall be capable of withstanding
the fault current available from the system on a
thru-current basis (interrupting duty not required).

- Branch circuit cables shall be protected from thermal damage (Ref.
Section F.2)

6.2 FRN/FRS Fuse Replacement

The FRN/FRS fuse problem identified in the base calculation (Reference
(3.4) regarding their current interrupting capacity has been resolved by
Bussman. Underwriters Laboratories (UL) has successfully tested the FRN
and FRS fuse lines to interrupt 20 kA of fault current at the fuses'
rated voltages, 125 and 300 Vdc, respectively. This testing is
documented in the Reference 3.2 letter, a copy of which is attached in
Attachment A.

6.3 Load Group Fuse Replacement/Elimination

Most load group fuse problems identified in the baseline calculation
regarding selective coordination is being resolved by eliminating the
safety-related load group fuses and replacing them with dummy fuses of
equal or greater continuous rating (Appendix 3). Cable IB22 identified
in Appendix E, Table II of the base calculation is an exception that is
addressed later in this analysis.

As can be seen in Curve 7 of the baseline calculation, the 1600-A
battery fuse and 1000-A (800-A for the fifth vital battery) battery
breaker will selectively coordinate with the dc switchboard breakers
with ratings up to 300 A for all magnitudes of fault current with
ratings.

The following table summarizes those fuses to be replaced with dummy
fuses and the largest downstream breaker:

125-V Board

I
I
I

Fuse to be Replaced

201
301
303

Largest
Downstream
Breaker (A)

30
50

Reference
Drawing

1-45W703-1
1-45W703-1
1-45W703-1
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1 305 20 1-45W703-1
1 307 15 1-45W703-1

11 201 30 1-45W703-2
11 301 30 1-45W703-2
11 303 50 1-45W703-2
11 305 20 1-45W703-2
11 307 15 1-45W703-2

111 201 30 1-45W703-3
111 301 30 1-45W703-3
111 303 50 1-45W703-3
111 305 20 1-45W703-3
III 307 15 1-45W703-3

IV 201 30 1-45W703-4
IV 301 30 1-45W703-4
IV 303 50 1-45W703-4
IV 305 20 1-45W703-4
IV 307 15 1-45W703-4

As can be seen from this table, the largest downstream breaker has a
50-A trip, therefore, selective coordination between the battery
breakers and fuses and individual load breakers will be achieved. The
load group fuses shown above can be eliminated without affecting
protection.

It should be noted from Reference 3.4 that none of the fuses being
removed are used for electrical penetration protection.

tea0) Me I/sti42.
The circuit breaker/ for Cable 1B22 is 100 A and does not selectively
coordinate with the associated upstream sub-bus fuse. Circuit
protection, cable protection, and selective coordination can be achieved
by changing the circuit breaker from 100 A to 90 A and by changing the
fuse from 150 A to 200 A. Time current characteristics are shown in
Attachment B. 0soA bpreA4h is .a4ze rAleZ 6 d io LdwA courotava e pafc

6.4 t;t, ltat a4Cce-4Pre t I O
6.4 ¶'X' Donefc C, edp aceii*

The lighting contactors were identified in the baseline calculation as
having a maximum of 5247 amps of fault current available. The existing
contactors have not been tested for short-circuit withstand or
interrupting. The replacement lighting contactors have been tested for



Calculation No.: WBN-EEB-MS-TI07-0005

Prepared by: F7.A&.- E O/JvRg Date IZ-)9.cil

Checked by: J. Gekes Date 12-19-9 1

Page 5 of 8

Attachment No. M-12564-A

a thru-current rating of 8500-A dc for up to 50 Esec. This current is
greater than the available fault current and is therefore acceptable for
this application.

6.5 Cable 2G920

Cable 2G920 was previously assessed as not being protected from thermal
damage by its primary protective device, a 30-A Westinghouse HFB circuit
breaker. This breaker has been changed to a 15-A breaker as shown on
as-built drawing 1-45W703-4, Rev. 1. As can be seen in curve 1 of
reference 3.3, the 2/c-#12, 750C cable is protected by the 15-A breaker.

6.6 MVSG & LVSG Control Circuit Fuses

Non-standard fuse sizes and types were identified in walkdowns as being
used in some MVSG & LVSG control circuits. To provide improved fuse
control, fuses shall be standardized as follows:

MVSG close and trip circuits - FRNR15 (or FRN15)
MVSG elevator circuits - OT10
MVSG indicator lights - FRNR1 (or FRN1)
LVSG close and trip circuits - KWNR10 (KWN1)
LVSG indicator lights - KWNRI (KWN1)

Acceptablity of these fuses was verified in RO of the base calculation.

7.0 Supporting Graphics

See Attachment B.

8.0 Summary of Results

8.1 FRN/FRS Fuse Replacement

FRN and FRS fuses identified as requiring replacement in the baseline
calculation due to their inability to interrupt the available short
circuit do not require replacement.

8.2& Load Group Fuse Replacement/Elimination

The fuses identified in Section 6.3 can be replaced by "dummy fuses"
without having a negative impact on selective coordination on the dc
system.

6,f Juck 0$ k ~>0 o~ <roip rc s"k AA 19A kio; r-eA6V WW PlPoVV--4
W4 adew co pDt b zpe j va~nen M.Lt^v Bd" *eleA~on
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The Siemens 720-200 series of lighting contactors has been tested and
shown to be capable of withstanding the available fault current on a
thru-current basis. Replacement of lighting contactors with
Siemens 720-200 Series lighting contactors is acceptable.

8.4 Cable 2G920

Cable 2G920 is protected from thermal damage by its existing primary
protective device and requires no further action.

8.5 MVSG & LVSG Control Circuit Fuses

Use of the fuses specified in Section 6.6 will provide an acceptable
size and type for a standardized configuration.

9.0 Conclusions

Based on the above analysis, the proposed changes in DCN M-12564-A are
acceptable.

M:NSI-. P
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Underwriters Laboratories Inc..

MCI Mail No. 254-3343

Cable ULINC NORTHBROCv

Telex No. 6502543343

NOTICE OF AUTHORIZATION TO APPLY THE UL MARK

September 25, 1990 Agkg

- Bussmann
Cooper Industries
Attn: Mr. Walter Curtis
P.O. BOX 14460
St. Louis, MISSOURI 63178

., 7 - I

/Z-/?- 7,/

Our Reference: File E4273, Project 90NK20729

Subject: 125V .20K FRN-R 0-6.00,
300V 20K FRS-R 0-600,
DC RATING

LPN-RK 0-600
LPS-RK 0-10 AND 31-600

Dear Mr. Curtis,

We have completed our engineering investigation under the
above project number and find the product complies with the
applicable requirements. Records covering the product are now
being prepared and will be sent to you in the near future.

This letter temporarily supplements the Follow-Up Service
Inspection Procedure for a period of 90 days from the date of
this notice and will serve as authorization to apply the
UL Listing mark to products constructed:

Identical to CAT. NOS. ABOVE submitted to UL for
this investigation. The UL records covering this
product will be in the Follow-Up Services Inspection
Procedure, File E4273, Vol. 2,3.

Products produced which bear the UL Mark shall be identical
to those which were evaluated by UL and found to comply with
UL's requirements. If changes in construction are discovered,
authorization to use the UL Mark may be withdrawn and products.
that bear the UL-Mark may have to be revised (in the field
or at the manufacturer's facility) to bring them into compliance
with UL's requirements.

Regarcqs,

. .(3534)
Engineering Assistant
Electrical Department

Reviewed by:

Dale At aITrberg (3224)
Senior Project Engineer
Electrical Department

An independent.
not-for-profit organzation
testing for public sale-v
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pk'>-L 'a 09~ 5g
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1.0 PURPOSE AND SCOPE

1.1 Purpose

The purpose of this attachment is to evaluate and support modifications
to be implemented under DCN M-12187-A and M-14241-A;

This attachment documents the length increase of
lB13F, lB14D, lB16D, lB17F, lB18F, lB19D, 1B25E,
2BllF, 2B12D, 2B13D, 2B14F, 2B16F, 2B17D, 2B18D,
2B27E, 2B28G, 2A30G, 2B31E, 2B32E and 2B33G (DCN
1B26G, 1B27G, lB31G & 1B32G (DCN.M-14241-A).

cables lBllD, lB12F,
1B28E, lB3OE, 1B33E,
2B19F, 2B25G, 2B26E,
M-12187-A); and cables

This attachment is tailored to the specific baseline calculations
shown below.

BASELINE CALCULATION

125V DC Voltage Analysis

125V DC Vital Control Power
System Fault Calculations

Cable Ampacity-NV4 and NV5
Cables in Class 1E Raceways

CALCULATION NO.

WBN EEB-MS-TIll-0004

WBN EEB-MS-TI07-0005

WBPEVAR8909010

TH S S H-ET AD DE, BY Rt 'ViL__
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1.2 Scope

The scope of this attachment is to revise Appendix E "Coordination" and
Appendix F "Cable Damage & Auto-Ignition" of the Baseline Calculation
to determine the impact of changes in cable size and length of the
conductors listed in Section 1.1 above.

2.0 CRITERIA

See Section 1.0 of Baseline Calculation as applicable.

3.0 APPLICABLE CODES AND STANDARDS

See Baseline Calculation

4.0 ASSUMPTIONS

None

5.0 REFERENCES

DCN M-12187-A & DCN M-14241-A

.0 DESIGN INPUT DATA

The cables modified due to interactions of auxiliary and control power
are (Ref. 5.0, DCN M-12187-A): lBllD, lB12F, lB13F, lB14D, lB16D,
lB17F, lB18F, lB19D, 1B25E, 1B28E, lB3OE, 1B33E, 2BllF, 2B12D, 2B13D,
2B14F, 2B16F, 2B17D, 2B18D, 2B19F, 2B25G, 2B26E, 2B27E, 2B28G, 2B30G,
2B31E. 2B32E and 2B33G. Cables modified due to excessive side wall
pressure are: 1B26G, 1B27G, lB31G and 1B32G (Ref. 5.0, DCN M-14241-A).

7.0 COMPUTATION/ANALYSIS

Appendices E (Tables 7, 8, 9, 10 & 13) and F (Table 15) of the Baseline
Calculation are revised in this section as shown in pages 4 through 11.

8.0 SUMMARY OF CALCULATION RESULTS

According to Section 7.0, the cable length and size changes evaluated
do not change previous results and conclusions for the circuits
analyzed in Appendices E and F of the Baseline Calculation.

9.0 CONCLUSION

Previous results and conclusions concerning the feeders to the 480V
Shutdown Board Control Circuits are still valid. Cable size and length
should be specified in DONs M-12187-A and M-14241-A as shown in pages 4
& 5 of this attachment.

