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ENCLOSURE

WATTS BAR NUCLEAR PLANT UNITS 1 AND 2
POWER SYSTEMS

1. SER Section 9.5.41.1 - TVA has redefined "extended period of time"
relating to the operation of the diesel generators to be 8 hours
instead of the previously specified 241 hours.

2. SER Section 8.3.3.1.1 - Appendix A contains an analysis of the ability
of the auxiliary power system to withstand the submergence of
electrical components resulting from postulated maximum LOCA flood
levels inside containment. Appendix B contains this same type of
analysis for the instrumentation and control power.

3. SER Section 8.3.3.3.b - Appendix C contains an analysis of the present
routing of the associated circuits to show that they do not degrade the
integrity of the Class 1E circuits.

41. SER Section 8.3.3.3.c - Appendix D contains an analysis showing
acceptability of the separation distances between Class 1E and non-
Class 1E cable trays. TVA will provide further analysis of the present
cable tray separations to further demonstrate that the Class 1E
circuits are not degraded below an acceptable level before the first
refueling outage.

5. SER Section 8.3.1.6 - Appendix E contains additional information
describing the degree of compliance with the guidelines of IEEE 387-
1977.

6. SER Section 8.3.2.2 - Appendix F contains information describing
actions to be taken to meet NRC's concern regarding surveillance of the
diesel generator DC power system.



APPENDIX A

WATTS BAR NUCLEAR PLANT

SER SECTION 8.3.3.1.1

SUBMERGENCE OF THE ELECTRICAL EQUIPMENT (DURING POST-LOCA FOOD)

POWERED FROM THE CLASS IE AUXILIARY POWER SYSTEM



OUTLINE FOR TH~E AUXILIARY POWER SYSTEMS SUBMERGENCE ANALYSIS

Statement of problem

Abstract

Purpose

Assumptions

References

Procedure

Analysis

Conclusions

Appendix A-1 Short circuit study and the protective device coordination

associated with submerged electrical equ~ipment

Appendix A-2 -List of the submerged electrical equipment powered from the

Class lE Auxiliary Power System

Appendix A-2.1 - Sketches showing the typical relationships of the faulted

equipmnent to the Auxiliary Power System

Appendix A-3 - List of the submerged electrical equipment powered from the

non-lE Auxiliary Power System



APPENDIX A
Watts Bar Nuclear Plant

Analysis of Submerged Electrical Equipment
(During Post LOCA) Powered from the Class lE Auxiliary Power System

Purrse

This analysis investigates the response of the Class 1E Auxiliary Power

System to the submergence and subsequent fault of electrical equipment

inside the containment vessel during post-LOCA flooding. The effect of

flooding on the non-Class 1E power system is not analyzed since its failure

would not affect the Class 1E power system or any electric equipment

required to mitigate the accident.

1. Conductivity of the water used in flooding the containment vessel is

high enough to cause the equivalent of bolted 3-phase faults on

submerged circuits.

2. Power outlets and receptacle boxes are deenergized.

Watts Bar Nuclear Plant Containment Penetration Protection Study DS189RP

(EEB 810629 918).

Submergence of Electrical Equipment Powered from the I&C Power System

DS101RP (appendix B of this report).

r



Procedure

The Class 1E loads listed in appendix A-2 were identified as those below

the anticipated maximum flood level. These are examined to determine if

any of them would be tripped (deenergized) due to the plant's operating

mode. The remaining devices will be energized and faulted due to

flooding. The effect of submersion on the energized loads is studied as

follows:

1. The relationship of the faulted Class 1E equipment to the APS is

typically sketched. See appendix A-2.1.

2. The 480V system fault currents are calculated or taken from the

referenced Containment Penetration Protection Study. The 120V system

fault currents are calculated.

3. These currents are plotted along with the protective devices response

curves to show proper coordination. See appendix A-1.

Where there is only one submerged component connected to the power system

below the 6900-480-volt transformer, the protective relaying will

adequately isolate the faulted device from the remainder of the system

without loss of the upstream board. See Watts Bar Nuclear Plant

Containment Penetration Protection Study DS189RP (EEB 810629 918).



Where there are two submerged components connected to the power system

below the 6900-480-volt transformer, the protective relaying will

adequately isolate the faulted devices from the remainder of the system

without loss of the upstream board. See the coordination curves in this

section.

The effect of submerging hand switches, level switches, and annunciation

contacts fed from single phase control transformers is not significant.

These transformers have fuse protection in their secondary circuits. A

short or ground fault of the circuit element fed by these transformers will

have no adverse effect on the Auxiliary Power System.

The post-LOCIA flood will not cause breakers to trip out of sequence or

degrade the 6900V or 480V voltage levels.

052058.01



APPENDIX A-i

WATTS BAR NUCLEAR PLANT
SHORT CIRCJIT STUDY AND THE PROTECTIVE DEVICE

COORDINATION ASSOCIATED WITH
THE SUBMERGED ELECMRICAL EQUIPMENT

052058.04



The analysis of figures 1 and 2 verifies that the sum of the

simultaneous faults (Fl, F2) will not trip the supply breaker to the supply

breaker to the 480V shutdown boards.

Analysis of Figure 1

Fault currents F1 and F2 are calculted on the attached sheets. These

values are plotted along with the response characteristics (curves B, C, D,

E, F, and H) of the branch feeder overcurrent devices in coordination

figures 1A and lB of Appendix A.l. These figures show adequate branch

feeder protection. Figure 1C of Appendix A.l details the response

characteristic (curve G) of the overcurrent protection associated with the

supply breaker to the 480V shutdown board. The sum of F1 and F2 is plotted

on this figure to verify that this overcurrent protection will not trip the

supply breaker should F1 and F2 become sustained faults.

Analysis of Figure 2

Fault currents F1 and F2 are calculated on the attached sheets. The values

are plotted along with the response characteristics (curves A, C, and Cl)

of the branch feeder overcurrent devices in coordination Figure 2 of

Appendix A.l. These curves show adequate branch feeder protection. Curve

4 of Figure 2 in Appendix A.1 detail the response characteristic of the

overcurrent protection associated with the supply breaker to the 480V motor

control center. The sum of F1 and F2 is plotted on this figure to verify

that this overcurrent protection will not trip the supply breaker should F1

and F2 become sustained faults.

PHC.5
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APPENDIX A-2

WNBP UNITS 1 & 2

SUBMERGED ELECTRICAL EQUIPMENT

INSIDE CONTAINMENT (DURING

POST LOCA) POWERED FROM

CLASS 1E

AUXILIARY POWER SYSTEM
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SUBMERGED ELECTRICAL EQUIPMENTPOWERED FROM THE-CLASS iF APS
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PRIMARY PROT. BACKUP PROT.
POWER SOURCE I. APPENDIX A-2.1COMPONENT FUNCTION VOLT. R (AP) TYPE RATING TYPE RATING REMARKS CATEGORY TYPICAL FIGURE

1-MTR-30-92/ Crdm cooler fan 480
1-B 1B-B, Mtr 1

2-MTR-30-92/ Crdm cooler fan 480
1-B 2B-B, Mtr I

1-MTR-30-83/ Crdm cooler fan 480
2-A lA-A, Mtr 2

2-MTR-30-83/ Crdm cooler fan 480
2-A 2A-A, Mtr 2

1-MTR-30-88/ Crdm cooler fan 480
1-A IA-A, Mtr 1

2-MTR-30-88/ Crdm cooler fan 480
1-A lA-A, Mtr 1

2-MTR-30-80/ Crdm cooler fan 480

1-A 2A-A, Mtr 1

1 L.I. - Long time overload and instantaneous

Shtdn bd 3422
81-B

Shtdn bd 2527
2B1-B

Shtdn bd 4181
1A1-A

Shtdn bd 4614
2A1-A

Shtdn bd 3694
1A2-A

Shtdn bd 3578
2A2-A

Shtdn bd 4740

1B2-B

trip elements

West.
DS-416

West.
DS-416

West.
DS-416

West.
DS-416

West.
DS-416

West.
DS-416

West.
DS-416

125A!
L. I.

125A
L.I.

125A
L.I.

125A
L.I.

125A
L.I.

125A
L.I.

125A
L. I.

Shawmut 1/0
Cable
Protector

Shawmut I/0
Cable
Protector

Shawmut 1/0
Cable
Protector

Shawmut 1/0
Cable
Protector

Shawmut 1/0
Cable
Protector

Shawmut 1/0
Cable
Protector

Shawmut 1/0
Cable
Protector

Tripped by containment
Isolation signal.

Tripped by containment
isolation signal.

Tripped by containment
isolation signal.

Tripped by containment
isolation signal.

Tripped by containment
isolation signal.

Tripped by containment
isolation signal.

Tripped by containment
isolation signal.

SUBJECT

A-2.1.1

A-2. 1.1

A-2.1.1

A-2.1.1

A-2.1.1

A-2.1.1

A-2.1.5
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POWER SOURCE 'C APPENDIX A-2.1

COMPONENT FUNCTION VOLT. TA(P) TYPE RATING TYPE RATING REMARKS CATEGORY TYPICAL FIGURE

2-MTR-30-80/
2-B

2-MTR-30-83/
2-B

2-MTR-30-83/
1-A

2-MTR-30-88/
2-A

2-MTR-30-88/
2-A

I-MTR-30-92/
2-B

2-MTR-30-92/
2-B

1-MTR-30-80/
1-B

Crdm cooler
1B-B, Mtr 2

Crdm cooler
2B-B, Mtr 2

Crdm cooler
IA-A, Mtr I

Crdm cooler
1A-A, Mtr 2

Crdm cooler
2A-A, Mtr 2

Crdm cooler
1B-B, Mtr 2

Crdm cooler
2B-B, Mtr 2

Crdm Cooler
1B-B, Mtr 1

Shtdn bd
2B2-B

Shtdn bd
1A1-A

Shtdn bd
2A1-A

Shtdn bd
1A2-A

Shtdn bd
2A2-A

Shtdn bd
1B1-B

Shtdn bd
281-B

Shtdn bd
1B2-B

6494

4327

4583

3781

3673

3479

2540

4544

West.
DS-516

West.
DS-206

West.
DS 206

West.
DS 206

West.
DS 206

West.
DS 206

West.
DS 206

West.:
DS 206

125A
L.1.

125A
L.I.

125A
L.I.

125A
L.I.

125A
L.I.

125A
L.I.

125A
L.I.

125A
L.I.

Shawmut
Cable
Protector

Shawmut
Cable
Protector

Shawmut
Cable
Protector

Shawmut
Cable
Protector

Shawmut
Cable
Protector

Shawmut
Cable
Protector

Shawmut
Cable
Protector

Shawmut
Cable
Protector

Tripped by containment
isolation signal.

Tripped by containment
isolation signal.

Tripped by containment
isolation signal.

Tripped by containment
isolation signal.

Tripped by containment
isolation signal.

Tripped by containment
isolation signal.

Tripped by containment
isolation signal.

Tripped by containment
isolation signal.

A-2.1.1

A-2.1.1

A-2.1.1

A-2.1.1

A-2.1.1

A-2.1.1

A-2.1.1

A-2.1.1



TEARWE VALLEY AUTHORITY W
APPENDIX A-2
SHEET 3 OF 10

SUBMERGED ELECTRICAL EQUIPMENT
SUBJECT POWERED FROM THE CLASS 1E APS 'PROJECT WATTS BAR NUCLEAR PLANT COMPUTED BY DATE CHECKED BY DATE

PRIMARY PROT. BACKUP PROT.
POWER SOURCE I APPENDIX A-2.1

COMPONENT FUNCTION VOLT. BOAR (RAP) TYPE RATING TYPE RATING REMARKS CATEGORY TYPICAL FIGURE

2-MTR-30-80/ Crdm Cooler fan
1-B 20-B, Mtr 1

1-KTR-77-4 React cool drain
tank pp 1A

480 Shtdn bd
282-B

480 React vt
bd 1A

3468 West.
DS 206

456 ITE FJ

125A
L. I.