TH!S SE-ET ADD-D E'Y PMEV_1.
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APPENDIX E TABLE 7 CALC WBN-EEB-NS-T107-0005

125V DC VITAL POWER SYSTEM BOARD I

BOARD BKR BKR FUSE FUSE CABLE NO TYPE SIZE LENGTH CURVE REQUIRED PASS/FAIL
ND SIZE NO SIZE IN CABLE NO LENGTH

SCHEDULE CO-ORD

1 109 1000 101 1600 B56D WDN 3-3001CM 35 7 P
1 109 1000 101 1600 B57D WDN 3-300MCM 10 7 P
1 109 1000 101 1600 B55D WDN 3-300MCM 25 7 P
1 201 30 201 100 IBID NDD 2-1/C 1B 70 2 97 F
1 202 30 201 100 IBIID 10-14 2-1/C ft 4 +75 7 2 -"* P
1 203 30 201 100 IB16D 11D-1 2-1/C -18 95,247 2 JR* P
1 204 30 201 100 IB4D WDD 2-1/C 18 90 2 97 F
1 205 30 201 100 lB14D 1VH-+ 2-1/C U4, +?527 2 ff P
1 206 30 201 100 IB19D0 O i 2-1/C #i# 14-2L7 2 -94 P RA
1 213 30 205 100 B23 UDD-1 2-1/C 18 154 2 97 P
1 214 30 205 100 B20 WDD-I 2-1/C t8 462 2 97 P
1 215 30 205 100 IB44 WDD-I 2-1/C 1B 264 2 97 P
1 216 30 205 100 B45 HDD-I 2-1/C t8 900 2 97 P
1 220 15 207 60 I12468 16B-1 1-2C 112 504 1 59 P
1 221 15 207 60 1B47 11B 1-2C t12 382 1 59 P
1 222 15 207 6081 BLN 1-2C 110 603 1 93 P
1 223 15 207 60 B501R WDF-I 2-1/C t4 1414 1 373 P
1 225 300 209 400 BISD WDN 2-300nCn 90 7 P
1 226 300 210 400 BIOD WDN 2-300MCM 40 7 P
I 301 30 301 100 2B2D 1DD 2-1/C 68 50 2 97 F
1 302 30 301 100 2B12D 901O * 2-1/C t1' -e4A14 2 f-4 P
1 303 30 301 100 2B17D 1)9D-4 2-1/C IV' 0O414 2 .9 p P
1 304 30 301 100 2B3D WDO 2-1/C t8 90 2 97 F
1 305 30 301 100 2B131 ) 1H0-1 2-1/C t# -W 4U4 2 f*f P
1 306 30 301 100 2B180 VH-i* 2-1/C #' Wt 41A 2 P |RL
1 313 15 305 60 140A VLB 1-2C t12 296 1 59 P
1 319 15 305 60 1B36A 11B-2 1-2C t12 370 1 59 P
1 321 15 305 60 2S6220A VLB 1-2C t12 557 1 59 P
1 325 125 311 200 BSA 1D6 2-IC 12 55 6 P
1 326 300 310 400 B30D 1DN 2-300nCH 45 7 P
1 327 300 309 400 B31D VDN 2-30011C 45 7 P

' 15S fZ.... - IR 9
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APPENDIX E TABLE 8 CALCULATION UBN-EEB-NS-T107-0005

125V DC VITAL POWER SYSTEM BOARD II

BOARD BKR BKR FUSE FUSE CABLE NO TYPE SIZE LENGTH CURVE REDUIRED PASS/FAIL
NO SIZE NO SIZE IN CABLE NO LENGTH

SCHEDULE CO-ORD

2 109 1000 101 1600 B60E WDN 3-300nCn 25 7 P
2 109 1000 101 1600 B61E UDN 3-300Ecn 25 7 P
2 109 1000 101 1600 B62E UDN 3-300nCM 10 7 P
2 201 30 201 100 IB6E ODD 2-1/C 18 115 2 97 F
2 202 30 201 100 1B25E -00- 2-1/C tWC 4 -330 2 9 P IR
2 203 30 201 100 1B30E *Wk 2-1/C t5'- 4f3O0 2 9ff p
2 204 30 201 100 IB9E UDD 2-1/C t8 75 2 97 F
2 205 30 201 100 1B28E $ 2-1/C 1%' 4853Z 2 -97A- P
2 206 30 201 100 IB33E -VW 2-1/C tSC M85320 2 97-* P I
2 207 50 203 150 B90 ODE-1 2-1/C t6 993 3 155 P
2 214 30 205 100 B46 WDD-I 2-1/C 18 822 2 97 P
2 215 30 205 100 1B45 IDD-1 2-1/C t8 261 2 97 P
2 219 15 207 60 16920 9GB-1 1-2C 112 465 1 59 P
2 221 15 207 60 B53 IiLN 1-2C t10 551 1 93 P
2 223 15 207 60 8503P UDF-1 2-1/C 84 1402 1 373 P
2 225 300 209 400 BIGE UDN 2-300nCn 55 7 P
2 226 300 210 400 BllE VDN 2-300nCn 50 7 P
2 301 30 301 100 2W7E ODD 2-1/C 88 140 2 97 P
2 302 30 301 100 2D26E *W$ 2-1/C tG 537S 2 -9#-* P
2 303 30 301 100 2B31E ift* 2-1/C 8g'4 5->lS 2 aJ P
2 304 30 301 100 2B8E UDD 2-1/C 88 100 2 97 F
2 305 30 301 100 2B27E 4W* 2-1/C #% 5-37S- 2 - P Rq
2 306 30 301 100 2B32E 41B0-i 2-1/C t4 4 2 ff-* P
2 313 15 305 60 1841B ULD 1-2C t12 509 1 59 P
2 319 15 305 60 IB378 UFB-1 1-2C 110 492 1 93 P
2 321 15 305 60 2S6221B ULD 1-2C t12 503 1 59 P
2 325 125 311 200 B6B UDG 2-1/C t2 55 6 P
2 326 300 310 400 B34E NDN 2-300MCn 50 7 P
2 327 300 309 400 B35E WDN 2-300MCM 50 7 P

4 wME-r
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125Y DC VITAL POWER SYSTEM BOARD III

BKR FUSE FUSE CABLE NO TYPE
SIZE NO SIZE

109
109
109
201
202
203
204
205
206
208
213
214
215
220
221
223
225
226
301
302
303
304
305
306
313
319
321
32 5
326
327

1000
1000
1000
30
30
30
30
30
30

100
30
30
30
15
15
15

300
300
30
30
30
30
30
30
15
15
15

125
300
300

101
101
101
201
201
201
201
201
201
203
205
205
205
207
207
207
209
210
301
301
301
301
301
301
305
305
305
311
310
309

1600 B65F
1600 B66F
1600 B67F
100 IB2F
100 IB12F
100 IB17F
100 IB3F
100 IB13F
100 IB18F
150 IB22
100 B24
100 B47
100 2B44
60 2M2468
60 2B47
60 B500

400 B17F
400 B12F
100 2BIF
100 -2BIIF
100 2B16F
100 2B4F
100 2B14F
100 2B19F
60 2B40A
60 2B36A
60 IS6220A

200 B7A
400 B38F
400 B39F

SIZE LENGTH CURVE
IN CABLE NO
SCHEDULE

WDN
UDN
WDN
UDE

WDK
WDD-1
HDD-I
WDD-1
WGB-1
WGB-1
WDF-2
WDN
WDN
WDE-1
WDF-2.

WDN

WDN

-4DD4 I
WLB
HLB
WDF-2
WDG-1
WDN
WDN

3-300NCH
3-300MCM
3-300NCM
2-1/C 16
2-1/C t1Z(
2-1/C #g4
2-1/C 18
2-1/C iZ
2-1/C fia
2-1/C t4/0
2-1/C 18
2-1/C IS
2-1/C 18
1-2C 112
1-2C 112
2-1/C 14
2-300MCM
2-300NCN
2-1/C 16
2-1/C I
2-1/C ft1(
2-1/C IS
2-1/C t8
2-1/C dC
1-2C t12
1-2C 112
2-1/C 14
2-1/C t2
2-300MCM
2-300MCM

REDUIRED PASS/FAIL
LENGTH
CO-ORD

35
35
10

130
;flt-.37$'
*245 37 I
95

i1F5-3-

357
411
458
568
462
408
1072
55
50
55

iz25-14L

75

?zS-'24 L25.- 2LJ C.

128
504
517
55
50
50

P
P
P
P
P

F
P
P
F
P
P

P
.P
P
P
P
.P

F
P
P
F
P
P
P
P
P
P
P

i 1g ft-

.t J je&t6o Wbe-Z
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APPENDIX E

BOARD BKR
NO

155

*f*
97
*9-4-

97
97
97
59
59

373

155
-9-7- A-

97

59
59

373
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APPENDIX E TABLE 10 CALC UBN-EEB-NS-TI07-0005

125V DC VITAL POWER SYSTEM BOARD IV

BOARD BKR BKR FUSE FUSE CABLE NO TYPE
NO SIZE NO

4 109 1000
4 109 1000
4 109 1000
4 201 30
4 202 30
4 203 30
4 204 30
4 205 30
4 206 30
4 208 60
4 214 30
4 215 30
4 219 30
4 221 15
4 222 15
4 223 15
4 225 300
4 226 300
4 301 30
4 302 30
4 .303 30
4 304 30
4 .305 30
4 306 30
4 313 15
4 319 15
4 321 15
4 325 125
4 s326 300
4 327 300

v i's FE
4 v>bE-t-

SIZE

101
101
101
201
201
201
201
201
201
203
205
205
205
207-
207
207
209
210
301
301
301
301
301
301
305
305
305
311
310
309

1600 B706
1600 B716
1600 B726

100 IB76
100 1B266
100 IB316
100 IB86
100 IB276
100 IB326
150 2B22
100 B51
100 2B45
100 26920
60 B54
60 B2
60 B502

400 B186
400 B136
100 2B66
100 2B256
100 2B306
100 2B96
100 2B286
100 2B336
60 2841B
60 2B37B

SIZE LENGTH CURVE REOUIRED PASS/FAIL
IN CABLE NO
SCHEDULE

HDN
UDN
HDN
ODD

4Iw- *

WDD
UDD-*

UDF
WFB
UDD-I
HGB
WLN
WLN
UDF-2
WDN
UDN
hDD
44 t

4994
UDD

44;*

WLB
UFB-I

60 IS6221B UGB-1
200 B8B UD6
400 B426 UDN
400 B436 WON

3-300mCm
3-300NCN
3-300MCM
2-1/C 18
2-1/C 13rL
2-1/C W1
2-1/C 18
2-1/C #trL
2-1/C tIL
2-1/C 14
1-2C 110
2-1/C 18
1-2C 112
1-2C t1O
1-2C 110
2-1/C 14
2-300MCM
2-300NCM
1-2C 18
1-2C EL.
1-2C tIg
1-2C 18
1-2C lG
1-2C IV'
1-2C 112
1-2C 810
1-2C 112
2-1/C 12
2-300MCM
2-300MCM

40
40
10
45

4w-3qO

100
oo0-340

zo 3qo
375
880
603
258
463
393

1102
85
45
80

44 2V0
W o

100

473
389
576
60
65
65

G14ft X - Iz -7L

71-I .1% ., �, . r �- - �� A �-ij r;, �.,- '- , 1, 'V1, E -1 el, y R I __�_"' �- .- 'k I � " �-m , . � t_-,

skec4 1

LENGTH
CO-ORD

P
P
P

97 F

-~# P
47-5 P
9 7 F

S;-* P
260 P

97 P
97 P
97 P
93 P
93 P

373 P
P
P

97 F

.J- * P
97 F
;;-t, P

59 P
93 P
59 P

P
p
P

IRj
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APPENDIX E TABLE 13 CALCULATION WBN-EEB-MS-T107-0005

*
LVSG FEEDERS

Shee4 s

PAGE__-±En) - 1'
PREPA,.E D t' DATE L Za °
CHECKED LC CATF .J|jI o

SWGR FUNCTION

- -IAI-A NOR BUS NOR FOR
NOR BUS ALT FDR
B/U BUS NOR FDR
B/U BUS ALT FDR

- 1A2-A NOR BUS NOR FDR
NOR BUS ALT FDR
B/U BUS NOR FDR
B/U BUS ALT FDR

181-B NOR BUS NOR FDR
NOR BUS ALT FDR
B/U BUS NOR FDR
B/U BUS ALT FDR

1B2-B NOR BUS NOR FDR
NOR BUS ALT FDRPB/U BUS NOR FDR
B/U BUS ALT FDR

2A1-A NOR BUS NOR FDR
NOR BUS ALT FDR
B/U BUS NOR FDR
B/U BUS ALT FDR

2A2-A NOR BUS NOR FDR
NOR BUS ALT FDR
B/U BUS NOR FDR
B/U BUS ALT FOR

281-B NOR BUS NOR FDR
NOR BUS ALT FDR
B/U BUS NOR FDR
B/U BUS ALT FDR

2B2-B NOR BUS NOR FDR
NOR BUS ALT FDR
B/U BUS NOR FDR
B/U BUS ALT FDR

BAT BD BKR NO.CABLE CABLE CONDUIT
NUMBER SIZE NUNBER

III
III
I

III
III
I

II
IV
IV
II

II
IV
IV
II

III
I
I
III

III
I
I
III

IV
II
II
IV

IV
I I
I I
IV

202
202
205
205

203
203
206
206

202
202
205
205

203
203
206
206

302
302
305
305

303
303
306
306

302
302
305
305

303
303
306
306

1811
IB12F
IB13F
114D

IB16D
IB17F
IB18F
IB19D

IB25E
IB266
IB27G
IB28E

IB30E
IB316
IB326
IB33E

281F
2B12D
2B13D
2B14F

2B16F
2B17D
2B18D
2B19F

2B256
2B26E
2B27E
2B286

28306
2B31E
2B32E
2B336

,.01
" 4

t 6-

11

I;