170A
VM2

Shawmut
Cable
Protect
K-5
Fuse

1/0 Tripped by containment
isolation signal.

60A Tripped by containment
isolation signal.

IVM - Variable magnetic trip element.

A-2.1.1

A-2.1.5



VALLEY AUTHORITY

SUBMERGED ELECTRICAL EQUIPMENT
SUBJECT POWERED FROM THE CLASS 1E APS PROJECT WATTS BAR NUCLEAR PLANT

APPENDIX A-2
SHEET 4.OF 10

COMPUTED BY DATE" CHECKED BY DATE"

PRIMARY PROT. BACKUP PROT.
POWER SOURCE I APPENDIX A-2.1

COMPONENT FUNCTION VOL. gum (AP) TYPE RATING TYPE RATING REMARKS CATEGORY TYPICAL FIGURE

2-MTR-77-4 React cool drain
tank pp 2A

1-MTR-77-6 React cool drain
tank pp 1A

2-MTR-77-6 React cool drain
tank pp 2B

I-MTR-77-125 Cntmt floor eqpt
drain sump pp 1A

2-MTR-77-125 Cntmt floor eqpt
drain sump pp 2A

I-MTR-77-126 Cntmt floor eqpt
drain sump pp 1B

2-MTR-77-126 Cntmt floor eqpt
drain sump pp 1B

JB 244 HS for
1-MTR-77-125

React vt
bd 2A

React vt
bd 2A

React vt
bd 28

React vt
bd 1A

React vt
bd,2A

React vt
bd 18

React vt
bd 2B

React vt
bd 1A

579 ITE FJ 170A
VM

992 ITE FJ 170A
VM

1311 ITE FJ 170A
VM

449 ITE EF 584
VM

576 ITE EF 584
VM

510 ITE EF 584
VM

331 ITE EF 584
VM

K-5
Fuse

K-5
Fuse

K-5
Fuse

K-5
Fuse

K-5
Fuse

K-5
Fuse

K-5
Fuse

60A Tripped by containment
isolation signal.

60A Tripped by containment
isolation signal.

60A Tripped by containment
isolation signal.

30A Tripped by containment
isolation signal.

30A Tripped by containment
isolation signal.

30A Tripped by containment
isolation signal.

30A Tripped by containment
isolation signal.

Tripped by containment
isolation signal.

A-2.1.5

A-2.1.5

A-2.1.5

A-2.1.5

A-2.1.5

A-2.1.5

A-2.1.5

A-2.1.5



TENNW VALLEY AUTHORITY

SUBMERGED ELECTRICAL EQUIPMENT
SUBJECT POWERED FROM THE CLASS 1E APS PROJECT WATTS BAR NUCLEAR PLANT

APPE-NIX A-2
SHEET 5 OF 10

COMPUTED BY DATE CHECKED BY DATE

PRIMARY PROT. BACKUP PROT.

POWER SOURCE ISC APPENDIX A-2.1
COMPONENT FUNCTION VOLT. BOARD (AMP) TYPE RATING TYPE RATING REMARKS CATEGORY TYPICAL FIGURE

HS for
2-MTR-77-125

HS for
1-MTR-77-126

HS for
2-MTR-77-126

Cable termination
1-MTR-77-4

Cable termination
2-MTR-77-4

Cable termination
1-MTR-77-6

Cable termination
2-MTR-77-6

HS for 1-MTR-77-4

HS for 2-MTR-77-4

React
bd 1A

React
bd 18

React
bd 2B

React
od 1A

React
bd 2A

React
bd 18

React
bd 2B

React
bd 1A

React
bd 2A

1TE FJ

1TE FJ

1TE FJ

1TE FJ

170A
VM

170A
VM

170A
VM

170A
VM

K-5
Fuse

k-5
Fuse

k-5
Fuse

k-5
Fuse

Tripped by containment
isolation signal.

Tripped by containment
isolation signal.

Tripped by containment
isolation signal.

Tripped by containment
isolation signal.

Tripped by containment
isolation signal.

Tripped by containment
isolation signal.

Tripped by containment
isolation signal.

Tripped by containment
isolation signal.

Tripped by containment
isolation signal.

JB 411

JB 1326

JB 1628

JB 2513

JB 1781

JB 309

J8 414

1-HS-77-4B

2-HS-77-48

A-2.1.5

A-2.1.5

A-2.1.5

A-2.1.5

A-2.1.5

A-2.1.5

A-2.1.5

A-2.1.5

A-2.1.5



VALLEY AUTHORITY

SUBMERGED ELECTRICAL EQUIPMENT
SUBJECT POWERED FROM THE CLASS IE APS PROJECT WATTS BAR NUCLEAR PLANT

APPENDIX A-2
SHEET 6 OF 10

COMPUTED BY DATE CHECKED BY DATE

PRIMARY PROT. BACKUP PROT.
POWER SOURCE I', APPENDIX A-2.1

COMPONENT FUNCTION VOLT. BO (AV) TYPE RATING TYPE RATING REMARKS CATEGORY T7:0L FIGURE

1-HS-77-6B

2-HS-77-6B

LS4

LS2

1-HTR-30-74H

2-HTR-30-74H

1-HTR-30-75H

2-HTR-30-7SH

HS for 1-MTR-77-6

HS for 2-MTR-77-6

Light fixture

Light fixture

React. lower
compt unit htr

React. lower
compt unit htr

React. lower
compt unit htr

React. lower
compt unit htr

React vt
bd 15

React vt
bd 2B

C&A bldg
vt bd 1B1

C&A Bldg
Vt bd 1B1

React vt
bd 1A

React vt
bd 2A

React vt
bd 18

React vt
bd 2B

1OOA
TM3

100A
TM

20A
TM

20A
TM

20A
TM

20A

Tripped by containment
Isolation signal. I

Tripped by containment
isolation signal.

Tripped by containment
isolation signal.

Single device on secondary
of transformer.

Single device on secondary
of transformer.

Single device on secondary
of transformer.

Single device on secondary
of transformer.

K-S
fuse

K-5
fuse

K-S
fuse

K-S
TM fuse

3TM - Thermo-magnetic trip element.

A-2.1.5

A-2.1.5

A-2.1.7

A-2.1.7

A-2.1.6

A-2.1.6

A-2.1.6

A-2.1.6



VALLEY AUTHORITY

SUBMERGED ELECTRICAL EQUIPMENT
SUBJECT ,POWERED FROM THE CLASS 1E APS-

POWER SOURCE
COMPONENT FUNCTION VOLT. BOARD

1-FCV-74-1-A RHR sys isol viv 480 React
mov bd
1A1-A

2-FCV-74-1-A RHR sys isol vlv 480 React
mov bd
2A1-A

1-FCV-74-9-B RHR sys isol vlv 480 React
mov bd
1B1-B

2-FCV-74-9-B RHR sys isol vlv 480 React
mov bd
2B1-B

-PROJECT WATTS BAR NUCLEAR PLANT

PRIMARY PROT. BACKUP PROT.

(iP) TYPE RATING TYPE RATING

345 ITE EF 75A K-5 30
VM fuse

335 ITE EF 75A K-5 30
VM fuse

576 ITE EF 75A K-5 30 [
UM Fuse

335 ITE EF 75A K-5 30 D
VM Fuse

APPENDIX A-2
SHEET 7 OF 10

COMPUTED BY DATE CHECKED BY DATE

APPENDIX A-2.1
REMARKS CATEGORY TYPICAL FIGURE

Deenergized by C A-2.1.2
administrative instruction.

Deenergized by
administrative

Deenergized by
administrative

)eenergized by
administrative

instruction.

instruction.

instruction.

A-2.1.2

A-2.1.2

A-2.1.2



TENNM E VALLEY AUTHORITY

SUBMERGED ELECTRICAL EQUIPMENT
POWERED FROM THE CLASS 1E APS PROJECT WATTS BAR NUCLEAR PLANT

APPENDIX A-2
SHEET 8 OF 10

COMPUTED BY DATE CHECKED BY DATE

PRIMoARY PROT. BACKUP PROT.
POWER SOURCE I APPENDIX A-2.1

COMPONENT FUNCTION VOLT. AO (AP) TYPE RATING TYPE RATING REMARKS CATEGORY TYPICAL FIGURE

Recpt box Power outlets 480 React 4726 ITE EF 100A Shawmut 2.- Deenergized by C
236 mov bd TM Cable administrative instruction.

181-B Protect

Recpt box Power outlets 480 React 2014 ITE EF 1OOA Shawmut 2. Deenergized by C
237 mov bd TM Cable administrative instruction.

181-B Protect

Recpt box Power outlets 480 React 4541 ITE EF 100A Shawmut 2 Deenergized by C
456 mov bd TM Cable administrative instruttion.

2B1-B Protect

Recpt box Power outlets 480 React 1396 ITE EF 100A Shawmut 2 Deenergized by C
457 mov bd TM Cable administrative instruction.

1B1-B Protect

1-LS-77-129 Level switch in 120 React * * C
control circuit mov bd

1A1-A

2-L5-77-129 Level switch in 120 React C
control circuit mov bd

2A1-A

*Fed from IOOVA single phse control power transformer whose secondary is fuse protected. A short or ground fault of this device will

affect on the auxiliary power system. Submergence of a switch contact has the same effect as a closure of the contact.

A-2.1.2

A-2.1.8

A-2.1.8

A-2.1.8

A-2.1.3

A-2.1.3

have no adverse

SUBJECT



W TENW VALLEY AUTHORITY IV -2APP ~X A?
SHEET 9 OF 10

SUBMERGED ELECTRICAL EQUIPMENT
SUBJECT POWERED FROM THE CLASS 1E ARS PROJECT WATTS BAR NUCLEAR PLANT COMPUTED BY DATE CHECKED BY DATE

PRIMARY PROT. BACKUP PROT.
POWER SOURCE 'SC APPENDIX A-2.1COMPONENT FUNCTION VOLT. BOD (AP) TYPE RATING TYPE RATING REMARKS CATEGORY TYPICAL FIGURE

JB 927 Annunciation 120 C&A bldg
cables vt bd IBI

JB 945 Annunciation 120 C&A bldg
cables vt bd 2B1

1-LS-63-103 Level sw for cntmt 120 C&A bldg
sump ann vt bd IBI

I-LS-63-104 Level sw for cntmt 120 C&A bldg
sump ann vt bd 1BI

I-LS-40-18 Level sw for cntmt 120 C&A bldg
sump ann vt bd IBI

1-LS-40-17 Level sw for cntmt 120 C&A bldg
sump ann vt bd 1BI

2-LS-63-103 Level sw for cntmt 120 C&A bldg
sump ann vt bd 2B1

2-LS-63-104 Level sw for cntmt 120 C&A bldg

sump ann vt bd 2B1

*Fed from IOOVA single phase control power transformer
affect on the auxiliary power system. Submergence of

*C A-2.1.3

* C A-2.1.3

C A-2.1.3

C A-2.1.3

C A-2.1.3

*C A-2.1.3

*C A-2.1.3

* * C A-2.1.3

whose secondary is fuse protected. A short or ground fault of this device will have no adverse
a switch contact has the same effect as a closure of the contact.



TENNV' VALLEY AUTHORITY

SUBMERGED ELECTRICAL EQUIPMENT
SUBJECT POWERED FROM THE CLASS IE APS

PRIMARY PROT. BACKUP PROT.
POWER SOURCE I APPENDIX A-2.1COMPONENT FUNCTION VOLT. BOARD (AMP) TYPE RATING TYPE RATING REMARKS CATEGORY TYPICAL FIGURE

APPENDIX A-2
SHEET 10 OF 10.,

2-LS-40-18

2-LS-40-17

1-RE-90-62

2-RE-90-62

1-HS-74-1B-A

2-HS-74-1B-A

1-HS-74-9-B

2-HS-74-9-B

Level sw for cntmt
sump ann

Level sw for cntmt
sump ann

Rad monitor

Rad monitor

HS for
1-FCV-74-1-A

HS for
2-FCV-74-1-A

HS for
1-FCV-74-9-B

HS for
2-FCV-74-9-B

C&A bldg
vt bd 2B1

C&A bldg
vt bd 2B1

C&A bldg
vt bd MA1

C&A bldg
vt bd 2A1

React mov
bd 1A1-A

React mov
bd 2A1-A

React mov
bd 181-B

React mov
bd 2B1-B

*

5500

5500

ITE EF

ITE EF

Shawmut
AT-DE10

Shawmut
AT-DE10

Fed from 37.5 kVA, 0,
transformer

Fed from 37.5 kVA, 1ý,
transformer

*Fed from 1OOVA single phase control power transformer whose secondary is fuse protected. A short or ground fault of this device will have no adverse
affect on the auxiliary power system. Submergence of a switch contact has the same effect as a closure of the contact.

A-2.1.3

A-2.1.3

A-2.1.4

A-2.1.4

A-2.1.2

A-2.1.2

A-2.1.2

A-2.1.2



APPENDIX A-2.1

WATTS BAR NUCLEAR PLANT

Sketches Showing the Typical Relationship

of the Faulted Equipment to the

Auxiliary Power System

062059.01
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APPENDIX A-3

WATTS BAR NUCLEAR PLANT
LIST OF THE SUBMERGED ELECTRICAL EQUIPMENT

POWERED FROM THE NON IE AUXILIARY POWER SYSTEM
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TENNESSEE VALLEY AUTHORITY

LOCA SUBMERGED ELECTRICAL EQUIPMENT
,io irT-r pnurorn rDrM NnN-ri ASS iF AIIXTI TARY SYSTEM PROJECT WATTS BAR NUCLEAR PLANT UNIT 1

APPENDIX
SHEET I OF

COMPUTED BY -- DATr CHECKED BY -D

PRIMARY PROT. BACK(UP PROT.
CLASS 1E POWER SOURCE IV RATING RTING
COMPONENT FUNCTION VOLT. ( ) TYPE . (AMP) TYPE (AMP) REMARKS CABLE NO. REF DWG

JB-293-8391 Cable Termination
RCP 1A

JB-293-8444 Cable Termination
RCP 2A

JB-293-8392 Cable Termination
RCP 1B

JB-293-8445 Cable Termination
RCP 2B

JB-293-8393 Cable Termination
RCP IC

JB-293-8446 Cable Termination
RCP 2C

JB-293-8394 Cable Termination
RCP 10

JB-293-8447 Cable Termination
RCP 2D

6900

6900

6900

6900

6900

6900

6900

6900

1-MTR-77-410

1-KTR-77-411

.React. bldg aux 480 Aux bldg
floor and equipment MCC A
sump pump 1A

React. bldg aux 480 Aux bldg
floor and equi pment MCC A
sump pump lB



TENNESSEE VALLEY AUTHORITY
APPENDIX
SHEET 2 OF

LOCA SUBMERGED ELECTRICAL EQUIPMENTSUBJIECT POWERED FROM NON-CLASS 1E AUXILIARY SYSTF1N PRfl.1I~fT
rUUrTU 0AD U14r IA tI 6MNT OT V...... ........... .... . ... v , . ,, . u .',....l.-rn FLn.., U;yXs ir wjv't'Ir.Ui DI U~iIl. U'1LL.,tU 5•T U/•

PRIMARY PROT. BACKUP PROT.CLASS 1E POWER SOURCE I RATING RATINGCOMPONENT FUNCTION VOLT. BOARD 4(AP) TYPE (AMP) TYPE (AMP) REMARKS CABLE NO. REF DWG

1-PO-213-B1

2-PO-213-Bl

LCI1O

LC280

1-L-181

2-L-181

Box 1741

Box 1743

JB 3131

JB 3132

Various power
outlets

Various power
outlets

Various ltg
circuits

Various ltg
ci rcui ts

RCS system
panel

RCJ system
panel

120V Control
power

120V Control
power

Control Cable
termi nati on

Control Cable
termi nati on

480

480

208/
120

208/
120

120

120

120

120

120

120

Aux bl dg
MCC A

Aux bl dg
MCC A

Aux bl dg
ltg 1

Aux bl dg
ltg 2

1-DXF-235
-A

2-DXF-235
-A

1-DXF-235
-A

2-DXF-235
-A

1-DXF-235
-B

1-DXF-235
-B



APPENDIX B

WATTS BAR NUCLEAR PLANT
SER SECTION 8.3.3.1.1

SUBMERGENCE OF ELECTRICAL EQUIPMENT
(DURING POST-LOCA FLOOD) POWERED FROM

I&C POWER SYSTEM



OUTLINE FOR THE I&C POWYER SYSTEM SUBMERGENCE ANALYSIS

Appendix B - Analysis of Submerged Electrical Equipment (During Post-LOCA
Flood) Powered from I&C Power System

Purpose

Assumptions

Method of Analysis

Conclusions

Appendix B-i List of Submerged Electrical Equipnent Grouped by Component
Type and Associated Typical Figures (Nos. B-1.1 thru 5).

Appendix B-2 List of Submerged Electrical Equipment Grouped by Source
of I&C Power.

Appendix B-2.1 List of Submerged Electrical Components Powered from
Class IE 125-volt DC System.

Appendix B-2.2 List of Submerged Electrical Components Powered from
Class 1E 120-volt AC System.

Appendix B-2.3 List of Submerged Electrical Components Powered from
Non-Class IE I&C Power System.

Appendix B-3 Sunmary of Class IE I&C Power System Evaluation.

Appendix B-3.1 Evaluation of Protective Devices for Submerged Electrical
Components.

Appendix B-3.2 Evaluation of Class 1E I&C Power System (AC and DC)
Capacity Due to Submergence of Electrical Components.

Appendix B-4 Manufacturer's Time-Current Curves for Protection Devices.

052058.03



APPENDIX B
Watts Bar Nuclear Plant SER

Analysis of Submerged Electrical Equipment
(During Post LOCA) Powered from

Instrumentation and Control
Power System

Pur~s
The purpose of this analysis is to evaluate the response of the Class IEinstrument and control (I&C) power system (125 volts dc and 120 volts ac)to the submergence and subsequent fault of certain electrical equipment
inside containment during post-IfLCA flooding.

I. The conductivity of the post-LOCA flood water is high enough to assume
a zero impedance ground fault.

2. All components are submerged at the same time; therefore, the worst
case condition will be imposed on the I&C power system.

3. A loss of offsite power condition is assumed, therefore, all submerged
electrical components powered from the Class 1E I&C power system will
be supplied from the DC power systems.

4. Only the submerged I&C components powered from the Class 1E I&C power
system were evaluated.

5. The fault current (ISC) for the components powered from the 125-volt
vital dc power system was calculated at 120 volts dc (initial batteryvoltage upon loss of ac power), this will impose the worst case
condition on the batteries.

6. The fault current (Isc) for the components powered from the 120-voltvital ac power system was calculated at 120 volts ac (nominal outputvoltage of UPS), this will impose the worst case conditions on the UPS.

Metlod of Analysia

The loads listed in Appendix B-2 were identified as those below theanticipated maximum flood level at Watts Bar Nuclear Plant (Units 1 and 2)and powered from the I&C power system. Appendixes B-2.1 and B-2.2 identifythe submerged I&C components powered from the Class 1E vital 125-volt dcpower system and Class IE vital 120-volt ac power system, respectively.Appendix B-2.3 identifies the submerged I&C components powered from thenon-Class IE I&C power system; these components were not evaluated. Also,all components powered from the Class 1E system were categorized into threegroups (see Figure B):

A. Equipment that must operate for accident mitigation. (This
equipment will be relocated above the flood level orenvironmentally qualified for this condition. Final response, forthis equipment, will be provided in TVA's analysis of JURBG 0588
for WBNP.)
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B. Equipment not required to operate for accident mitigation but must
not fail in a critical mode.

C. Equipment not required to operate for accident mitigation and
whose failure is not critical to plant safety or accident
mitigati on.

Each submerged component listed in Appendixes B-2.1 and B-2.2 was evaluated
in the following manner (except the solenoid valves that are deenergized
upon a loss of coolant accident or a safety injection signal and junction
.boxes associated with response time testing which are not energized during
unit operation):

1. For each submerged component identified in Appendix B-1, sheets 1-6,
equivalent electrical .models (Figures B-1.1 through B-1.5.2) were
constructed from TVA schematic and connection diagrams identifying the
circuit power source; primary and secondary (if applicable) protective
devices; and intermediate cables, if any, from power source to the
submerged component, point of fault.

2.. The components identified as elements of instrument loops, temperature
sensors, neutron monitoring circuits, radiation monitoring circuits and
loose parts monitoring circuits were evaluated and found (because of
the circuit design) to contribute no fault current to the Class lE I&C
power system (see remarks on Appendixes B-2.1 and B-2.2).

3. For the remaining components, conductor sizes and cable lengths were
obtained from appropriate cable routing schedules. Assuming a
conductor-to-conductor fault for ungrounded systems and a conductor-to-
ground fault for grounded systems, the fault current for each of these
components was calculated as the ratio of power source voltage to the
sum of cable resistances from power source to the point of fault.
Mathematically, Vsource

'Sc =
Z Rcables

Results of these calculations were compiled and appear in Appendixes
B-2.1 and B-2.2.

4. For each value of fault current computed, a protective device clearing
time was determined from manufacturer's time-current curves. The
protective devices (primary and backup) were then evaluated to verify
they would clear before the main breaker on the associated distribution
panel tripped. This evaluation is shown in Appendix B-3.1. (Note:
The time-current curve for each protective device evaluated is provided
in Appendix B-4.)
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5. The effect of the submerged components' fault current on the power
system was also evaluated to verify the combined fault currents would
not exceed the capacity for the Class 1E I&C power system during this
condition. .(Where two or more submerged components are powered from
the same system; it was assumed all shorts occurred at the same time.)
A summlary of this evaluation is included in Appendix B-3.2.

Conclusion

The results of this analysis show that the Submergence of the electrical
components listed in Appendix B-2 will not prevent the Class 1E 120-volt ac
and 125-volt dc I&C power systems from performing their intended safety
functions. All faulted components (where applicable) will be isolated by
their primary or backup protective devices without tripping the main
breaker on the associated distribution panel. In addition, the submergence
of multiple components from the same power system will not exceed the Class
1E I&C power system's capacity rating (see Appendix B-3).