'11

U' 1

ti s
t6

.'I

IB1040D,1044D
IB1045F,1049F
IB1046F,1049F
IB1041D,10440

IB1042D,1044D
IB1047F,1049F
IB1048F,1049F
IB1043D,1044D

IB1055E,1059E
I810506,10546
IBI051G,10546
IB1056E,1059E

IB1057E,1059E
110526,10546
1B10536,10546
IB105BE,1059E

2B1045F,1049F
2B1040D,1044D
2BI041D,1044D
2B1046F,1049F

2B1047F,1049F
2B1042D,1044D
2B1043D,1044D
2B1048F,1049F

2B10506,10546
2B1055E,1059E
2B1056E,1059E
2B10516,10546

2B10526,10546
2B1057E,1059E
2B1058E,1059E
2B10536,10546

LEN6TH AAA;4-i jor n
Camcku;+s

99
181
181
99

109
176
176
109

101
192
192
101

96
192
192
96

101
192
192
101

101
192
192
101

93
192
192
96

88
203
203
91

IbIm2L.3p
8ll.31 F

1612.31 F

lB 1132.D

1I 12X3 4D
to 1231F
16 IX31 F
ib 231D

IS1228 MI C) 2296
1B 1237E, 12 3E

Wei.o 9, .,-2e (-

,ifi-A2s r., i12-2r,

IS 113-7E, 123YffE
lb 122T&, iZ2'tGr

la 2.zsr., i2Z24rIB 12.31.F 1235'E

2 1z3S~D, a134D
2.6 1 ISD, It3qB
2 6 12,3(-F
l b 12.3V , 2o 4

2. 6 12.3C. F 2sq

Z 6 IZ3C F
26 123S,1234-P
Qe 123rD! 1S4F
2B L5 12 C

ZS J2.33 E
ZB b.33E

7b 1233E
I 113.3

C..- .s F - L c -

IR4

R4 --9 *.0D2 -12-441
,;jff ; -I ,! --f 1,
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PBEPDt. DATE /c 0o
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APPENDIX F TABLE 15 CALCULATION WBN-EE8-HS-T107-0005

125V CONTROL POWER SYSTEM BOARDS

BD BKR BKR FUSE
NO SIZE NO

FUSE CABLE NO TYPE
SIZE

SIZE LENGTH CABLE LEN RESIST
(CABLE SCH) COORD OHMS/1000

CABLE CURVE RACE- AUTO-
RESISTANCE NO WAY IGN

UDF-I
WGB-1
WLN
W6B-2
WLB
WLB
W6B
WDF-I
WLB
WLB
W6B-I
WLN
WFB-1
WLB
WLB
WGB-1
WGB-1
WDF-2
WDF-2
WFB-I
WLB
WDF-2
WLN
WLN
W6B-1
WDD
WDD

2-1/C 14
1-2C 312
1-2C 110
1-2C 312
1-2C 112
1-2C 112
1-2C 112
2-1/C 34
1-2C #12
1-2C 312
1-2C 112
1-2C 310
1-2C 110
1-2C 312
1-2C #12
1-2C 312
1-2C #12
2-1/C 34
2-1/C 14
1-2C 310
1-2C #12
2-1/C 14
1-2C #10
1-2C 310
1-2C #12
2-1/C 18
2-1/C 18

1 223 15
1 220 15
1 222 15
1 319 15
1 321 15
1 313 15
1 221 15
2 223 15
2 313 15
2 321 15
2 219 15

221 15
319 15
313 15
319 15

3 220 15
3 221 15
3 223 15

321 15
* 319 15
4 313 15

223 15
221 15
222 15
321 15
201 30
204 30
306 30
205 30
304 30
216 30
302 30
215 30
202 30
206 30
305 30
214 30
301 30
303 30
203 30
213 30
302 30
205 30

4( IsTS-t

* VW9E-a-

207
207
207
305
305
305
207
207
305
305
207
207
305
305
305
207
207
207
305
305
305
207
207
207
305
201
201
301
201
301
205
301
205
201
201
301
205
301
301
201
205
301
201

60 B501R
60 1N2468
60 Bl
60 IB36A
60 2S6220A
60 IB40A
60 IB47
60 B503P
60 IB41B
60 2SG221B
60 16920
60 B53
60 IB37B
60 2B40A
60 2B36A
60 2M2468
60 2B47
60 8500
60 IS6220A
60 2837B
60 2B41B
60 B502
60 B54
60 B2
60 IS6221B

100 181D
100 1B4D
100 2B18D
100 114D
100 283D
100 B45
100 2B120
100 1B44
100 181D
100 IB19D
100 2B13D
100 B20
100 2820
100 2B17D
100 IB160
100 B23
100 2B26E -

100 IB2BE

1414
504
603
370
557
296
3B2

1402
509
503
465
551
492
128
504
462
40B

1072
517
389
473

1102
463
393
576
70
90

3-15-2 41
90

900
*O- 1414

264
175-201

q-3i 4,4
462
50

+75-2'7
154
*.5- 37S
+85-320

0.132452
1.663200
1.254240
1.221000
1.838100
0.976800
1.260600
0.726236
1.679700
1.659900
1.534500
1.146080
1. 023360
0.422400
1.663200
1.524600
1.346400
0.555296
0.267806
0. 809120
1.560900
0.570836
0.963040
0. 817440
1.900800
0.091560
0. 117720

373
59
93
59
59
59
59

373
59
59
59
93
93
59
59
59
59

373
373
93
59

373
93
93
59
97
97

97
97

97

97
97
97X

97
gff

f*e

7 ' HE.T AD D . . t 2 P V 2 I-

WOB !42-1/C IWL
WDO 2-1/C #0L
WDD 2-1/C 38
WDD-I 2-1/C 38
WBB 1* 2-1/C 1ZL
WDD-I 2-1/C 38
WOO it-2-1/C 194
WOB-4-t2-1/C tM
*20-+*2-1/C tKg
WDD-I 2-1/C 38
WDD 2-1/C 38
V +t 2- 1 C tgC
UDDI- *- 1/C tgC
WDD-1 2-1/C t8
O- 2-1/C 1tC

4*9-$k 2-1/C #324

0.259
1.65
1.04
1.65
1.65
1.65
1.65

0.259
1.65
1.65
1.65
1.04
1.04
1.65
1.65
1.65
1.65

0.259
0.259

1.04
1.65

0.259
1.04
1.04
1.65

0.654
0.654
e. *65+

Al O. 654
0.654
0.654

Al 65+
0.654

AI.0654.

0.654
0.654

.4U*654
0.654

Al O. 654

0.117720 2
1.177200 2

0.345312 2
+42090-.11 2

0. 229900- am 2
e39*e24e335 2
0.604296 2
0.065400 2
0.392400 3w 2

0.220909 - 1.1"2*.9O . .
0.201432 2
O6O-.A. 30752

0.2419n JOA2

P
JPF
P

If,

P

P
P

I?

if'

P
P
P
/F,
P
P
P

P
P
P
P
P
P
P
P
P
P
P
P
P
P
P

R.2
(f 0/2"/c
Il/al,
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APPENDIX F TABLE 15 CALCULATION WBN-EEB-HS-T107-0005

125V CONTROL POWER SYSTEM BOARDS

8D BKR BKR FUSE FUSE CABLE NO TYPE
NO SIZE NO SIZE

SIZE LEN6TH CABLE LEN RESIST CABLE CURVE RACE- AUTO-
(CABLE SCH) COORD OHMS/1000 RESISTANCE NO WAY 16N

2 203 30
2 303 30
2 215 30
2 304 30
2 201 30
2 305 30
2 301 30
2 306 30
2 206 30
2 214 30
2 202 30
2 204 30
3 204 30
3 201 30
3 202 30
3 306 30
3 203 30
3 304 30
3 215 30
3 302 30
3 205 30
3 213 30
3 206 30
3 303 30
3 305 30
3 301 30
3 214 30
4 301 30
4 206 30
4 205 30
4 201 30
4 215 30
4 302 30
4 304 30
4 203 30
4 214 30
4 204 30
4 219 30
4 305 30
4 303 30
4 202 30
4 306 30
2 207 50

*t 155Ft
4 ~-

201
301
205
301
201
301
301
301
201
205
201
201
201
201
201
301
201
301
205
301
201
205
201
301
301
301
205
301
201
201
201
205
301
301
201
205
201
205
301
301
201
301
203

100 lB30E
100 2B31E
100 1B45
100 288E
100 186E
100 2B27E
100 2B7E
100 2B32E
100 1B33E
100 B46
100 IB25E
100 IB9E
100 IB3F
100 IB2F
100 IB12F
100 2B19F
100 IB17F
100 2B4F
100 2B44
100 2B11F
100 IB13F
100 B24
100 IB18F
100 2B16F
100 2B14F
100 2BIF
100 B47
100 2B66
100 IB326
100 18276
100 IB76
100 2B45
100 2B256
100 2B96
100 IB316
100 851
100 IB86
100 26920
100 2B286
100 2B306
100 IB266
100 2B336
150 B90

4*W- 2-1/C IZ l
-4W0- 2-1/C tL
WDD-1 2-1/C 18
WOD 2-1/C 18
WDD 2-1/C 18
*Wt 2-1/C IF L
WDD 2-1/C 18
*494 2-1/C 9l
*R$~ 2-1/C 9L4
WDD-1 2-1/C 18
44W- 2-1/C lKL
WDD 2-1/C t8
WDD 2-1/C 18
WDE 2-1/C 16
*WD-P 2-1/C tgL
49444 2-1/C 1t C
0D-4t- 2-1/C 19
WDD 2-1/C 18
WDD-I 2-1/C 18
WUDO l* 2-1/C 1S t
WOO-i 2-1/C 18
WDD-l 2-1/C IS

t44 2-1/C #04
404* 2-1/C 324
*4D 2-1/C ftS

WDE-I 2-1/C t6
WDD-I 2-1/C 18
WDD 1-2C 18
,WW-r 2-1/C #g4
4400 2-1/C fit
WDD 2-1/C t8
WDD-I 2-1/C t8
*WO 1-2C 18
HDD 1-2C t8
J44 2-1/C IA
WFB 1-2C 110
WDD 2-1/C t8
W69 1-2C 112
*&V 1-2C #0 C
40* 1-2C IVC
40@1 2-1/C 1t#
**e 1-2C l0 C
WDE-1 2-1/C 16

+85-3S0

261
100
115
47-5 37S
140
;47-37v5

822
486-330
75
95

130
1507f

75
568

411
900 31v

a226- ?4(.
55

458
80

45
603

100

880
100
258
4-7&12°

99OS3qO

993 ;

:97.
97
97
97
97
97

15-4
97

97
97

154

937

97

97

9F4

144

97
97

97
39

9 7

361

97
39

oq*#

,)
Q

236

0.654
0.654
0.654
0.654

0.654

0.654

0.654
0.650.64

0.41
.41 [0T6
.41 O. 65;
4ql 4454

0.654
0.654

0.654
.414;4
0. 654

0.654

.4169r6i4
.4t O.&54

0.41
0. 654
0.654

,41 r63 4
,41 Ov6i4,

0.654
0.654

,141 9v654

10.654

1.04
0.654
1.65

0.41

e0.2498 270O 2

0.341388 2
0.130800 2
0.150420 2
4450.03olC 2
V.183120 2
0.359700.3ob' 2
0. 2 1984.21u 2
1.075176 2
. 24 989.2706 2

0.098100 2
0.124260 2
0. 106600 2
9. 2210C4 At 2
4. 24 900ami 2
gs;29460.31 2
0.098100 2
0.742944 2
Oe.L44QO.ioi1 2

294v40.3 2

0.537588 2
v9.a9400 31 2. 2

0 294204.zol 2
2 49400.2011 2

0.045100 2
0.599064 2
0.104640 2
9924U043M4 2
0. 26160a 2
0.058860 2
0.788724 2
0.22D90.mok 2
0.130800 2
O.392400.Ift 2
1.830400 2
0.130800 2
0.851400 2
8.52899.11ok 2
O.229900 .lt4 2
90q9240K..~d 2
e.22-0900 .mV0 2
0.814260 4

I RS

Rq

PR4

kLI4

C
C
T
C
C
C
C
C
C
T
C
C
C
C
C
C
C
C
T
c
C
T
C
C
C
C
T
C
C
C
C
T
C
C
C
T
C
T
C
C
C
C
C

P
P
P
P
P
P
P
P
P

P
P

P
P

P
P
P
P
P
P
P
P
P
P
P
P
P
P
'F,
P

Pr
P
P
P
P

9.4 *~ak \ 4 z-k2-ck

ejh >-S282

-- -, '-: 1-�(,� y - r- --�- P, ;-,� �7
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1.0 PURPOSE AND SCOPE

1.1 Purpose

The purpose of this attachment is to evaluate and support DCN
S-12854-A.

The DCN change description: Revision 1 to calculation
WBPEVAR8907013 "Master Fuse List for Class lE Fuses Process
Description" is being issued to resolve the punch list items against
the Master Fuse List. This DCN shall revise the MFL for any changes
resulting from resolving punch list items.

This attachment is applicable to the five protection baseline
calculations listed below for Unit 1 and Unit 2 required for Unit 1
operation only and is included in its entirety in each of these
calculations. The attachment only partially applies to any one of
these baseline calculations. It has not been customized for each of
the baseline calculations because it deals with the selection of
replacement electical fuses for all of the low-voltage (0-600 Volt)
fuses that are currently in use in Class 1E circuits listed in the
MFL and are known to be obsolete. It is identified as Attachment
No. S12854 in the calculations.

BASELINE CALCULATION

125 VDC Vital Control Power
System Fault Calculations

Watts Bar NP Containment
Penetration Protection Study,
Voltage Level V4 and V5

LV Electrical Penetration
Protection Analysis

120 VAC Short Circuit
Coordination Study and Protection

480 V 1E Coordination/Protection

CALCULATION NO.

WBN-EEB-MS-TI07-0005

WBN-EEB-MS-TI08-0015

WBN-EEB-MS-TI08-0028

WBN-EEB-MS-TI07-0018

WBN-EEB-MS-TI08-0008*

* This Baseline Calculation is referrenced for completeness only. Rev
15 of this calculation evaluated acceptance of CP6 and CP6A cable
protectors. No Attachment to this calculatioin for DCN S-12854-A
required.

t H t'S SiHEE7 T tA-,D ms If. D BY PFV! ___

9803x



Attachment No. S12854A Prepared by ~! ~ Date Zq- L,
Calculation No. WBN-EEB-MS-TI07-0005

Checked by D Date 2-1 an

Sheet 3

1.2 Scope

The scope of this attachment is to identify fuses which are
acceptable substitutions for the low voltage (600 V and below) Class
1E fuses currently in use at WBNP Unit 1 and Unit 2 required for
Unit 1 operation only which are known to be obsolete.

2.0 CRITERIA

Logic dictates that when a required component is no longer available due
to obsolescence a replacement component must be evaluated for
acceptability. This is particularly true for Class lE fuses due to the
nature of (1) the critical application and (2) the inherent functional
design properties of an electrical fuse (when it reacts to a fault
current and opens the circuit it is not resettable and must be replaced).

The replacement fuse must meet the following criteria:

1. Have an operating voltage rating which equals or exceeds the circuit
voltage.

2. Have a continuous current rating the same as the original fuse.

3. Have a fault current interrupting capacity rating equal to or
exceeding the obsolete fuse.

4. Must have performance requirements as taken credit for in the
baseline calculations (or as specified by vendors). For example, it
must provide cable protection or coordination with other protective
devices, etc, depending on the application.

5. Is physically interchangeable with the original fuse.

3.0 APPLICABLE CODES AND STANDARDS

3.1 TVA Electrical Design Standard DS-E8.1.1 R7, "Substitution Standard
for Low-Voltage Power and Control Fuses (600 Volts or less)".

3.2 TVA Electrical Design Standard DS-E8.1.2 R4, "Substitution Standard
for Midget and Small Dimension Fuses".

4.0 METHODOLOGY

A review will be made of the low voltage (0-600 Volts) fuses currently
in use in Class lE applications at WBNP. A currently manufactured fuse
type will be evaluated and established as a replacement for the fuses
which have been identified as being obsolete.

TH1S SHEET ADDED BY REV ±
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5.0 ASSUMPTIONS

For General Assumptions see applicable Baseline Calculation. This
attachment does not have any unverified assumptions.

6.0 REFERENCES

6.1 WBNP Safety Related Fuse Report dated 5/14/91

6.2 Letter from Gould Shawmut dated 10/28/91 RIMS #T80 920121 940

6.3 Design criteria WB-DC-30-27 RO

6.4 Baseline Calculation WBN-EEB-MS-TI08-0015 R7 dated 7/22/91

6.5 Baseline Calculation WBN-EEB-MS-TI08-0028 R13 dated 12/18/91

6.6 Baseline Calculation WBN-EEB-MS-TI07-0005 R3 dated 1/23/92

6.7 Baseline calculation WBN-EEB-MS-TI07-0018 R10 dated 10/9/91

6.8 Letter from Gould Shawmut dated 11-27-91, RIMS #T80920121939

6.9 Fax data from Gould Shawmut dated 1-21-92, RIMS #T80920121942

6.10 Conax (Penetration) Design Qualification Report IPS-752 Rev. A
RIMS #EEB820115315.

6.11 Gould Shawmut Advisor, 1991

6.12 Baseline Calculation WBN-EEB-MS-TI08-0008 R17 dated 9/18/91

7.0 COMPUTATION/ANALYSIS

7.1 In accordance with the Standard referred to in 3.1, "Change out of
electrically and dimensionally identical fuses (identical basic
part number) with fuses having a - R suffix (Class R rejection
type) is not considered a fuse substitution." Therefore, the
following change due to obsolesence is considered a direct
replacement and not a substitution:

MFG OBSOLETE TYPE REPLACEMENT TYPE

Gould/Shawmut TR TR-R
Gould/Shawmut TRS TRS-R
Bussmann FRN FRN-R
Bussmann FRS FRS-R
Bussmann KWN KWN-R

The Gould/Shawmut AT-DE type fuse is obsolete. The installed fuse
may be an AT-DE(AMP)R which is a rejection type or AT-DE(AMP)
which is not a rejection type. The replacement fuse indicated in
this attachment for the AT-DE type fuse is the same whether the
presently installed fuse is an AT-DE(AMP) or an AT-DE(AMP)R.

9803x THIS SHEET ADDED BY v iA
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7.2 In accordance with the letter from Gould Shawmut (Reference 6.2),
the A6Y(Amp)-2 part number has been replaced with the ATM (Amp)
designation. The ATM (Amp) is a form, fit and function replacement
for the A6Y(Amp)-2 and is not considered a fuse substitution.

7.3 The following obsolete fuses
available fuse:

are to be replaced by the indicated

MFG

Gould/Shawmut
Gould/Shawmut
Gould/Shawmut
Gould/Shawmut
Gould/Shawmut
Gould/Shawmut
Gould/Shawmut
Gould/Shawmut
Gould/Shawmut
Reliance
Reliance
Bussmann
Bussmann
Gould/Shawmut

REPLACEMENT
FUSE TYPE

A4J250
A4J225
CPH 4/0 C5
CPH 350 C5
CPH 4/0 C5
A4J300
A4J225
TR-30R
TR-7R
A2K-( )R
FRN-R 400
FNM2
ABC2
TR-20R

MFG

Gould/Shawmut
Gould/Shawmut
Gould/Shawmut
Gould/Shawmut
Gould/Shawmut
Gould/Shawmut
Gould/Shawmut
Gould/Shawmut
Gould/Shawmut
Gould/Shawmut
Bussmann
Bussmann
Bussmann
Gould/Shawmut

rJSTIFICATION
COMMENT

1
2
3
4
5
6
7
8
9
10
11
12
13
14

* Existing curves in the Baseline Calculation do not agree with the
CP6A type cable protector curves.

JUSTIFICATION COMMENT

1. This comment applies to Baseline Calculations WBN-EEB-MS-TI08-0015
and WBN-EEB-MS-TI08-0008. The A4J250 is recommended by the
manufacturer (Ref. 6.8) to replace the CP6A-39 cable limiter. See
Appendix 1 for a comparative time versus current coordination
analysis of the two devices (plot from Ref. 6.4). It is an
acceptable substitute for the CP6A-39.

2. This comment applies to Baseline Calculations WBN-EEB-MS-TI08-0015
and WBN-EEB-MS-TI08-0008. The A4J225 is recommended by the
manufacturer (Ref. 6.8) to replace the CP6A-81 cable limiter. See
Appendix 2 for a comparative time versus current coordination
analysis of the two devices (plot from Ref. 6.4). It is an
acceptable substitute for the CP6A-81.

3. This comment applies to Baseline Calculations WBN-EEB-MS-TI08-0015
and WBN-EEB-MS-TI08-0008. The CPH 4/0 C5 cable-limiter is
recommended by the manufacturer (Ref. 6.8) to replace the CP6A-85
cable-limiter. See Appendices 3 and 4 for a comparative time
versus current coordination analysis of the two devices (plots from
Ref. 6.4). In either case, the time current characteristic for the
CPH 4/0 C5 is acceptable and it is an acceptable substitute for the
CP6A-85.
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OBSOLETE
FUSE TYPE

CP6A-39*
CP6A-81*
CP6A-85
CP6A-87*
CP6A-14*
CP6A-150
CP6A-197*
AT-DE30R
AT-DE7R
EON20
ECN400
MDR2
MB05
AT-DE20
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4. This comment applies to Baseline Calculations WBN-EEB-MS-TI08-0015
and WBN-EEB-MS-TI08-0008. The CPH 350 C5 cable-limiter is
recommended by the manufacturer (Ref. 6.8) to replace the CP6A-87
cable-limiter. See Appendix 5 for a comparative time versus
current coordination analysis of the two devices (plot from Ref.
6.4). The time-current characteristics are essentially identical.
It is an acceptable substitute for the CP6A-87.

5. This comment applies to Baseline Calculations WBN-EEB-MS-TI08-0015
and WBN-EEB-MS-TI08-0008. The CPH 4/0 C5 cable-limiter is
recommended by the manufacturer (Ref. 6.8) to replace the CP6A-14
cable-limiter. See Appendices 6 and 7 for a comparative time
versus current coordination analysis of the two devices (plots from
Ref. 6.4). The time-current characteristics are essentially
identical. It is an acceptable substitute for the CP6A-14.

6. This comment applies to Baseline Calculations WBN-EEB-MS-TI08-0015
and WBN-EEB-MS-TI08-0008. The A4J 300 fuse is recommended by the
manufacturer (Ref. 6.8) to replace the CP6A-150 cable-limiter. See
Appendix 8 for a comparative time versus current coordination
analysis of the two devices (plots from Ref. 6.4). The plot for
the A4J300 is closely similar and it is an acceptable substitute
for the CP6A-150.