062058.04



SUBMERGED ELECTRICAL EQUIPMENT BLOCK
DIAGRAM
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TO PLANT SAFE-
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MITIGATION
(CATEGORY C)

*This equipment will be relocated above the flood level or environmentally qualified
for this condition. Final response, for this equipment, will be provided in TVA's
analysis of NUREG 0588 for WBNP.
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APPENDIX B-I

WATTS BAR NUCLEAR PLANT

LIST OF SUBMERGED ELECTRICAL EQUIPMENT
PWERED FROM CLASS 1E I&C POWER SYSTEM

GROUPED BY COMPONENT TYPE

Solenoid Valves

Reference
Apendix/Sheet Copnent

1-TSV-30-84A
1-TSV-30-85A
1-TSV-30-89A
1-TSV-30-90A
1-TSV-30-81B
1-TSV-30-82B
1-TSV-30-93B
I-TSV-30-94B
2-TSV-30-84A
2-TSV-30-85A
2-TSV-30-89A
2-TSV-30-90A
2-TSV-30-81B
2-TSV-30-82B
2-TSV-30-93B
2-TSV-30-94B
I-FSV-62-69A
I-FSV-62-72A
1-FSV-62-73A
I-FSV-62-74A
1-FSV-62-76A
1-FSV-62-59B
2-FSV-62-69A
2-FSV-62-72A
2-FSV-62-73A
2-FSV-62-74A
2-FSV-62-76A
2-FSV-62-59B
1-FSV-62-35
I-FSV-62-9
1-FSV-62-53
1-FSV-62-22

B-2.1/2
B-2.1/2
B-2.1/2
B-2.1/2
B-2.1/4
B-2.1/4
B-2.1/4
B-2.1/4
B-2.1/6
B-2.1/6
B-2.1/7
B-2.1/7
B-2.1/8
B-2.1/8
B-2.1/8
B-2.1/9
B-2.1/2
B-2.1/2
B-2.1/3
B-2.1/3
B-2.1/3
B-2.1/4
B-2.1/6
B-2.1/6
B-2.1/6
B-2.1/6
B-2.1/7
B-2.1/9
B-2.1/10
B-2. 1/10
B-2.1/10
B-2. 1/11

2-FSV-87-8A
1-FSV-81-15
1-FSV-81-13
1-FSV-81-14
1-FSV-81-16
2-FSV-81-15
2-FSV-81-13
2-FSV-81-14
2-FSV-81-16
1-FSV-62-48
2-FSV-62-35
2-FSV-62-9
2-FSV-62-53
2-FSV-62-22
2-FSV-62-48
1-FSV-87-7A
I-FSV-87-8A
2-FSV-87-7A
1-FSV-68-310
I-FSV-68-303
2-FSV-68-310
2-FSV-68-303
1-FSV-63-110
1-FSV-63-90
2-FSV-63-90
2-FSV-63-110
1-FSV-43-31
1-FSV-43-30
1-FSV-43-32
1-FSV-43-33
2-FSV-43-31
2-FSV-43-30
2-FSV-43-32
2-FSV-43-33

2-FSV-77-3
1-FSV-77-3
1-PSV-68-301
2-PSV-68-301
2-LSV-77-415
1-LSV-77-415

Reference
Ampendix/Sheet

B-2.1/7
B-2. 1/10
B-2.1/10
B-2.1/11
B-2.1/12
B-2.1/13
B-2.1/13
B-2.1/14
B-2.1/15
B-2.1/12
B-2.1/13
B-2.1/13
B-2.1/13
B-2.1/14
B-2.1/15
B-2.1/3
B-2.1/3
B-2.1/7
B-2.1/11
B-2.1/11
B-2.1/13
B-2.1/14
B-2.1/11
B-2.1/11
B-2.1/14
B-2.1/15
B-2.1/11
B-2.1/12
B-2.1/12
B-2.1/12
B-2.1/15
B-2.1/15
B-2.1/15
B-2.1/15
B-2.1/14
B-2.1/16
B-2.1/13
B-2.1/10
B-2.1/14
B-2.1/16
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WATTS BAR NUCLEAR PLANT

LIST OF SUBM4ERED ELECTRICAL EQUIPMENT
POWERED FROM CLASS IE I&C POWER SYSTEM

GROUPED BY COMPONENT TYPE

Temirerature Elements

Reference
Ammedix/Sheet Reference

_Appendix/Sheet

1-ITE-68-18-E
I-ITE-68-41-E
1-ITE-68-60-E
1-ITE-68-83-E
1-ITE-68-44A-F
1-ITE-68-44B-F
1-ITE-68-2A-D
1-ITE-68-2B-D
1-ITE-68-14A-D
I-ITE-68-14B-D
1-ITE-68-25A-E
1-ITE-68-25B-E
1-ITE-68-37A-E
I-ITE-68-37B-E
1-ITE-68-56A-F
I-ITE-68-56B-F
I-ITE-68-67A-G
1-ITE-68-67B-G
1-ITE-68-79A-G
I-ITE-68-79B-G
I-ITE-68-1-D
I-ITE-68-24-D
1-ITE-68-43-D
1-ITE-68-65-D

B-2.2/5
B-2.2/5
B-2.2/6
B-2.2/6
B-2.2/6
B-2.2/6
B-2.2/6
B-2.2/6
B-2.2/6
B-2.2/6
B-2.2/6
B-2.2/6
B-2.2/7
B-2.2/7
B-2.2/7
B-2.2/7
B-2. 2/7
B-2.2/7
B-2.2/7
B-2.2/7
B-2.2/7
B-2.2/7
B-2.2/8
B-2.2/8

2-TE-68-18-E
2-TE-68-41-E
2-TE-68-60-E
2-TE-68-83-E
2-TE-68-44A-F
2-TE-68-44B-F
2-TE-68-2A-D
2-TE-68-2B-D
2-TE-68-14A-D
2-TE-68-14B-D
2-TE-68-25A-E
2-TE-68-25B-E
2-TE-68-37A-E
2-TE-68-37B-E
2-TE-68-56A-F
2-TE-68-56B-F
2-TE-68-67A-G
2-TE-68-67B-G
2-TE-68-79A-G
2-TE_68-79B-C
2-TE-68-I-D
2-TE-68-24-D
2-TE-68-43-D
2-TE-68-65-D

B-2.2/26
B-2.2/26
B-2.2/26
B-2.2/26
B-2.2/26
B-2.2/26
B-2.2/27
B-2.2/27
B-2.2/27
B-2.2/27
B-2.2/27
B-2.2/27
B-2.2/27
B-2.2/27
B-2.2/27
B-2.2/27
B-2.2/28
B-2.2/28
B-2.2/28
B-2.2/28
B-2.2/28
B-2.2/28
B-2.2/28
B-2.2/28

APPENDIX B-1
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WATTS BAR NUCLEAR PLANT

LIST OF SUBMERGED ELECTRICAL EQUIPMENT
PWERED FROM CLASS 1E I&C POWER SYSTEM

GROUPED BY COMPONENT TYPE

Instrument Loops

Reference
Apendix/Sheet

Reference
AppedixSheet

I-LT-3-172-A
I-LT-3-175-A
1-LT-3-93-D
1-LT-3-51-D
I-FT-68-6A-D
1-FT-68-48A-D
1-FT-68-71A-D
1-FT-68-29A-D
I-LT-3-173-B
1-LT-3-174-B
I-FT-1-21B-E
1-LT-3-38-E
1-LT-3-106-E
I-ET-68-6B-E
1-FT-68-48B-E
1-FT-68-71B-E
1-FT-68-29B-E
I-LT-3-94-F
1-LT-3-107-F
1-LT-3-111-F
1-FT-68-6D-F
1-FT-68-48D-F
1-FT-68-29D-F
1-FT-68-71D-F
1-PT-68-322-G
1-LT-3-42-G
1-LT-3-55-G
1-LT-3-56-G
I-PT-68-301
1-LT-68-300
1-Pdt-62-8
1-FIT-62-10
1-FIT-62-11
1-FIT-62-23
1-FIT-62-24
2-FT-68-71A-D
2-FT-68-29A-D
2-FT-1-21B-E
2-LT-3-38-E
2-LT-3-106-E
2-FT-68-6B-E
2-FT-68-48B-E
2-FT-68-71B-E

B-2.2/i
B-2.2/1
B-2.2/I
B-2.2/1
B-2.2/1
B-2.2/1
B-2.2/2
B-2.2/2
B-2.2/2
B-2.2/2
B-2.2/3
B-2.2/3
B-2.2/3
B-2.2/3
B-2.2/3
B-2.2/3
B-2.2/3
B-2.2/4
B-2.2/4
B-2.2/4
B-2.2/4
B-2.2/4
B-2.2/4
B-2.2/4
B-2.2/5
B-2.2/5
B-2.2/5
B-2.2/5
B-2.2/9
B-2.2/9
B-2.2/9
B-2.2/9
B-2.2/9
B-2.2/11
B-2.2/1I
B-2.2/20
B-2.2/20
B-2.2/21
B-2.2/21
B-2.2/22
B-2.2/22
B-2.2/22
B-2.2/22

1-PdT-62-21
I-PT-68-311-C
I-LT-77-125
I-LT-77-126
I-FT-70-115
I-FT-70-119
I-FT-70-116
I-FIT-62-36
I-FIT-62-37
1-PdT-70-104
I-FT-70-105
1-FT-70-106
1-PT-63-62
1-PT-3-37
1-LT-63-82
I-MT-30-241
I-PdT-70-126
1-FT-70-108
I-PT-63-83C
I-FT-70-96
1-FT-70-98
1-PTL-3-92
I-LT-77-410
I-LT-77-411
I-LT-68-312C
I-FIT-62-49
I-FIT-62-50
1-LT-63-60
1-PT-63-61
I-PT-63-86
1-Pdt-62-47
2-LT-3-93-D
2-LT-3-51-D
2-FT-68-6A-D
2-FT-68-48A-D
2-FIT-62-49
2-LT-77-125
2-LT-77-126
2-MT-30-241
2-PdT-70-104
2-PdT-62-8
2-PT-68-301
2-LT-68-300

3-2.2/13
B-2.2/13
B-2.2/13
B-2.2/13
B-2.2/14
B-2.2/14
B-2.2/14
B-2.2/14
B-2.2/14
B-2.2/14
B-2.2/14
0-2.2/15
B-2.2/15
B-2.2/15
B-2.2/15
B-2.2/15
B-2.2/15
B-2.2/15
B-2.2/16
B-2.2/16
3-2.2/16
B-2.2/16
5-2.2/16
&-2.2/16
B-2.2/16
B-2.2/17
3-2.2/17
B-2.2/17
3-2.2/17
B-2.2/18
B-2.2/18
B-2.2/19
B-2.2/19
B-2.2/19
B-2.2/19
B-2.2/30
B-2.2/30
B-2.2/31
B-2.2/31
B-2.2/31
B-2.2/31
B-2.2/31
B-2.2/31
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WATTS BAR NUCLEAR PLANT

LIST OF SUBMERGED ELECTRICAL EQUIPMENT
POWERED FROM CLASS IE I&C POWER SYSTEM

GROUPED BY COMPONENT TYPE

Instrument Loops (Continued)

CQonent
ReferenceAppendix/Sheet

Component
Reference

Apendix/Sheet

2-FT-68-29B-E
2-LT-3-172-A
2-LT-3-175-A
2-LT-3-94-F
2-LT-3-107-F
2-LT-3-111-F
2-FT-68-6D-F
2-FT-68-48D-F
2-FT-68-29D-F
2-LT-68-71D-F
2-LT-3-173-B
2-LT-3-174-B
2-PT-68-322-G
2-LT-3-42-G
2-LT-3-55-G
2-LT-3-56-G
2-FT-70-116
2-FT-70-119
2-LT-68-312C
2-LT-77-410
2-LT-77-411
2-LT-63-60
2-LT-63-82
2-FIT-62-23
2-FIT-62-24
2-FIT-62-36
2-FIT-62-37
1-XT-52-104
1-XT-52-108
1-XT-52-109
1-XT-52-105
1-XT-52-102
1-XT-52-106
1-XT-52-103
1-XT-52-107
1-XT-52-111
1-XT-52-101
2-XT-52-104
2-XT-52-108
2-XT-52-109

B-2.2/22
B-2.2/22
B-2.2/23
B-2.2/23
B-2.2/23
B-2.2/24
B-2.2/24
B-2.2/24
B-2.2/24
B-2.2/24
B-2.2/24
B-2.2/25
B-2.2/25
B-2.2/25
B-2.2/26
B-2.2/26
B-2.2/29
B-2.2/29
B-2.2/29
B-2.2/29
B-2.2/29
B-2.2/29
B-2.2/30
B-2.2/30
B-2.2/30
B-2.2/30
B-2.2/30
B-2.2/10
B-2.2/10
B-2.2/10
B-2.2/10
B-2.2/10
B-2.2/10
B-2.2/10
B-2.2/11
B-2.2/11
B-2.2/11
B-2.2/11
B-2.2/12
B-2.2/11

2-XT-52-105
2-XT-52-102
2-XT-52-106
2-XT-52-103
2-XT-52-107
2-XT-52-111
2-XT-52-101
2-FT-70-96
2-FT-70-98
2-FT-70-105
2-FT-70-106
2-FT-70-108
2-FT-70-115
2-FIT-62-10
2-FIT-62-11
2-PT-3-37
2-PT-3-92
2-PdT-70-126
2-PT-68-311C
2-FIT-62-50
2-PT-63-61
2-PT-63-83C
2-PT--63-86
2-PdT-62-21
2-PT-63-62
1-FM-63-65
1-PM-68-340H
2-FM-63-65
2-PM-68-340H
2-PdT-62-47

B-2.2/12
B-2.2/12
B-2.2/12
B-2.2/12
B-2.2/12
B-2.2/13
B-2.2/13
B-2.2/32
B-2.2/32
B-2.2/32
B-2.2/33
B-2.2/33
B-2.2/33
B-2.2/33
B-2.2/33
B-2.2/33
B-2.2/33
B-2.2/34
B-2.2/34
B-2.2/34
B-2.2/34
B-2.2/34
B-2.2/34
B-2.2/35
B-2.2/35
B-2.2/9
B-2.2/9
B-2.2/31
B-2.2/32
B-2.2/34
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APPENDIX B-I

WATTS BAR NUCLEAR PLANT

LIST OF SUBMERGED ELECTRICAL EQUIPMENT
POWERED FROM CLASS 1E I&C PCWER SYSTEM

GROUPED BY COMPONENT TYPE

Radiation Monitors

Reference
Conmonent Amendix/bheet

1-RE-90-273A B-2.2/1
I-RE-90-274B B-2.2/3
2-RE-90-273A B-2.2/23
2-RE-90-274B B-2.2/25
I-RM-90-210 B-2.2/13
2-RM-90-210 B-2.2/32

Neutron Monitors

Reference
CcnMonent ADendix/Shet

1-NMD-92-NE31-D B-2.2/1
1-NMD-92-NE41A-D B-2.2/1
I-NMD-92-NE35-D B-2.2/2
1-NMD-92-NE32-E B-2.2/2
1-NMD-92-NE36-E B-2.2/2
I-NMD-92-NE42A-E B-2.2/2
1-NMD-92-NE43A-F B-2.2/4
I-NMD-92-NE34A-G B-2.2/5
2-NMD-92-NE31-D B-2.2/18
2-NMD-92-NE35-D B-2.2/18
2-NMD-92-NE41A-D B-2.2/19
2-NMD-92-NE32-E B-2.2/20
2-NMD-92-NE36-E B-2.2/20
2-NMD-92-NE42A-E B-2.2/21
2-NMD-92-NE43A-F B-2.2/232-NMD-92-NF44A-G B-2.2/25

Sheet 5 of 6



APPENDIX B-I

WATTS BAR NUCLEAR PLANT

LIST OF SUBMERGED ELECTRICAL EQUIPMENT
POWERED FROM CLASS 1E I&C POWER SYSTEM

GROUPED BY COMPONENT TYPE

- ~ - r12?IA +~-hc~a r~i~ ~ lv' Cni ~

Reference
Apndix/Sheet

1-TS-30-92B-B
1-FS-30-88B/A-B
1-HS-30-92B

I-TS-30-80B-B
1-FS-30-83B/A-B
1-HS-30-80B

1-TS-30-88B-A
1-FS-30-92B/A-A
1-HS-30-88B

1-TS-30-83B-A
1-FS-30-80B/A-A
1-HS-30-83B

B-2.1/4
B-2.1/4
B-2.1/4

B-2.1/5
B-2.1/5
B-2.1/5

B-2.1/5
B-2.1/5
B-2.1/5

B-2.1/3
B-2.1/3
B-2.1/3

Flow Switches

2-TS-30-88B-A
2-FS-30-92B/A-A
2-HS-30-88B

2-TS-30-83B-A
2-FS-30-80B/A-A
2-HS-30-83B

2-TS-30-92B-B
2-FS-30-88B/A-B
2-HS-30-92B

2-TS-30-80B-B
2-FS-30-83B/A-B
2-HS-30-80B

Powered from AC Source

Component

I-FS-30-80A/B-A
1-FS-30-92A/B-A
1-FS-30-88A/B-B
1-FS-30-83A/B-B
2-FS-30-80A/B-A
2-FS-30-92A/B-A
2-FS-30-88A/B-B
2-FS-30-83A/B-B

Reference
A Bndix/S t

B-2.2/3
B-2.2/4
B-2.2/5
B-2.2/5
B-2.2/18
B-2.2/20
B-2.2/21
B-2.2/21

Reference
Appendix/Sheet

B-2.1/8
B-2.1/8
B-2.1/8

B-2.1/8
B-2.1/8
B-2.1/8

B-2.1/9
B-2.1/9
B-2.1/9

B-2.1/9
B-2.1/9
B-2.1/9

I rw.7 AumrA CNA Dew. rv,&. r Aýý kmsmmhymr siu Ly-w hum&lZF.
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TYPICAL SOLENOID VALVE CIRCUITS
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TYPICAL FOXBORO INSTRUMENT LOOP
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FIGURE B-1.3.1



TYPICAL ROBERTSHAW INSTRUMENT LOOP

SUBMERGED
COMPONENT.