7. This comment applies to Baseline Calculations WBN-EEB-MS-TI08-0015
and WBN-EEB-MS-TI08-0008. The A4J 225 fuse is recommended by the
manufacturer (Ref. 6.8) to replace the CP6A-197 cable-limiter. See
Appendix 9 for a comparative time versus current coordination
analysis of the two devices (plot from Ref. 6.4). It is an
acceptable substitute for the CP6A-197.

8. This comment applies to Baseline Calculation WBN-EEB-MS-TI08-0028.
Fuse Type TR-30R is recommended by the Standard referred to in
Section 3.1 to replace fuse type AT-DE30R. See Appendices 10 and
11 for a comparative time versus current coordination analysis of
the two devices (plots from Ref. 6.5). It is an acceptable
substitute for the AT-DE30R.

9. This comment applies to Baseline Calculation WBN-EEB-MS-TI08-0028.
Fuse Type TR-7R is recommended by the Standard referred to in
Section 3.1 to replace fuse type AT-DE7R. See Appendix 12 for a
comparative time versus current coordination analysis of the two
devices (plot from Ref. 6.5). It is an acceptable substitute for
the AT-DE7R.
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10. This comment applies to Baseline Calculation WBN-EEB-MS-TI08-0028.
Figure 2.AE in Ref. 6.5 shows a plot for an EON30 and states that
an EON20 was actually used in the circuit. The plot for the EON30
matches the manufacturers data dated August 1968 but is suspected
to be in error, since it is considerably different from the
manufacturers replacement fuse which is type KON 30. The
application is for protection of a No. 12 AWG and No. 10 AWG
penetration. Appendix 13 shows the permissible 10 second short
time overload point and thermal capability curves for both the No.
12 AWG and No. 10 AWG penetration (per Ref. 6.10) with an
acceptable fuse to protect each case. It is recommended that the
Gould Shawmut A2K-15R be used to replace the EON 20 on the No. 12
AWG penetration circuits and an A2K-20R be used to replace the EON
20 on the No. 10 AWG penetration circuits.

11. This comment applies to Baseline Calculation WBN-EEB-MS-TI07-0005.
Although this fuse was not evaluated in RO of the Baseline
Calculation, Reliance fuse type ECN-400 is currently in use on the
125V DC Vital Battery Board IV. The fuse in use on the other 125V
DC boards for the same application is the Bussmann FRN400. Curve
No. 7 in Ref. 6.6 shows only the coordination plot for the FRN400
fuse with the other circuit components. The ECN-400 fuses should
be replaced with Bussmann type FRN-R400.

12. This comment applies to Baseline Calculation WBN-EEB-MS-TI08-0028.
Fuse type FNM 2 is recommended by the Standard referred to in
Section 3.2 to replace fuse type MDR 2. See Appendices 14 and 15
for a comparative time versus current coordination analysis of the
two devices (plots from Ref. 6.5). It is an acceptable substitute
for the MDR 2.

13. This comment applies to Baseline Calculation WBN-EEB-MS-TI07-0018.
The type MB05 fuse has been evaluated in Attachment M09836A of Ref.
6.7 and found to be required to be replaced by Bussmann type ABC2.

14. This comment applies to Baseline Calculation WBN-EEB-MS-TI08-0028.
Fuse type TR-20R was evaluated in Attachment M10480A of Ref. 6.5
and found to be an acceptable replacement for fuse type AT-DE20 in
that case. It is also evaluated in Appendix 16A and 16B and found
to also be an acceptable substitute for the AT-DE20 in these
applications.
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8.0 SUMMARY OF CALCULATION RESULTS

Replacement fuses have been identified for all of the 0-600 Volt Class
1E fuses in use at WBNP known to be obsolete.

9.0 CONCLUSION

The replacement fuses identified in this attachment are acceptable.

10.0 APPENDICES

Appendix
Appendix
Appendix
Appendix
Appendix
Appendix
Appendix
Appendix
Appendix
Appendix
Appendix
Appendix
Appendix
Appendix
Appendix
Appendix
Appendix

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16A
16B

CP6A-39 vs A4J250 Plot
CP6A-81 vs A4J225 Plot
CP6A-85 vs CPH 4/0 C5 Plot
CP6A-85 vs CPH 4/0 C5 Plot
CP6A-87 vs CPH 350 C5 Plot
CP6A-14 vs CPH 4/0 C5 Plot
CP6A-14 vs CPH 4/0 C5 Plot
CP6A-150 vs A4J 300 Plot 1
CP6A-197 vs A4J 225 Plot
AT-DE30R vs TR-30R Plot 1
AT-DE30R vs TR-30R Plot 2
AT-DE7R vs TR-7R Plot
A2K-15R and A2K-20R Plot
MDR2 vs FNM 2 Plot 1
MDR2 vs FNM 2 Plot 2
AT-DE20R vs TR-20R Plot 1
AT-DE20 vs TR-20R Plot 2

1
2

1
2
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1.0 PURPOSE AND SCOPE

1.1 Purpose

The purpose of this attachment is to evaluate the modifications to be
implemented under the following Design Change Notices (DCN):

1.1.1 M-17941-A, this DCN was issued to resolve problems
identified in Revision 2 of calculation WBN
EEB-MS-TI07-0005 which are associated with system 211.

1.1.2 S-15660-A, this DCN was issued to document the replacement
fuse for 'MIS 5'.

1.2 Scope

The following problems and their corresponding resolutions are
addressed by this calculation. All resolutions apply to 6900V
Shutdown Boards 1A-A, 1B-B, 2A-A & 2B-B and item 1.2.5 resolution
applies to all MIS 5 fuses.

1.2.1 The 30 Amp fuse within the Medium Voltage Switchgear (MVSG)
relay circuit, (Ref. 5.1.5 & 5.1.6) supplies power to a 5
Amp fuse (Ref. 5.1.6 Emergency Control Bus only). The 30
Amp fuse receives power from a 30 Amp circuit breaker (Ref.
5.1.1). The 30 Amp fuse needs to be replaced with a fuse
that will coordinate with both the 30 Amp circuit breaker
and the 5 Amp fuse.

1.2.2 The 6 Amp fuse within the MVSG circuit feeder to the 480V
Shutdown Transformer (Ref. 5.1.4) receives its power from a
15 Amp fuse. The Bussmann test report, MKT-14-HPL
(Appendix "A") indicates the 15 Amp fuse and 6 Amp fuse did
not coordinate. The 6 Amp fuse needs to be replaced with a
fuse that will coordinate with the 15 Amp fuse.

1.2.3 The 6 Amp fuse within the MVSG Auto Transfer Lockout
Circuit (Ref. 5.1.3) receives power from a 30A circuit
breaker. The 6 Amp fuse within the MVSG Normal Control Bus
Feeder and Transfer Switch circuit (Ref. 5.1.3) also
receives power from a 30A circuit breaker. The 30 Amp
circuit breaker (Ref. 5.1.2) and the 6 Amp fuse curves will
be plotted to verify their coordination.

1.2.4 The 20 Amp circuit breaker within the MVSG feeder and
transfer switch circuit (Ref. 5.1.3) reveives power from a
30 Amp circuit breaker (Ref. 5.1.1). The 20 Amp circuit
breaker (Ref. 5.1.2) supplies a 15 Amp fuse (Ref. 5.6) for
the inspection box trip push button.

1.2.5 MlS 5 fuse has in the past failed seismic test (Ref. 5.4),
an alternate fuse to repalce MlS 5 must be selected.

n0lls THIS SHEET ADDED BY REV-GUO |l..
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1.2 Scope (Continued)

1.2.6 The 3 Amp fuse for the shutdown power-train A & B (Ref.
5.1.18) should either be an OT3 fuse or an A4J3 fuse. The
Master Fuse List (MFL) calls for boards 1B-B & 2A-A fuse to
be an A4J3 fuse, Boards 2B-B & 1A-A to be an OT3 fuse,
walkdown criteria indicates fuses within all four boards
are 'A4J3 fuses, the correct fuse will be selected as part
of this calculation. The 3 Amp fuse receives power from a
30 Amp circuit breaker. The 30 Amp circuit breaker and the
correct fuse curves will be plotted to verify their
coordination.

2.0 CRITERIA

2.1 Fuses installed in the DC system shall be capable of interrupting the
maximum possible fault without exceeding their interrupting rating
(Ref. 1.1.2 Baseline Calcualtion).

2.2 Fuses and circuit breakers shall be selectively coordinated so that
the device nearest an overload should be the first to operate. (Ref.
1.1.7 Baseline Calculation)

2.3 The MIS 5 replacement fuse must meet the following criteria:

A. Have an operating voltage rating which equals or exceeds the
circuit voltage.

B. Have a continuous current rating the same as the original fuse.
C. Have a fault current interrupting capacity rating of at least

20,000 A since the available short circuit current at batteries
I, II, III & IV is 18360 Amps (Ref 5.3 Pg. 14).

D. Must have performance requirements as taken credit for in the
baseline calculations (or as specified by vendors). For
example, it must provide cable protection or coordination with
other protective devices, etc, depending on the application.

E. Is physically interchangeable with the original fuse.

3.0 APPLICABLE CODES AND STANDARDS

See Baseline Calculation. (Section 3.3)

4.0 ASSUMPTIONS

4.1 See assumptions identified in the Baseline Calculation (Section 2.0 &
5.0).

4.2 The UVA referenced in Baseline Calculation Section 5.0 associated
with Contract No. 75835A (DCN M-12564-A) which is repeated in
Attachments P-01012-A, P-01013-A, P-01014-A and P-01015-A is removed
by this Attachment.

The test results from Contract No. 75835A (Test report 'MKT-14-HPL)
prove that coordination exists between the 15 Amp and 1 Amp fuses.
(Appendix 'A')
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5.0 REFERENCES

5.1 TVA Drawings:

5.1.1 1-45W703-1, R1

5.1.2 1-45W724-1, RO

5.1.3 1-45W760-211-1, RO

5.1.4 1-45W760-211-5, RO

5.1.5 1-45W760-211-8, RO

5.1.6 1-45W760-211-9, Rl

5.1.7 1-45W703-2, R2

5.1.8 1-45W703-3, Rl

5.1.9 1-45W703-4, Rl

5.1.10 1-45W724-2, RO

5.1.11 1-45W724-3, RO

5.1.12 1-45W724-4, RO

5.1.13 1-45W760-211-10, RO

5.1.14 1-45W760-211-11, RO

5.1.15 1-45W760-211-12, RO

Prepared by Date-a.// I--

Checked by I Date 3-_7_-___

Sheet 4

Wiring Diagrams 125V Vital Battery Board
I, Single Line Sheet 1

Wiring Diagrams 6900V Shutdown Board
lA-A, Single line

Wiring Diagram 6900V Shutdown Power
Schematic Diagram

Wiring Diagrams 6900V Shutdown Power
Schematic Diagram

Wiring Diagrams 6900V Shutdown Power 1A-A
Schematic Diagrams.

Wiring Diagrams 6900V Shutdown Power lA-A
Schematic Diagrams.

Wiring Diagrams 125V Vital Battery Board
II Single Line - Sheet 2.

Wiring Diagrams 125V Vital Battery Board
III Single Line - Sheet 3.

Wiring Diagrams 125V Vital Battery Board
IV Single Line - Sheet 4.

Wiring Diagrams 6900V Shutdown Power 1B-B
Single Line.

Wiring Diagrams 6900V Shutdown Power 2A-A
Single Line.

Wiring Diagrams 6900V Shutdown Power 2B-B
Single Line.

Wiring Diagrams 6900V Shutdown Power 1B-B
Schematic Diagrams.

Wiring Diagrams 6900V Shutdown Power 1B-B
Schematic Diagrams.