PANEL

To.r f

120 0A164 A
100Kr2 ISOL AMPL ALARM UNIT ALARM UNIT

0 ) IOK
1400MF

FIGURE B-1.3.2



TYPICAL BAILEY INSTRUMENT LOOP

P4A IA
ALARM UNIT ALARM UNIT

~5K ~5K PAE

L___ ___

FIGURE -1-1.3.3

11/2A



'AMP

~~~~~1

TO SENSOR I

PROBE I

-SUBMERGED

' _.COMPONENT

+ 5 VOLT i
TO SENSOR'
PROBE

TYPICAL LOOSE PARTS MONITORING CIRCUITS

FIGURE B-I.3.4



NEUTRON
DETECTOR
+ 300 TO 2500VOLT
QI5MA

-SUBMERGED
COMPONENT

TYPICAL NEUTRON MONITOR & RADIATION MONITOR CIRCUIT

FIGURE B-I.4



TYPICAL
SWITCH

-IBIID 2-1/C

DC POWERED FLOW SWITCH, TEMPERATURE
AND HAND SWITCH CIRCUIT

125V VITAL BATT BD-T

REFERENCE DWGS"

45N703- i

NNO 8•175

480V SHDN BD IAI-A 45W749-1

.- I IPL4804A I- 7/C NO 141) 563

-a

I PL4805A 6-I/C

45WI748-1

NO 14.,93 ,-2-I/C NO 14.,45'

/> I PL4809A

21/c
NO 14,20
I PL4807A

IFS-30-8 B/A-A I -TS-30-83B-A

~~SUBMERGED I
COMPONENTSY'

FIGURE B-I.5.1

G BKR( 30AMP
HFB

-4

BUSS
KWN
IOA FUSE

(BOTH POS& NEG)

I-PE NT-293-27-A

I - HS-30- 83B
AND

I d JB- 293- 493- A



AC POWERED FLOW SWITCHES

15AMP

vIPV278 I-2/C NO 10,438"

RELAY RACK I-R-75

.- IM681 I-2/CNO 14,508'

4 5W 1748-1

- I M68

I- FS-30 -80,•

2-VC NO 14,120

A/B-A SUBMERGED
COMPONENTS

FIGURE B-I.5.2

120V AC VITAL INST POWER BD 1-=I

REFERENCE DWGS:

-45N706-3

2 BUSS

KAZ
6 AMP FUSE
(BOTH LINE& NEU

PENETRATION 51

. II

TYPICAL



APPENDIX B-2

LIST OF SUBMERGED ELECTRICAL EQUIPMENT GROUPED
BY SOURCE OF I&C POWER



APPENDIX B-2.1

WBNP UNITS 1 AND 2

SUBMERGED ELECTRICAL COMPONENTS

INSIDE CONTAINMENT (DURING POST-LOCA)

POWERED FROM CLASS 1E 125-VOLT DC

VITAL I&C POWER SYSTEM

APP.DD



TE VALLEY AUTHORITY

LOCA SUBMERGED ELECTRICAL EQUIPMENTqIrnl~rT DAWFDFfl FDM ClA h ~IF TIP DflWI:• qY'TFM PRN.1FCT WATTS RAR NUCLEAR PLANT UNIT 1

W,4 T x B-2.1
SHET 2 OF 17

C6~f By' UAE CHE CKED BY -A

PRIMARY PROT. BACKUP PROT. TYPICAL

CLASS 1E POWER SOURCE S RATING RATING CIRCUIT

COMPONENT FUNCTION VOLT. BOARD (AP) TYPE (AMP) TYPE (AMP) REMARKS CATEGORY (Appendix B-I)

1-TSV-30-84A CRD cool unit A-A
Limit switch suct dnpr
for 1-TCO-
30-84A, JB-522

1-TSV-30-85A CRD cool unit A-A
Limit switch rm div diipr
for 1-TCO-
30-85A, JB-522

1-.TSV-30-89A CRD cool unit C-A
Limit switch suct dimpr
for 1-TCO-
30-89A. JB-526

1-TSV-30-90A CRD cool unit C-A
Limit switch suct dmpr
for I-TCO-
30-90A, JB-526

1-FSV-62-69A R.C. Loop 3
Limit switch letdown flow ctl
for 1-FCV-
62-69A, JB 656

1-FSV-62-72A Regen ht exch
Limit switch letdown isol vlv A
for 1-FCV-
62-72A, JB 394

125 dc Vital
I

125 dc Vital

125 dc Vital
I

125 dc Vital
I

125 dc Vital
1

125 dc Vital
I

42 Fuse Buss 6 Fuse Buss
KAZ KAZ

43 Fuse Buss 6 Fuse Buss
KAZ KAZ

43.6 Fuse Buss
KAZ

41.5 Fuse Buss
KAZ

28.7 Fuse Buss
KAZ

* Fuse Buss
KAZ

6 Fuse Buss
KAZ

6 Fuse Buss
KAZ

6 Fuse Buss
KAZ

6 Fuse Buss
KAZ

6 See note 2, sheet 17

6 See note 2, sheet 17

6 See note 2, sheet 17

6 See note 2, sheet 17

6 See note 2, sheet 17

6 See note 1, sheet 17

*Not applicable. Refer to Remarks.

Fig. B-1.1

Fig. B-1.1

Fig. B-1.1

Fig. B-1.I

Fig. B-1.1

Fig. B-1.1



0

0

0

LOCA SUBMERGED ELECTRICAL EQUIPMENT
RIIR.1FrT PflWFgRnf FJ•NM •I AK< 1 F T&r• PAWFR 5;YSTFM PRfl.FCTr WATTS BAR NUCLEAR PLANT UNIT 1

PRIMARY PROT. BACKUP PROT.TYIA
CLASS lE POWER SOURCE I~ RATING RATING CIRCUIT

COMPONENT FUNCTION VOLT. BOR (AMP) TYPE (AMP) TYPE (AMP) REM~ARKS CATEGORY (Appendix B-1)

1-FSV-62-73A Regen ht exch
Limit switch letdown isol vlv B
for I-FCV-
62-73A, JB 394

1-FSV-62-74A Regen ht exch
Limit switch letdown isol vlv C
for 1-FCV-
62-74A, JB 394

1-FSV-62-76A Regen ht exch
Limit switch letdown isol vlv
for 1-FCV-
62-76A, JB 394

1-FSV-87-7A Test line isol vlv
Limit switch flow control
for 1-FCV-
87-7A, JB 691

1-FSV-87-8A Test line isol vlv
Limit switch flow control
for 1-FCV-
87-8A, JB 691

1-TS-30-83B-A CRD cool unit
1-FS-30-80B temperature, flow

/A-A ana tan control
1-HS-30-83B,
J8 493

125 dc Vital
I

125 dc Vital
I

125 dc Vital
I

125 dc Vital
I

125 dc Vital
I

125 dc Vital
I

Fuse Buss
KAZ

Fuse Buss
KAZ

Fuse Buss
KAZ

Fuse Buss
KAZ

Fuse Buss
KAZ

32.5 Fuse Buss
KWH

6 Fuse Buss
KAZ

6 Fuse Buss
KAZ

6 Fuse Buss
KAZ

6 Fuse Buss
KAZ

6 Fuse Buss
KAZ

10 Fuse Buss
KWN

See note 1, sheet 17

6 See note 1, sheet 17

6 See note 1, sheet 17

6 See note 1, sheet 17

6 See note 1, sheet 17

Fig. B-1.1

Fig. B-i.1

Fig. B-1.1

Fig. B-1.1

Fig. B-1.1

Fig. B-5.1
See note 2, sheet 17

*Not applicable. Refer to Remarks.

TENO E VALLEY AUTHORITY
APPENDIX B-2.1
SHEET 3 OF 17

• #Z. CHECKED BY DATE



VALLEY AUTHORITY

LOCA SUBMERGED ELECTRICAL EQUIPMENT
SUBJECT POWERED FROM CLASS lE I&C POWER SYSTEMk PROJECT WATTS BAR NUCLEAR PLANT UNIT 1

APPENDIX B-2.1

SKEET 4 OF 7

MLU MWU14ýAbY r CHECKED BY T

PRIMARY PROT. BACKUP PROT. TYPICAL
CLASS 1E POWER SOURCE Ir RATING RATING CIRCUIT

CAOMPONENT FUNCTION VOLT. BOARD5 (AMP) TYPE (AM,) TYPE (AMP) REMARKS CATEGORY (Appendix 3-i)

1-TSV-30-81B CRD cool unit D-B
Limit switch rm div dnpr
for 1-TCO-
30-81B, JB 528

1-TSV-30-82B CRD cool unit D-B
Limit switch rm div dmpr
for 1-TCO-
30-82B, JB 528

1-TSV-30-93B CRD cool unit D-B
Limit switch suct dnpr
for 1-TCO-
30-93B, JB 524

I-TSV-30-94B CRD cool unit B-B
Limit switch rm div dmpr
for I-TCO-
30-94B, JB 524

1-FSV-62-59B Excess letdown div
Limit switch flow control
for 1-FCV-
62-59B, JB 56

1-TS-30-92B-B CRD cool unit
I-FS-30-88B/A temperature, flow
-B and fan control

1-HS-30-92B,
JB 495

125 dc Vital
II

125 dc Vital
II

125 dc Vital
II

125 dc Vital
II

125 dc Vital
II

125 dc Vital
II

37.9 Fuse Buss
KAZ

37.9 Fuse Buss
KAZ

32.2 Fuse Buss
KAZ

32.2 Fuse Buss
KAZ

21.7 Fuse Buss
KAZ

32.5 Fuse Buss
KWN

6 Fuse Buss
KAZ

6 Fuse Buss
KAZ

6 Fuse Buss
KAZ

6 Fuse Buss
KAZ

6 Fuse Buss
K47

10 Fuse Buss
KWN

6 See note 2, sheet 17

6 See note 2, sheet 17

6 See note 2, sheet 17

6 See note 2, sheet 17

6 See note 2, sheet 17

See note 2, sheet 17

Fig. B-1.1

Fig. B-1.1

Fig. B-1.1

Fig. 3-1.1

Fig. 5-1.1

Fig. 5-1.5.1



TENNE-SSEE VALLEY AUTHORITY

LOCA SUBMERGED ELECTRICAL EQUIPMENT
SUBJECT POWERED FROM CLASS 1E I&C POWER SYSTEM

PROJECT WATTS BAR NUCLEAR PLANT UNIT 1

APPENDIX B-2.1SHEET 5 OF 17

~ b ~ CHE CKED BY DATE

POWER SOURCE
VOLT. BOARO

PRIMARY PROT. BACKUP PROT. 
TYPICAL

RATING RATIN 
CIRCUIT

AMP) TYPE (AMP) TYPE (AMP) REMARKS CATEGORY (Appendix B-1)

2
1-TS-30-8OB-B
1-FS-30-83

B/A-B
1-HS-30-80B
JB 520

I-TS-30-88B-A
1-FS-30-92

B/A-B
1-HS-30-88B
JB 518

CRD cool unit
temperature, flow
and fan control

CRD cool unit
temperature, flow
and fan control

125 dc Vital 44.2 Fuse Buss 10 Fuse Buss 10
II KWN KWN

125 dc Vital 35.3 Fuse Buss 10 Fuse Buss 10

I KWN KWN

See note 2, sheet 17

See note 2, sheet 17

CLASS IE
COMPONENT FUNCT ION

Fig. B-1.5.1

Fig. B-1.5.1



VALLEY AUTHORITY

LOCA SUBMERGED ELECTRICAL EQUJIPMENT
SUBJECT POWERED FROM CLASS, 1E I&C POWER SYSTEM. PROJECT WATTS BAR NUCLEAR PLANT UNIT 2

PRIMARY PROT. BACKUP PROT. TYPICAL
CLASS 1E POWER SOURCE IU RATING RATIiNG CIRCUIT
COMPONENT FUNCTION VOLT. BOARD .- %P) TYPE (AMP) TYPE (AMP) REMARKS CATEGORY (Appendix B-i)

2-TSV-30-84A
2-TCO-30-84A
JB 523

2-TSV-30-85A
2-TCO-30-85A
JB 523

2-FSV-62-69A
2-FCV-62-69A
JB 657

2-FSV-62-72A
2-FCV-62-72A
JB 395

2-FSV-62-73A
2-FCV-62-73A
JB 395

2-FSV-62-74A
?-FPrV-62-74A
JB 395

CRD cool unit A-A
suct dnpr

CRD cool unit A-A
rm div dnpr

RC loop 3 letdown
flow

Regen ht exch
letdown isol vlv A

Regen ht exch
letdown isol vlv B

Regen ht exch
letdown isol vlv C

125 dc Vital
III

125 dc Vital
III

125 dc Vital
III

125 dc Vital
III

125 dc Vital
Ill

125 dc Vital
Ill

40.47 Fuse Buss
KAZ

40.47 Fuse Buss
KAZ

26.37 Fuse Buss
KAZ

Fuse Buss
KAZ

Fuse Buss
KAZ

Fuse Buss
KAZ

Fuse Buss
KAZ

Fuse Buss
KAZ

Fuse Buss
KAZ

Fuse Buss
KAZ

Fuse Buss
KAZ

Fuse Buss
KAZ

6 See note 2, sheet 17

6 See note 2, sheet 17

6 See note 2, sheet 17

6 See note 1, sheet 17

6 See note 1, sheet 17

6 See note 1, sheet 17

*Not applicable. Refer to Remarks.

DIX B-2.1
6 OF 17

Fig. B-1.1

Fig. B-1.1

Fig. B-1.1

Fig. B-1.1

Fig. B-1.1

Fig. B-1.1



.LEY AUTHORITY
-2.1
17

LOCA SUBMERGED ELECTRICAL EQUIPMENT 11-11&4 46

SUBJECT POWERED FROM CLASS 1E I&C POWER SYSTEM 
PROJECT WATTS BAR NUCLEAR PLANT UNIT 2 C3ATE

PRIMAR T BACKUP PROT. 
TYPICAL• PROT.CIRCUIT

CLASS 1E POWER SOURCE I• RATING 
B-R)

COMPONENT FUNCTION VOLT. (OA P p) TYPE (AMP) TYPE (AMP) REMARKS CATEGORY (Appendix

2-FSV-62-76A
2-FCV-62-76A
JB 395

2-FSV-87-7A
2-FCV-87-7A
JB 692

2-FSV-87-8A
2-FCV-87-8A
JB 692

2-TSV-30-89A
2-TCO-30-89A
JB 527

2-TSV-30-90A
2-TCO-30-90A
JB 527

Regen ht exch
letdown isol vlv

125 dc VitalIII

Test line isol vlv 125 dc
flow control

Test line isol vlv 125 dc
flow control

CRD cool unit C-A
suct dmpr

CRD cool unit C-A
rm div dmpr

VitalIII

Vital
III

125 dc VitalIII

125 dc Vital
III

Fuse BussKAZ

Fuse BussKAZ

Fuse Buss
KAZ

40.8 Fuse Buss
KAZ

41.37 Fuse Buss
KAZ

Fuse BussKAZ
See note 1, sheet 17

Fuse Buss 6 See note 1, sheet 17
KAZ

Fuse Buss 6 See note 1, sheet 17

KAZ

Fuse Buss 6 See note 2, sheet 17

KAZ

Fuse Buss 6 See note 2, sheet 17

KAZ

*Not appl icaole. Refer to Remarks.

Fig. B-1.1

Fig. B-1.1

Fig. B-1.1

gig. B-1.1

Fig. B-1.I



TENN W VALLEY AUTHORITY

LOCA SUBMERGED ELECTRICAL EQUIPMENT
SUBJECT POWERED FROM CLASS 1E I&C POWER SYSTEM

PRIMARY PROT. BACKUP PROT. TYPICALCLASS IE POWER SOURCE I• RATING RATING CIRCUITCOMPONENT FUNCTION VOLT. BOARD MP) TYPE (AMP) TYPE (AMP) REMARKS CATEGORY (Appendix B-i)

AP1W4 vX B-2.1
SHEET 8 OF 17

JB 519
2-TS-30-8 g-A
2-FS-30-92B/A

-A
2-HS-30-88B

CRD cool unit temp
ccnt

CRD cool unit B-B
flow

CRD cool unit C-A
fan cntl

125 dc Vital
III

39.4 Fuse Buss
KWN

Fuse Buss
KWN

See note 2, sheet 17 Fig. B-1.5.1

JB 494 CRD cool unit terip
2-TS-30-83B-A cont
2-FS-30-80B/A CRD cool unit D-B

-A flow
2-HS-30-83B CRD cool unit A-A

fan cntl

2-TSV-30-81B CRD cool unit D-B
2-TCO-30-81B suct dnpr
JB 529

2-TSV-30-82B CRD cool unit D-B
2-TCO-30-82B rm div dnpr
JB 592

2-TSV-30-938 CRD cool unit B-B
2-TCO-30-93B suct dnpr
2? 525

125 dc Vital
III

125 dc Vital
IV

125 dc Vital
IV

125 dc Vital
IV

36.6 Fuse Buss 10
KWN

66.88 Fuse Buss
KAZ

66.88 Fuse Buss
KAZ

Fuse Buss
KWN

Fuse Buss
KAZ

Fuse Buss
KAZ

51.28 Fuse Buss 6 Fuse Buss
KAZ KAZ

See note 2, sheet 17

6 See note 2, sheet 17

6 See note 2, sheet 17

6 See note 2, sheet 17

Fig. B-1.5.1

Fig. B-1.1

Fig. B-1.1

Fig. B-1.1
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ALLEY AUTHORITY

LOCA SUBMERGED ELECTRICAL EQUIPMENT
SUBJECT POWERED FROM CLASS IE I&C POWER SYSTEM

CLASS 1E POWER SOURCE
COMPONENT FUNCTION VOLT. BOARD

PROJECT WATTS BAR NUCLEAR PLANT UNIT 2

PRIMARY PROT. BACKUP PROT.
I RATING RATING
%P) TYPE (AMP) TYPE (AMP)

COMPUTED BY

REMARKS CATEGORY

AP B-2.1
SLE H F 17

CHECKED BY DATE

TYPICAL
CIRCUIT

(Appendix B-i)

2-TSV-30-94B CRD cool unit B-B 125 dc
2-TCO-30-94B rm div dnpr
JB 525

2-FSV-62-59B Excess letdown div 125 dc
2-FCV-62-59B flow cont
JB 59

2-TS-30-92B-B CRD cool unit tenp 125 dc
2-FS-30-88B/A cont

-B CRD cool unit C-A
2-HS-30-92B flow
JB 517 CRD cool unit B-B

fan cntl

2-TS-30-80B-B CR0 cool unit temp 125 dc
2-FS-30-83B/A cont

-B CRD cool unit A-A
2-HS-30-80B flow
JB 521 CRD cool unit D-B

fan cntl

*Not applicable. Refer to Remarks.

Vital
IV

Vital
IV

Vital
IV

51.28 Fuse Buss 6
KAZ

35.22 Fuse Buss 6
KAZ

43.4 Fuse Buss 10
KWN

Vital 65.3
IV

Fuse Buss 10
KWN

Fuse Buss 6
KAZ

Fuse Buss 6
KAZ

Fuse Buss 1
KWN

Fuse Buss 10
KWN

See note 2, sheet 17

See note 2, sheet 17

See note 2, sheet 17

See note 2, sheet 17

Fig. B-1.1

Fig. B-1.1

Fig. B-1.5.1

Fig. B-1.5.1



VALLEY AUTHORITY

LOCA SUBMERGED ELECTRICAL EQUIPMENT
SUBJECT POWERED FROM CLASS 1E I&C POWER SYSTEM PROJECT WATTS BAR NUCLEAR PLANT UNIT 1

~CO~TED~

IWlX 8-2.3
S F iE.E110 O 17

F CHECKED BY AT
NON

CLASS-IE
COMPONENT FUNCTION

POWER SOURCE
VOLT. BOARD

PRIMARY PROT. BACKUP PROT.
%IS RATING RATING

P) TYPE (AMP) TYPE (AMP)

REMARKS CATEGORY (Appendix B-i)

TYPIUAL
CIRCUIT

CATEGORY (Appendix B-1)

1-FSV-62-35
1-FCV-62-35 I
Limit switches
JB 687

1-FSV-81-15 R
1-FCV-81-15 m
Limit switches
JB 687

RCP 3 seal return
flow control

RCP 3 standpipe
lakeup water

1-FSV-62-9 RCP 1 seal return
I-FCV-62-9 flow control
Limit switches

1-FSV-81-13
i-FCV-81-13i eLimit switches

RCP 1 standpipe
nakeup water

I-PSV-68-301 RC pressurizer
1-PCV-68-301 relief tank
Limit switches
JB 2145

1-FSV-62-53
1-FCV-62-53
Limit switches
JB 668

No. I seal bypass
flow control

125 dc Vital
I

125 dc Vital
I

125 dc Vital
I

125 dc Vital
i

125 dc Vital
1

125 dc Vital
I

36.2 Fuse Buss
KAZ

35.3 Fuse Buss
KAZ

33.9 Fuse Buss
KAZ

30.1 Fuse Buss
KAZ

30.6 Fuse Buss
KAZ

36.7 Fuse Buss
KAZ

Fuse Buss
KAZ

Fuse Buss
KAZ

Fuse Buss
KAZ

Fuse Buss
KAZ

Fuse Buss
KAZ

Fuse Buss
KAZ

See note 2, sheet 17

6 See note 2, sheet 17

6 See note 2, sheet 17

6 See note 2, sheet 17

See note 2, sheet 17

See note 2, sheet 17

Fig. B-1.1

Fig. B-1.1

Fig. B-1.1

Fig. B-1.1

Fig. 3-1.1

Fig. B-1.1

•. " COMPUTED BY-.

REMARKS



I
0

VALLEY AUTHORITY

LOCA &JB&i ELCTRICAL EQUII•T
~~m ~ W-iALDvfl I M'DrU CZA IV TUW Pru qy-q" PROJECT Wi='IS BAR •2UCAR PLANT UNIT I

OMtPU•TED BY

Y B-2.1
2) OF 1-

DATE CHECKED BY DATE

NO PRIMARY p . BACKUP PFOT. TYPICAL

CLASS-IE POWER ISC RATING RATING CIRGIIT

COMPONENT FUNCTION VOLT. BOARD (WMP) TYPE (AP1) TYPE (AMP) REZMARKS CATEGORY (Appendix B-l)

1-FSV-68-310 RCS flow cntl PRT
1-FCV-68-310 to WDS RCIr
Limit switches
JB 2145

1-FSV-63-110 SIS accum tk 2
1-FCV-63-110 drain vlv
Limit switches

l-FSV-62-22 RCP 2 seal return
1-FCV-62-22 flow cont
Limit switches

1-FSV-68-303 RCS flow cntl
I-FCV-68-303 vlv-pr:
Limit switches WTR to PRT
JB 2143

1-FSV-63-90 SIS accum tk 3
1-FSV-63-90 drain vlv
Limit switches

1-FSV-81-14 RCP 2 standpipe
1-FCV-81-14 makeup water
Limit switches

125 dc Vital
I

125 dc Vital
II

125 dc Vital
II

125 dc Vital
II

125 dc Vital
II

125 dc Vital
II

JB 61

1-FSV-43-31 Accum, tk No. 2 Asol 125 dc
I-FCV-43-31
Limit switches

Vital
II

30.0

27.2

30.0

27.5

34.6

30.2

12.2

Fuse Buss
KAZ

Fuse Buss
KAZ

Fuse Buss
KAZ

Fuse Buss
KAZ

Fuse Buss
KAZ

Fuse Buss
KAZ

Fuse Buss
KAZ

Fuse Buss
KAZ

Fuse Buss
KAZ

Fuse Buss
KAZ

Fuse Buss
KAZ

Fuse Buss
KAZ

Fuse Buss
KAZ

Fuse buss
KAZ

See note 2, sheet 17

6A See note 2, sheet 17

6A See note 2, sheet 17

6 See note 2, sheet 17

6 See note 2, sheet 17

6 See note 2, sheet 17

6 See note 2, sheet 17

Fig. B-l.l
Fig. B-1.1

Fig. B-1.I1

B-I. 1

B-I. I

B-I.I

B-I.I.

Fig. B-1.1.



LOCA SUBMERGED ELECTRICAL EQUIPMENT
SUBJECT POWERED FROM CLASS 1E I&C POWER SYSTEM

NON
CLASS-1E POWER SOURCE
COMPONENT FUNCTION VOLT. BOARD

1-FSV-62-48 RCP 4 seal return 125 dc Vital
1-FCV-62-48 flow control II
Limit switches
JB 671

1-FSV-81-16 RCP 4 standpipe 125 dc Vital
1-FCV-81-16 makeup water II
Limit switches

1-FSV-43-30 Accum tk No.1 isol 125 dc Vital
1-FCV-43-30 vlv II
Limit switches

1-FSV-43-32 Accum tk No. 3 isol 125 dc Vital
1-FCV-43-32 vlv II
Limit switches

1-FSV-43-33 Accum tk No. 4 isol 125 dc Vital
1-FCV-43-33 vlv II
Limit switches

TENN1W ALLEY AUTHORITY

PROJECT WATTS BAR NUCLEAR PLANT UNIT 1

PRIMARY PROT. BACKUP PROT.
I RATING RATING

o TYPE (AMP) TYPE (AMP)

29.1 Fuse Buss 6 Fuse Buss 6
KAZ KAZ

33.8 Fuse Buss 6 Fuse Buss 6
KAZ KAZ

14.0 Fuse Buss 6 Fuse Buss 6
KAZ KAZ

15.7 Fuse Buss 6 Fuse Buss 6
KAZ KAZ

12.5 Fuse Buss 6 Fuse Buss 6
KAZ KAZ

AP B-2.1
SM OF 17

COMPUTED B CHECKED BY DATE

TYPICAL
CIRCUIT

REMARKS CATEGORY 'Appendix B-1)

See note 2, sheet 17 C Fig. B-1.1

note 2, sheet 17

note 2, sheet 17

note 2, sheet 17

note 2, sheet 17

Fig. B-1.1

Fig. B-1.1

Fig. B-1.1

Fig. B-1.1



ALLEY AUTHORITY

LOCA SUBMERGED ELECTRICAL EQUIPMENT
SUBJECT POWERED FROM CLASS IE I&C POWER SYSTFM PRA.,1FCT WATT'S RAR NII('1. FAR P1 ANT UNIT 2

Q9.~ <~t7~
OMPUTED B

A 8-2.1'1W OF i7

OATE CHECKED BY DATE

NON PRIMARY PROT. BACKUP PROT. TYPICAL
.CLASS 1E POWER SOURCE Ir RATING RATING CIRCUIT
COMPONENT FUNCTION VOLT. BOARDu (P) TYPE (AMP) TYPE (AMP) REMARKS CATEGORY (Appendix 3-1)

2-FSV-62-35 RCP No. 3 seal
2-FCV-62-35 return flow cont
Limit switches

2-FSV-81-15 RCP No. 3 standpipe
2-FCV-81-15 makeup water
Limit switches
JB 688

2-FSV-62-9 RCP No. 1 seal
2-FCV-62-9 return flow cont
Limit switches

2-FSV-S1-13 RCP No. 1 standpipe
2-FCV-81-13 makeup water
Limit switches

2-PSV-68-301 RC pressurizer
2-PCV-68-301 relief tank

2-FSV-62-53 No. I seal bypass
2-FCV-62-53 flow cont
Limit switches
JB 669

2-FSV-68-310 RCS flow cntl
2-FCV-68-310 PRT to WDS RCDT
Limit switches
JB 1246

125 dc Vital
III

125 dc Vital
III

125 dc Vital
III

125 dc Vital
III

125 dc Vital
III

125 dc Vital
III

125 dc Vital
Ill

29.1 Fuse Buss

35.6 Fuse Buss
KAZ

27.4 Fuse Buss
KAZ

36.0 Fuse Buss
KAZ

25.6 Fuse Buss
KAZ

28.3 Fuse Buss
KAZ

25.2 Fuse Buss
KAZ

Fuse Buss
KAZ

Fuse Buss
KAZ

Fuse Buss