Wiring Diagrams 6900V Shutdown Power 2A-A
Schematic Diagrams.
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5.0 REFERENCES (Continued)

5.1 TVA Drawings (Continued):

5.1.16 1-45W760-211-13, Rl

5.1.17 1-45W760-211-14, RO

5.1.17 1-45W760-211-15, Rl

5.1.18 1-45W760-211-17, RO

Prepared by 4 L Date _ ___

Checked by Date e_ /_77I

Sheet 5

Wiring Diagrams 6900V Shutdown Power 2A-A
Schematic Diagrams.

Wiring Diagrams 6900V Shutdown Power 2B-B
Schematic Diagrams.

Wiring Diagrams 6900V Shutdown Power 2B-B
Schematic Diagrams.

Wiring Diagram 6900V Shutdown Power-Train
A & B Schematic Deiagram

5.2 TVA Baseline Calculation WBN EEB-MS-TI11-0003 R3, 125 VDC Vital
Battery and Charger Capacity Evaluation

5.3 TVA Baseline Calculation WBN EEB-MS-TI07-0005 R4, 125 VDC Vital
Control Power System Fault Calculations.

5.4 DCN S-12854-A - Master Fuse List (MFL) DCA S-12584-36 RO "Master Fuse
Report System 211 Safety Related".

5.5 TVA Baseline Calculation WBN EEB-MS-TI11-0004 R13, 12V DC Voltage
Analysis.

5.6 Vendor Dwg. Contract No. 74-84376 Dwg. No. 0123D4593, R907 Sheet 7,
General Electric Metal-Clad Switchgear Interconnection Diagram.

5.7 TVA Purchase Requisition for Littelfuse type Flas 5 Mark PNQ-30.
Requisition No. 75508A, Procurement Request: W-6084 RO.

5.8 TV Baseline Calculation WBN EEB-MS-TI12-0016 RO, Vital Inverter
Loading.

5.9 Buss Small dimension fuses, fuseholders, and accessories (Form SFB).

5.10 TVA Calculation #WBPEVAR8907005 (RIMS B26920130403) Attachment "H",
Sheet 2 of 2.

6.0 DESIGN INPUT DATA

6.1 Control Bus indicating light (Red or amber)[Ref. 5.2 Sheet 118]
continuous load = 0.05 Amps. This is the most conservative figure
for indicating light Amps, (Ref. 5.8, Sect. 5.3, pg. 6).

6.2 Westinghouse relays (Ref. 5.5 Pgs D8 & E4) 14 watts, Res 1028 ohms,
nominal voltage 120 volts. This is the most conservative figure for
relay wattage. Since relay wattage vary from 8 watts for an Agastat
relays (Ref. 5.5, Sheet B21) to 14 watts for the Westinghouse relays.

081lx THIS SHEET ADDED BY REVI
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7.0 COMPUTATION/ANALYSIS (Continued)

7.3 30 Amp fuse, 30 A circuit breaker & 5 Amp fuse coordination problem
(Section 1.2.1). The 30 Amp fuse will not coordinate with a 30 Amp
circuit breaker (curves #10 & #11 Baseline Calc). Therefore,
determine circuit load to select another fuse that will coordinate
with the 30AMP circuit breaker and 5AMP fuse (Ref. 5.1.5 & 5.1.6).

7.3.1 A maximum of fourteen (14) indicating lights at 0.05 Amps
each (Section 6.1) could be lit at one time (red and amber
light in each box do not operate at the same time, Ref. 5.1.5
& 5.1.6.)

14 x 0.05 = 0.7 Amps

7.3.2 A maximum of twenty five (25) under voltage relays at 14
watts each (section 6.2) could be operating within this
circuit at any one time (Ref. 5.1.5).

25 x 14 = 350 watts

350 watts = 2.92 Amps load current
120 volts

Total circuit Load:

2.92A + 0.7A = 3.62 Amps
3.62A x 1.25% = 4.53 Amps

7.3.3 Referring to Section 7.1, the time current characteristic
curves for the 30 Amp circuit breaker, 15 Amp fuse and the 5
Amp fuse indicates coordination between these devices.

7.3.4 For fuse loading an FRN 15 Amp fuse can be utilized in lieu
of the OT30 Amp fuse. The 15 Amp fuse has a current rating
greater than 125% of the load current.

7.4 6 Amp fuse and 15 Amp fuse problem (Section 1.2.2)

7.4.1 A maximum of two (2) indicating lights at 0.05 Amps each
(Section 6.1) could be lit at one time (red and green lights
in each compartment do not operate at-the same time).

2 x 0.05A = 0.1 Amp load current
0.1 x 1.25% = 0.125 Amp

7.4.2 For fuse loading a FRN Rl fuse can be utilized in lieu of the
OT6 fuse. The 1 Amp fuse has a current rating greater than
125% of the load current. Refering to Section 7.2, the time
current characteristic curves for the 15 amp fuse and the 1
Amp fuse indicates coordination between these devices.
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7.0 COMPUTATION/ANALYSIS (Continued)

7.5 6 Amp fuse and 30 Amp circuit breaker coordination (Section 1.2.3).

7.5.1 The time current characteristic curves for the 6 Amp fuse and
30 Amp circuit breaker indicates coordination between these
devices (Ref. 7.1).

7.6 15 Amp fuse, 20 Amp circuit breaker and 30 Amp circuit breaker
coordination (Section 1.2.4)

7.6.1 Normal control bus feeder and transfer switch circuit for
6900 V Shutdown Boards 1A-A & 1B-B (Ref. 5.1.3) shows a 20
Amp circuit breaker (Ref. 5.1.3) receiving power from A 30
Amp circuit breaker (Ref. 5.1.1). The 20 Amp circuit breaker
and the 30 Amp circuit breaker will not coordinate. However,
the G.E. vendor drawing for the inspection box (Ref. 5.6)
indicates 15 Amp fuse protection for the inspection box. The
15 Amp fuse which receives its power from the 20 Amp circuit
breaker will coordinate with the 30 Amp circuit breaker (Ref.
7.2) and the purpose of the 20 Amp circuit breaker is a
service disconnecting means only. The 15 Amp fuse is located
a short distance from the 20A circuit breaker.

7.7 MIS 5 replacement fuse selection (Section 1.2.5 & 2.3), analysis will
be done with a FLAS 5 fuse.

7.7.1 The circuit nominal voltage is 125V DC with a range of 135V
DC to 105V DC (Ref. 5.1.1). The FLAS 5 fuse rating is 150V
DC (Ref. 5.10).

7.7.2 The continuous current rating of the MIS 5 fuse is 5 Amps,
the FLAS 5 fuse continuous current rating is also 5 Amps
(Ref. 5.10).

7.7.3 The fault current rating of the FLAS 5 fuse is 20,000 A (Ref.
5.10).

7.7.4 The FLAS 5 fuse time current characteristics is comparable to
the MIS 5 and will coordinate with upstream protective
devices similar to the MIS 5 fuse (Section 7.1).

7.7.5 The FLAS 5 fuse purchase requisition (Ref. 5.6) calls for
fuse to be suitable for use in Buss Fuse Block 2837 or 2838
which is interchangable with the MIS 5 fuse block (Ref. 5.9).

7.8 The time current characteristic curves for the 30 Amp circuit breaker
(Section 1.2.6) and the 'A4J3' fuse indicates coordination between
these devices (Ref. 7.1).
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8.0 SUMMARY OF RESULTS

8.1 The 30 Amp fuse, 30 Amp circuit breaker and 5 Amp fuse coordination
problem (Sections 1.2.1 & 7.3). The 30 Amp fuse (OT30) needs to be
replaced with a 15 Amp (FRN 15) fuse.

8.1.1 The 15 Amp fuse has a current rating greater than 125% of the
load current which is 4.53 Amps (Section 7.3.3)

8.1.2 The time current characteristic curves for the 30 Amp circuit
breaker, 15 Amp fuse and the 5 Amp fuse indicates
coordination between these devices (Section 7.1).

8.2 The 6 Amp fuse and 15 Amp fuse coordination problem (Section 1.2.2).
The 6 Amp fuse (OT6) needs to be replaced with A 1 Amp (FRN Rl) fuse.

8.2.1 The 1 Amp fuse has a current rating greater than 125% of the
load current which is 0.125 Amps (Section 7.4.2).

8.2.2 The time current characteristic curves for the 15 Amp fuse
and the 1 Amp fuse indicates coordination between these
devices (Section 7.2)

8.3 The 6 Amps fuse and circuit breaker coordination (Section 1.2.3).

8.3.1 The time current characteristic curves for the 6 Amp fuse and
30 Amp circuit breaker indicates coordination between these
devices (Section 7.1).

8.4 20 Amp circuit breaker and 30 Amp circuit breaker coordination
(Section 1.1.4).

8.4.1 The 20 Amp circuit breaker (Ref. 5.1.3) and the 30 Amp
circuit breaker (Ref. 5.1.1) will not coordinate. However,
the G.E. Vendor drawing for the inspection box (Ref. 5.6)
indicates a 15 Amp fuse protection for the inspection box.
The 15 Amp fuse which receives its power from the 20 Amp
circuit breaker will coordinate with the 30 Amp circuit
breaker (Ref. 7.2) and the purpose of the 20 Amp circuit
breaker is a service disconnecting means. The 15 Amp fuse is
located a short distance from the 20A circuit breaker.

8.5 MIS 5 replacement fuse selection (Sections 2.5 & 2.3). An acceptable
qualified replacement fuse for the MIS 5 is the FLAS 5 fuse.

8.5.1 The circuit nominal voltage is 125V DC with a range of 135V
DC to 105V DC (Ref. 5.1.1). The FLAS 5 fuse rating is 150V
DC (Ref. 5.10).
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8.0 Summary of Results (Continued)

8.5.2 The continuous current rating of the MIS 5 fuse is 5 Amps,
the FLAS 5 fuse continuous current rating is also 5 Amps
(Ref. 5.10).

8.5.3 The fault current rating of the FLAS 5 is 20,000 A (Ref.
5.10).

8.5.4 The FLAS 5 fuse time current characteristics is comparable to
the MIS 5 and will coordinate with upstream protective
devices similar to the MIS 5 fuse (Section 7.1).

8.5.5 The FLAS 5 fuse purchase requisition (Ref. 5.6) calls for
FLAS 5 fuse to be sutiable for use in Buss Fuse Block 2837 or
2838 which is interchangable with the MIS 5 fuse block (Ref.
5.9).

8.6 The time current characteristic curves for the 30 Amp circuit breaker
(Section 1.2.6) and the 'A4J3' fuse indicates coordination between
these devices (Ref. 7.1).

9.0 CONCLUSIONS

9.1 A 15 Amp (FRN 15) fuse can replace the 30 Amp (OT30) fuse within the
MVSG relay circuit.

9.2 A 1 Amp (FRN-R1) fuse can replace the 6 Amp (OT6) fuse within the
MVSG 480 V shutdown transformer circuit.

9.3 The 6 Amp fuse within the MSVG auto transfer lockout circuit
coordinates with its upstream 30 Amp circuit breaker.

9.4 The existing 15 Amp FRN fuses within the inspection box of the MVSG
feeder and transfer switch circuit (Section 1.2.4) coordinates with
its upstream 30 Amp circuit breaker.

9.5 A FLAS 5 fuse is an acceptable replacement for the MIS 5 fuse.

9.6 The 30 Amp (A4J3) fuse within the Shutdown Power Train A & B circuits
coordinates with its upstream 30 Amp circuit breaker.
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TEST REPORT
MKT-14-HPL

COORDINATION PERFORMANCE OF BUSSMANN
FUSE COMBINATIONS AT 15OVDC

Test Contractort

Test Laboratoryi

Roquestor:

Furme Combbinations
E VAluated I

"'PE, X ( i' ' - I-p3,2 'P91 'AS :

s0 eI IZ

FAX ONS I___

NO. Or ZAG7Z

Cooper Ihdustries
Busmmann Divinlon
P. O. Box 14460
St. Louisl Missouri 63178-4460

Buesmann High Current Faoility
at Sauget* IllinOis

Tennessee Valley Authority
Watts Bar Nuclear Plant
Power Stores Section
Near Spring City, Tonnesvee

TVA Referenoo No. 92NNB-75835A-01

Bussmann FRN-R 15/1, 15/6, 17-1/2/6 & 20/6
KWN-R 10/1 & 10/6
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REPORT CERTIFICATION

Test Engineer:

Report Writer:

Contracting Officer:

Test Dates:

Kenneth J. Borgwald
Senior Engineer
Cooper Industries
Bussmann Division

Kenneth J Borg ld, MSEE

a Klohr E12180
ffice Presiden ngineering
Cooper Industries
Bussmann Division

January 22 & 23, 1992
February 13 & 14, 1992

Bussmann certifies that these fuse coordination tests were performed
in accordance with the methods and procedures detailed in Underwriters
Laboratories Standard #198L, DC Fuse For Industrial Use.
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TEST 'EQUIPMENT

1) High Current Teot Transformers
Pennsylvania 5000KVA, 5.2% Z-
serial No, 37494-1, 2 & 3

2) voltage Trim Tran formere
t4atra 3331VA, 7.2% 2
Seriial No,. 93335098K-l, 2 & 3

3) High Current Closing Switch
Dl~ta Unibus
Serial No. QD-100-3

4) Six Pulse Low Current R~otifior
Bussmann 7200 Amp/3200 Volt

5) 400 Ampere 100 M4V Switchboard Shunt
Empro ModCel Lab-400-100

6) Digital MultimetEr
Pluko Model 8010A
Serial No. 3645002

7) nata Acquisition System
Hi Techniques model IQ300M
Serial No. 0891-110

8) Rosistive Load
10 Sections of schedule 40
3/4 inch Galvdnized Pipe

9) Air Core Inductive Load
National Eleotrio Coil
0.12 and 0.02 ohm.(l 60 Hz) Sectlons

Certification of the calibration of the Fluke Multimetar and Hi
Tachniquea Data Acquisition System is included in the the report
as Appsndix A,-
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Purpose: Verify the coordination of the following line and
load side, aussmann's fuse combinations, at ISOVDC,
2500 amps with a time constant in the range of
5-10 millieconds.

Line Side Load Side
FRN-R 15 FM-R 1
FRN-R 15 FRN-A 6
KWJN-R 10 KWN-R 1
KWN-R 10 XWN-R 6

Procedure: Prior to the testing of fusee, the test carouit was
calibrated with both line and load side fuses replaced
with copper shorting bars. The amplitude and time
constant of the fault current was determined by
measurements of an oscillographic record of the
current, The oscillographic record was obtained from
and electronic digital recording oscilloscope whose
calibration is maintained through standards traceable
to NIST. The current signal was obtained from a
resistive shunt. The open circuit voltage was
measured with an electronic digital voltmeter whose
calibration is again maintained and traceable to NIST,

The DC test current was derived from a six pulse, double
bridge, solid state rectifier bank powered by a three
phase bank of high current test transformers. the
current level waa set with a resistive load bank located
on the DC side of the rectifieri while an inductive
load connected in series with the resistive load was
adjusted to yield the desired circuit time constant
(L/R). The current was then initiated with a high
current synchronous closing switch.

With the circuit parameters determined by the oalibra-
tion prooedure deecribed above, the copper shorting
bars were removed and replaced with the relevant fuse
series combinations. After operation of the closing
switch, the DC voltage was maintained across the
fuses to insure that th6 circuit had been interrupted
and that the fuse. were indeed dormant.

The fuse combinations were considered to coordinate
if the smaller of the fusee safely cleared the
circuit, while the larger fuse remained intact.
Six teots were to be conducted on the two lower
ratio (15/6 and 10/6) combinations. With coordination
of the lower ratio combinationuj it Was not considered
necessary to test the higher ratioul however, one
sample of each of the higher ratios were tested to
complete the record. With the ooillographio
records of fuse current and voltage, some additional
data such as total clearing time, melting time, cleAr-
ing and melting 13t was also available.

The procedures followed conformed to those detailed
in Underwriters Laboratories Standard 198L, Standard
For D)-C Fuses For Industrial Use.
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Results: The parameters of the test circuit as measured by
the methods defined in the procedure werei

Open Circuit Voltagei
Available Short Circuit Currentt
Time Constant of Currenti

15 6VDC
2590 Amperes
8.6 Milliseconds

The following Bussmann fuse Combinations were
found to provide coordinated protection on the
subject circuit.

FRN-R 15 and FRN-R 1
KWYN-R 10 and KWN-R 1
KWN-R 10 and XWN-R 6

With regard to the combination of FRN-R 15 And
FRN-R 6, it was found that although short circuit
protection was provided, thin combination did not
coordinate. That iB# in the two tests of this
combination both the 15 and 6 ampere fuses opened.

Additional tests were conducted to identify a fuse
in the FRN line which coordinated with FAN-R 6. .
The results indicated that the ampere rating of the
line aide ?usetronO must be increased beyond 17-1/2
ampere to 20 ampere. Thus, it was found that FRN-R
20 and FRN-R 6 did yield coordinated protection.

During the tests of the FRN-R.20/6 combination, one
of the samples of the 6 ampere fuse exhibited a
performance anomaly wherein one of the fuse end caps
was blown off ao a xresult of a restrike approximately
25 seconds into the voltage hold. This restrike did
not affect the coordination performance.

In order to determine a measure of the coordination
margin some additional testa and measurements of
melting and clearing times of the line and load side
fuses, respectively, were conducted. Thene results
are tabulated in Table I below,

Combination
FRN-R 15/1
FPN-R 20/6
KWN-R 10/1
KWN-R 10/6
FRN-R 15/6

High Load
Side Clearing
Tlme -1£

6 . 7
0.36
1.34
6.7

Lowest Line
side Molting

Maec

4.3
1,77
1.77
3 ,4

Wigl Coordination
0.4r Yoh
0.64 Yes
4.9 Yes
1.3 Yes
0,51 No

Table lt Coordination Margins (Time)
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Some of the load side clearing times exceed the line 0ide melting
times in Table 1 yielding ratios less than 1.0 even though the
combinations coordinated. This inconsistency is an indication
that the melting/clearing time ratio is not an appropriate measure
for evaluation of coordination performance. Rather the melting and
clearing Z3t ratio is the relevant coordination parameter, The I't
ratios for the various fuse combinations are tabulated in Table 2.

Combination
FRN-R 15/T
FRN-R 20/6
KWN-R 10/1
KWN-R 10/6
rRN-R 15/6

High Load
Side Clearing

68 . a
834

0.306
35.4
834

Lowest Line
side melting

I't
1 m

1320
129
129
699

Ratio
g-7
1.6
420
3.6
0.84

Coordination
Yes
Yes
Yes
Yes
No

Table 2i Coordination Margins (Zat)
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1.0 PURPOSE AND SCOPE

1.1 Purpose

The purpose of this attachment is to evaluate the modifications to be
implemented under Design Change Notices (DCN) M-18173-A

This DCN was issued to resolve problems identified in Revision 2 of
calculation WBN EEB-MS-TI07-0005 which are associated with systems
212 & 236.

1.2 Scope

The following problems and their corresponding resolutions are
addressed by this calculation. All resolutions apply to 480 Volt
Shutdown Boards lAl-A, 2A1-A, 1A2-A 2A2-A, lBl-B, 2B1-B, 1B2-B &
2B2-B.

Some of the fuse types being used in the Low
Switchgear (LVSG) are not the type specified
and are non-standard fuse sizes/types (Ref.
M-12564-A Pg. 5 of 8).

Voltage
on the boards
5.4 attachment

Some of the fuse numbers shown on the TVA dwg.
1-45W760-78-1 (Ref. 5.1.8) are not listed in the Master
Fuse List (MFL)[Ref. 5.5].

1.2.3 Selective coordination does not exist within
generator remote control circuit for diesels
2A-A & 2B-B (Ref. 5.1.34).

the diesel
1A-A, 1B-B,
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2.0 CRITERIA

2.1 Fuses installed in the DC system shall be capable of safely
interrupting the maximum possible fault without the short circuit
current exceeding their interrupting rating (Ref. 1.1.2 Baseline
Calcualtion).

2.2 Fuses and circuit breakers shall be selectively coordinated so that
the device nearest an overload should be the first to operate. (Ref.
1.1.7 Baseline Calculation)

3.0 APPLICABLE CODES AND STANDARDS

See Baseline Calculation. (Section 3.3)

4.0 ASSUMPTIONS

Justified

See assumptions identified in the Baseline Calculation (Section 2.0 &
5.0).

Unverified

None within this attachment and baseline calculation.

5.0 REFERENCES

5.1 TVA Drawings:

1-45W749-2, RI Wiring Diagrams 480V Shutdown
2A2-A Single Line

1-45W749-1, RO Wiring Diagrams 480V Shutdown
2A1-A Single line

1-45W749-3, RI Wiring Diagrams 480V Shutdown
2B1-B Single line

1-45W749-4, RO Wiring Diagrams 480V Shutdown
2B2-B Single line

1-45W760-31-18, Ri

1-45W760-212-2, RO

BD 1A2-A &

BD lAl-A, &

BD lBl-B, &

BD 1B2-B, &

Wiring Diagrams Air Conditioning System
Schematic Diagram

Wiring Diagrams 480V Shutdown Power
Schematic Diagrams.
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5.1.1

5.1.2

5.1.3

5.1.4

5.1.5

5.1.6
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5.0 REFERENCES (Continued)

5.1 TVA Drawings (Continued):

5.1.7 1-45W760-212-1 RO

5.1.8 1-45W760-78-1 RO

5.1.9 1-45W760-32-1 R2

5.1.10 1-45W760-31-13 RO

5.1.11 1-45W760-31-19 RO

5.1.12 1-45W760-31-12 RO

5.1.13 1-45W760-30-26 RO

5.1.14 1-45W760-70-2 R3

5.1.15 1-45W760-70-1 R4

5.1.16 1-45W760-62-2 Rl

5.1.17 1-45W760-31-14 RO

5.1.18 1-45W760-31-11 RO

5.1.19 1-45W760-30-14 RO

5.1.20 1-45W760-30-13 RO

5.1.21 1-45W760-30-12 RO

Prepared b Date______

Checked by Date______

Sheet 4

Wiring Diagrams 480V Shutdown Power
Schematic Diagrams. -

Wiring Diagrams Spent Fuel Pit Cooling
System Schematic Diagrams

Wiring Diagrams Control Air System
Schematic Diagrams Sh - 1

Wiring Diagrams Air Conditioning System
Schematic Digrams

Wiring Diagrams Air Conditioning System
Schematic Digrams

Wiring Diagrams Air Conditioning System
Schematic Digrams

Wiring Diagrams Ventilating System
Schematic Diagrams.

Wiring Diagrams Component Cooling
System Schematic Diagrams.

Wiring Diagrams Component Cooling
System Schematic Diagrams.

Wiring Diagrams Chemical & Volumn
Control System Schematic Diagrams.

Wiring Diagrams Air Conditioning System
Schematic Diagrams.

Wiring Diagrams Air Conditioning System
Schematic Diagrams.

Wiring Diagrams Ventilating System
Schematic Diagrams.

Wiring Diagrams Ventilating System
Schematic Diagrams.

Wiring Diagrams Ventilating System
Schematic Diagrams.
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5.0 REFERENCES (Continued)

5.1 TVA Drawings (Continued):

5.1.22 1-45W760-30-11 RO

5.1.23 1-45W760-30-10 Rl

5.1.24 1-45W760-30-9 Rl

5.1.25 1-45W760-30-8 Rl

5.1.26 1-45W760-26-1 RO

5.1.27 1-45W760-31-17A RO

5.1.28 1-45W760-31-17 RO

5.1.29 1-45W760-212-3 RO

5.1.30 1-45W760-212-2 RO

5.1.31 1-45W760-212-1 RO

Prepared by D at 4 Date A -

Checked by Date_*^2/-92

Sheet 5

Wiring Diagrams Ventilating System
Schematic Diagrams. -

Wiring Diagrams Ventilating System
Schematic Diagrams.

Wiring Diagrams Ventilating System
Schematic Diagrams.

Wiring Diagrams Ventilating System
Schematic Diagrams.

Wiring Diagram Hi Press Fire Protection
System Schematic Diagrams.

Wiring Diagrams Air Conditioning System
Schematic Diagrams.

Wiring Diagrams Air Conditioning System
Schematic Diagrams.

Wiring Diagrams 480V Shutdown Power
Schematic Diagrams.

Wiring Diagrams 480V Shutdown Power
Schematic Diagrams.

Wiring Diagrams 480V Shutdown Power
Schematic Diagrams.

5.2

5.3

5.4

1606x

5.1.32 1-45W703-1 Rl Wiring Diagram Vital Battery Board I
Single Line - Sheet 1

5.1.33 1-45W703-5 Rl Wiring Diagrams 125V Vital Btry Board I
Pnl 4 Connection Diagram Sht 5

5.1.34 1-45W760-82-6 RO Wiring Diagram Standby Diesel
Generator Sys Schematic
Diagrams

Vendor dwg. Contract No. 75-85354, BME 16786 Sht 5 of 5. Wolfe &
Mann Mfg. Co. - Bill of Materials

TVA Baseline Calculation WBN EEB-MS-TI11-0003 R3, 125V DC Vital
Battery and Charger Capacity Evaluation

TVA Baseline Calculation WBN EEB-MS-TI07-0005 R5, 125V DC Vital
Control Power System Fault Calculations
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5.0 REFERENCES (Continued)

5.5 DCN S-12854-A Master fuse list (MFL) DCA 12854-37 RO Master Fuse
Report System 212 Safety Related

5.6 TVA memorandum "Peak Let Through Current Test" dated October 27,
1987, RIMS #E13871027167.

6.0 DESIGN INPUT DATA

6.1 Relay "KIA" Potter & Brumfield #MDR5058 has a load of 0.082 Amps
(Ref. 5.3 Sheet 192).

6.2 Control Bus indicating light load is 0.05 Amps (Ref. 5.4 section 6.1
attachment M-17941-A Sheet 5)
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7.0 COMPUTATION/ANALYSIS

7.1 Time Current Curve
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7.2 Some of the fuse types being used in the Low Voltage Switchgear
(LVSG) are not standard fuse sizes and types (Ref. 5.4 Attachment
M-12564-A Pg 5 of 8).

7.2.1 Shutdown board rooms A & B, AHU A-A (Ref. 5.1.5) fuses
1-FU-212-A29/32 should be KWN 10 fuses in-lieu of KLC 10
fuses (Ref. 5.4 Attachment M-12564-A Pg 5 of 8). The KWN
10 fuse coordinates with the upstream 30A circuit breaker
protection (Ref. 5.4 Curve No. 10 Pg 33).

7.2.2 Elect Board Room Air Handling Unit A-A, 0-MTR-31-30B-A
(Ref. 5.1.10) fuses 1-FU-212-Al9/21 should be KWN 10 fuses
in lieu of KLC 10 fuses (Ref. 5.4 Attachment M-12564-A Pg.
5 of 8). The KWN 10 fuse coordinates with the upstream
30A circuit breaker protection (Ref. 5.4 curve No. 10 Pg
33).

7.2.3 480V Shutdown board lBl-B normal feeder breaker 52N
(l-BKR-212-Bl/lB-B), 480V Shutdown board lAl-A bus tie
breaker 52T (l-BKR-212-Al/12D-A) and 480V shutdown board
lBl-B alternate feeder breaker 52E (l-BKR-212-Bl/4B-B)
[Ref. 5.1.30]. The following indicating light
protection/isolation fuses for the above listed boards
should be changed from 1A-FRN RI fuse & 6A-KWN 6 fuse to
lA-KWN Rl fuses (Ref. 5.4 Attachment M-12564-A Pg 5 of 8).
Refer to section 6.1 and Section 7.4 of attachment
M-17941-A (Ref 5.4) for 1 Amp fuse loading acceptance
criteria with two (2) indicating lights.

a) l-FU-212-Bll/15, 16 & 17
b) l-FU-212-A112/35, 36 & 37
c) l-FU-212-B14/15, 16 & 17

7.2.4 480V Shutdown board lAl-A normal feeder breaker 52N
(l-BKR-212-Al/lB) and 480V Shutdown board 1-Al-A Alternate
feeder breaker 52E (l-BKR-212-Al/4B)[Ref.5.l.7]. The
following indicating light protection isolation fuses
should be changed from 1A-FRN R1 fuse & 6A-KWN 6 fuse to
1A, KWN RI fuses (Ref. 5.4 Attachment M-12564-A Pg 5 of
8). Refer to section 6.1 and Section 7.4 of attachment
M-17941-A (Ref. 5.4).

7.3 Some of the fuse numbers shown on TVA dwg. 1-45W760-78-1 (Ref. 5.1.8)
are not listed in the Master Fuse List (MFL)[Ref. 5.5].

7.3.1 Fuses l-FU-212-A17/2 & B29/2 should be a KWN 10 fuse (Trip
circuit). The KWN 10 fuse coordinates with the upstream
30A circuit breaker protection (Ref. 5.4 curve No. 10 Pg
33).
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7.0 COMPUTATION/ANALYSIS (Contd)

7.4 Selective coordination does not exist within the Diesel Generator
remote control circuit for Diesels 1A-A, 1B-B, 2A-A & 2B-B (Ref.
5.1.34).

7.4.1 Fuse O-FU-236-1/C19 5A, FLAS 5 for Diesel Generator 1A-A
remote control circuit (Ref. 5.1.34) coordinates with it's
30A upstream circuit breaker protection (Ref. 5.6
conclusion page 4 of 5). However, the FLAS 5 fuse will not
coordinate with the downstream FLAS 5 fuses.

A larger indicating fuse (MIS 10 Amp) would be required to
replace the existing FLAS 5 fuse (0-FU-236-1/Cl9) to
achieve coordination. However, the MIS 10 Amp fuses are
not qualified for class 1E circuits. The existing FLAS 5
fuse will remain unchanged, and since loss of any of the
upstream or downstream FLAS 5 fuses will have the same
effect on the circuit, loss of the diesel indication in the
control room, No benefit is derived by achieving fuse
coordination. Changing the 6A KWN 6 fuse to a 1A KWN 1
fuse will increase this portion of the circuits reliability
through coordination of these downstream fuses.

7.4.2 Fuse l-FU-82-CDP/Al, 6A KWN 6 is for relay 'KIA' (Ref.
5.1.34). The upstream protection is a 5A FLAS 5 fuse, the
KWN 6 fuse will not coordinate with the FLAS 5 fuse.
However, a 1A KWN 1 fuse will coordinate with the FLAS 5
(section 7.1 Time Current Curve & Ref. 5.4 Attachment
M-17941-A, Appendix "A" Bussman test report MKT-14-HPL).
The 'KIA' relay load is 0.082A (Sect 6.1), 0.082A x 125% =
0.103A. For fuse loading a KWN 1 fuse can be utilized in
lieu of the KWN 6 fuse. The 1 Amp fuse has a current
rating greater than 125% of the load current.

8.0 SUMMARY OF RESULTS \I|

8.1 Some of the fuses being used in the Low Voltage Switchgear (LVSG) are >
not the type specified on the boards and are not standard fuse sizes C:
and types (Ref. 5.4 Attachment M-12564-A Pg 5 of 8)

8.1.1 Shutdown Board Rooms A & B, AHU A-lA.(Ref 5.1.5). Fuses m
1-FU-212-A29/32 should be KWN 10 fuses.

8.1.2 Elect board room air handling unit A-A 0-MTR-31-30B-A (Ref. Wj
5.1.10). Fuses l-FU-212-A19/21 should be KWN 10 fuses.

8.1.3 480V Shutdown Board lBl-B Normal Feeder Breaker 52N <
(l-BKR-212-Bl/lB-B), 480V Shutdown Board lAl-A bus tie -
breaker 52T (l-BKR-212-Bl/4B-B)[Ref. 5.1 .30]. The W
following indicating light protection/isolation fuses WU
should be changed from 1A-FRN Rl & 6A-KWN 6 to IA KWN - R1 I
fuses. C)

a) l-FU-212-Bll/15, 16 & 17 -.
b) l-FU-212-A112/35, 36 & 37 I
c) 1-FU-212-B14/15, 16 & 17 H
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0 CONCLUSIONS (Contd)

9.4 A 1A, KWN Rl fuse is an acceptable replacement fuse for the following:

a)
b)
c)
d)
e)
f)

l-FU-212-Bll/15, 16 & 17
l-FU-212-A112/35, 36 & 37
l-FU-212-B14/15, 16 & 17
l-FU-212-All/15, 16 & 17
l-FU-212-A14/15, 16 & 17
l-FU-82-CDP/Al
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18.0 SUMMARY OF RESULTS (Contd)

8.1.4 480 Shutdown board lAl-A normal feeder breaker 52N
(l-BKR-212-Al/lB) and 480V shutdown board lAl-A alternate
feeder breaker 52E (l-BKR-212-Al/4B)[Ref. 5.1.7]. The
following indicating light protection/isolation fuses
should be changes from 1A-FRN R1 & 6A-KWN 6 to 1A, KWN R1
fuses.

a) l-FU-212-All/15, 16 & 17
b) l-FU-212-A14/15, 16 & 17

8.2 Some of the fuse numbers on TVA dwg. 1-45W760-78-1 (Ref. 5.1.8) are
not listed in the master fuse list (MFL)[Ref. 5.5].

8.2.1 Fuses l-FU-212-A17/2 & B29/2 should by a KWN 10 fuse (Trip
circuit).

8.3 Selective coordination does not exist within the Diesel Generator
remote control circuit for Diesels 1A-A, 1B-B, 2A-A & 2B-B (Ref.
5.1.34).

8.3.1 Fuse O-FU236-1/C19 5A, FLAS 5 for Diesel Generator 1A-A
remote control circuit (Ref. 5.1.34) coordinates with it's
30A upstream circuit breaker. However, the FLAS 5 fuse
will not coordinate with the downstream FLAS 5 fuses.

Since loss of any of the upstream or downstream FLAS 5
fuses will have the same effect on the circuit, loss of the
diesel indicator in the control room, no benefit is derived
by fuse coordination. However, the 6A KWN 6 fuse change
to a IA KWN 1 fuse will increase this portion of the
circuits reliability through coordination of these fuses.

8.3.2 Fuse l-FU-82-CDP/Al, 6A KWN 6 is for relay 'KIA' (Ref.
5.1.34). The upstream protection is a 5A FLAS 5 fuse, the
KWN 6 fuse will not coordinate with the FLAS 5 fuse.
However, a IA KWN 1 fuse will coordinate with the FLAS 5
(Section 7.1 time current curve). The 1 Amp fuse has a
current rating greater than 125% of the load current.

9.0 CONCLUSIONS

9.1 A 10A, KWN 10 fuse is an acceptable replacement for the lOA, KLC 10
fuse within Shutdown Board Rooms A & B, AHU A-A circuit. (Ref. 5.1.5)

9.2 A lOA, KWN 10 fuse is an acceptable replacement for the 10A, KLC 10
fuse within Elect Board Room Air Handling unit A-A circuit. (Ref.
5.1.10)

9.3 Fuses l-FU-212-A17/2 & B29/2 should be added to the Master Fuse List
(Ref. 5.5) as a 10A, KWN 10 fuse (Trip circuit).
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