KAZ

Fuse Buss
KAZ

Fuse Buss
KAZ

Fuse Buss
KAZ

Fuse Buss
KAZ

note 2,

note 2,

note 2,

note 2,

note 2,

sheet 17

sheet 17

sheet 17

sheet 17

sheet 17

See note 2, sheet 17

6 See note 2, sheet 17

Fig.

Fig. B-1.i

B-1.1

B-1.1

B-1.1

s-1.:

Fig.

Fig.

Fig.

Fig.

Fig. B-1.1
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LiL iLA,~J~
LOCA SUBMERGED ELECTRICAL, EQUIPMENT - CHLLKtU 67

SUBJECT POWERED FROM CLASS 1E I&C POWER SYSTEM PROJECT WATTS BAR NUCLEAR PLANT UNIT 2

NONY 
PROT. BACKUP PROT. 

TYPICAL

CLASS 1E POWER SOURCE I I RATING RATING 
CIRCU

COMPONENT FUNCTION VOLT. BOARD (5P) TYPE (AMP) TYPE (AMP) REMARKS CATEGORY (Appendix B-1)

2-FSV-77-3
2-FCV-77-3
(JB 1662)

RCDT drain vlv
flow control

2-LSV-77-415 RCDT drain vlv
2-LCV-77-415 flow control

2-FSV-62-22 RCP 2 seal return
2-FCV-62-22 flow cont
Limit switches

2-FSV-68-303 RCS flow cntl vlv
2-FCV-68-303 primary water to
Limit switches PRT

2-FSV-63-90 S
2-FCV-63-90 d
Limit switches

2-FSV-81-14 F
2-FCV-81-14
Limit switches
JB 655

IS accum tk 3
rain vlv

RCP No. 2 stand
pipe makeup water

125 dc Vital
III

125 dc Vital
III

125 dc Vital
IV

125 dc Vital
IV

125 dc Vital
IV

125 dc Vital
IV

19.7 Fuse Buss 3FNM

23.2 Fuse Buss 3
FNM

31.4 Fuse Buss 6
KAZ

29.2 Fuse Buss 6
KAZ

26.8 Fuse Buss 6
KAZ

35.4 Fuse Buss 6
KAZ

Fuse BussFNM

Fuse Buss
FNM

Fuse Buss
KAZ

Fuse Buss
KAZ

Fuse Buss
KAZ

Fuse Buss
KAZ

3 See note 2, sheet 17

3 See note 2, sheet 17

See note 2, sheet 17

6 See note 2, sheet 17

See note 2, sheet 17

6 See note 2, sheet 17

Fig. B-1.1

Fig. B-1.1

Fig. B-1.1

Fig. B-1.1

Fig. B-1.1

zy// 31 1 ýýL



TENqW- VALLEY AUTHORITY

LOCA SUBMERGED ELECTRICAL EQUIPMENT
SUBJECT - -POWERED FROM CLASS 1E I&C POWER SYSTEM PROJECT WATTS BAR NUCLEAR PLANT UNIT 2 COMPUTED BY

AW..X 3-2.!'

SHEET 15 'F 17

' CHECKED BY DATE

NON PRIMARY PROT. BACKUP PROT. TYPICAL
CLASS IE POWER SOURCE Ir RAI iNG RATING CIRCUIT
COMPONENT FUNCTION VOLT. BOARD (ýAP) TYPE (AMP) TYPE (AMP) REMARKS CATEGORY (Appendix B-1)

2-FSV-43-31 Accum tk No. 2
2-FCV-43-31 isol vlv
Limit switches

2-FSV-62-48 RCP No. 4 seal
2-FCV-62-48 return flow cont
Limit switches
JB 672

2-FSV-81-16 RCP No. 4 standpipe
2-FCV-81-16 makeup water
Limit switches

2-FSV-43-30 Accum tk No. 1
2-FCV-43-30 isol vlv
Limit switches

2-FSV-43-32 Accum tk No. 3
2-FCV-43-32 isol vlv
Limit switches

2-FSV-43-33 Accum tk No. 4
2-FCV-43-33 isol viiv
Limit switches

2-FSV-63-110 SIS accum tk 2
2-FCV-63-110 drain vlv
Limit switches

Vital
IV

Vital
IV

Vital
IV

Vital
IV

Vital
IV

Vital
IV

Vital
IV

33.4

13.7

15.4

14.3

29.0

Fuse Buss
KAZ

Fuse Buss
KAZ

Fuse Buss
KAZ

Fuse Buss
KAZ

Fuse Buss
KAZ

Fuse Buss
KAZ

Fuse Buss
KAZ

Fuse
KAZ

Fuse
KAZ

Fuse
KAZ

Fuse
KAZ

Fuse
KAZ

Fuse
KAZ

Fuse
KAZ

See note 2,

See note 2,

note 2,

note 2,

note 2,

note 2,

note 2,

B-1.1

3-1.1

sheet

sheet

sheet

sheet

sheet

sheet

sheet

B-I.1

3-1.I

B-I.1

3-1.I



VALLEY AUTHORITY
B-2.1
OF 17

InrA SIIRMFPr~Ffl FIFCTRTCAI FC1iTPMFNT

SUBJECT POWERED FROM CLASS 1E I&C POWER SYSTEM PROJECT WATTS BAR NUCLEAR PLANT UNIT 2 .COMPUTED BY 'DATE CHECKEDu UA rIC

NON PRIMARY PROT. BACKUP PROT. TYPICAL

CLASS 1E POWER SOURCE '•C RATING RATING CIRCUIT

COMPONENT FUNCTION VOLT. BOARD IP) TYPE (AMP) TYPE (AMP) REMARKS CATEGORY (Appendix B-i)

1-FSV-77-3 RCDT drain vlv
1-FCV-77-3 flow control
JB 1661

1-LSV-77-415 RCDT drain vlv
1-LCV-77-415 flow control

JB 4104 Cable termination

JB 4105 Cable termination

JB 4106 Cable termination

JB 4107 Cable termination

125 dc Vital
Itl

125 dc Vital

III

20.3 Fuse Buss 3
FNM

20.6 Fuse Buss 3

FNM

* *

* *

* * *

Fuse Buss 3
FNM

Fuse Buss 3
FNM

See note 2, sheet 17

See note 2, sheet 17

* * See note 3, sheet 17

* * See note 3, sheet 17

* * See note 3, sheet 17

* * See note 3, sheet 17

*Not applicable; refer to renarks.

Fig. B-1.1

Fig. B-1.1

,A)', ý,TýýA



TENNE

LOCA SUBMERGED ELECTRICAL EQUIPMENTSUBJECT POWERED FROM CLASS 1E I&C POWER SYSTEM

LEY AUTHORITY

PROJECT WATTS BAR NUCLEAR PLANT UNITS 1&2

W Pq s -2.1
SHEET 17 OF 17

'~42~~ ~ &j 2 CHCE BY D T

The following notes are applicable to the previous sheets:

Notes:

1. This component will be deenergized from the Class 1E I&C power systen upona loss of coolant accident or a safety injection signal.
2. This component is powered from the sane circuit on the Class 1E I&C powersystem with two associated components; therefore, only one short-circuitcurrent was calculated, using the component with the shortest cable. Thetwo associated components are included in this list.
3. This component is associated with the response time testing equipment andis not energized during unit operation. Therefore, submergence of thisequipment will not reflect a short-circuit condition on the Class 1E I&Cpower system.



APPENDIX B-2.2

WBNP UNITS 1 & 2

SUBMERGED ELECTRICAL COMPONENTS

INSIDE CONTAINMENT (DURING

POST LOCA) POWERED FROM

CLASS 1E 120-VOLT AC VITAL

I&C POWER SYSTEM



TENW VALLEY AUTHORITY A X B-2.2
SHEET 1 OF 35

LOCA SUBMERGED ELECTRICAL EQUIPMENT 
4COMPUTED BY DATE CHECKED BY.

'SUBJECT POWERED FROM CLASS 1E I&C POWER SYSTEM PROJECT WATTS BAR NUCLEAR PLANT UNIT 1%SU JEC TYPICAL

PRIMARY PROT. BACKUP PROT.T CIRCUIT

CLASS 1E POWER SOURCE RATING RATING
COMPONENT FUNCTION VOLT. B OAR .IP) TYPE (AMP) TYPE (AMP) REMARKS CATEGORY (APPENDIX B-i)

O 1-LT-3-172-A SG 3 level trans- 120 ac vital Fuse Buss 1 See notes 2&7, sheet 36 Fig. 8-.3.3

mitter 1-I MDL

* 1-LT-3-175-A SG 4 level trans- 120 ac vital .- Fuse Buss 1 * See notes 2&7, sheet 36 Fig. B-1.3.3

mitter 1-I MDL

1-NMD-g2- Neutron monitoring 120 ac vital * Fuse Buss 5 See notes 4&7, sheet 36 C Fig. B-1.4

NE11-D detector & triax 1-I MTH
connectors

1-NMO-92- Neutron monitoring 120 ac vital Fuse Buss 5 See notes 4&7, sheet 36 C Fig. B-1.4

E41A-D detector & triax 1-I MTH

connectors

1-RE-90-273-A LWR ins cntmt post 120 ac vital Fuse 1 * * See notes 4&7, sheet 36 A Fig. S-1.4

accident area 1-I Littlefuse

monitor

1-LT-3-93-D Stm gen No. 3 120 ac vital Fuse Buss 1/8 See notes 3&7, sheet 36 A Fig. E-1.3.1

level xmtr 1-I AGC

1-LT-3-51-D Stm gen No. 2 120 ac vital Fuse Buss 1/8 • * See notes 3&7, sheet 36 A Fig. E-i.3.1

level xmtr 1-I AGC

1-FT-68-6A-D RCS loop 1 coolant 120 ac vital Fuse Buss 1/8 See notes 3&7, sheet 36 C Fig. :-1.3.1

flow 1-I AGC

1-FT-68-48A-D RCS loop 3 coolant 120 ac vital Fuse Buss 1/8 See notes 3&7, sheet 36 C Fig. 5-1.3.1

flow , 1-I AGC..

*Not applicable; refer to remarks



VALLEY AUTHORITY

LOCA SUBMERGED ELECTRICAL EQUIPMENT
*.,n •. fnl, ,rhfll rM 13 AC 1 • ie N4I~•U"O 'CVCTrM' PD~n,.1FrT WATT5; RAR NUI(LEAR PLANT UNIT 1

AIWWIIX B-2.2
SHEET 2 OF 36

DATE CHECKED BY DATE
WJdOLIM rU wKKU rOur 6LMJJ IL £Ul runL ,IJ'.r' .L'.v. -- . . . .. . .

PRIMARY PROT. BACKUP PROT. TYPICAL

CLASS 1E POWER SOURCE ISC RATING RATING CIRCUIT

COMPONENT FUNCTION VOLT. BOARD (AMP) TYPE (AMP) TYPE (AMP) REMARKS CATEGORY (APPENDIX B-i)

1-FT-68-71A-D RCS loop 4 coolant
flow

1-FT-68-29A-D RCS loop 2 coolant
flow

1-NMD-92- Neutron monitoring
NE35-D detector & triax

connectors

1-LT-3-173-B Stm gen No. 2
level xmtr

1-LT-3-174-B Stm gen No. 1
level xmtr

1-NMD-92- Neutron monitoring
NE32-E detector & triax

connectors

1-NMD-92- Neutron monitoring
NE36-E detector & triax

connectors

1-NMD-92- Neutron monitoring
NE42A-E detector & triax

connectors

*Not applicable; refer to remarks

120 ac

120 ac

120 ac

120 ac

120 ac

120 ac

120 ac

120 ac

vital
1-I

vital
1-I

vital
1-I

vital
1-II

vital
1-11

vital
l-I I

vital
1-If

vital
1-II

Fuse
AGC

Fuse
AGC

Fuse
MTH

Buss

Buss

Buss

Fuse Buss
MDL

Fuse Buss
MDL

Fuse Buss
MTH

Fuse Buss
MTH

Fuse Buss
MTH

See

See

See

notes

notes

notes

notes

notes

notes

sheet

sheet

sheet

sheet

sheet

sheet

5 * See notes 4&7, sheet 36

5 See notes 4&7, sheet 36

B-1.3.1

B-1.3.1

B-1.4

B-1.3.3

B-1.3.3

B-1.4

B-1.4

Fig. 8-1.4

Y4-.,(&PUEDB.-



TENNW VALLEY AUTHORITY APW B-2.2
SHEET 3 OF 36

LOCA SUBMERGED ELECTRICAL EQUIPMENT 
CHECKED BY

SUBJECT POWERED FROM CLASS IE I&C POWER SYSTEM PROJECT WATTS BAR NUCLEAR PLANT UNIT 1 vu...

PRIMARY PROT. BACKUP PROT. CIRCUIT

CLASS 1E POWER SOURCE I C- RATING RATING C(APPENDIX B-1

COMPONENT FUNCTION VOLT. BOARD ) TYPE (AMP) TYPE (AMP) REMARKS CATEGORY

1-RE-9O-27 4-9 LWR Ins cntmt post 120 ac vital Fuse 1 See notes 2&7, sheet 36 A Fig. B-1.4

accident area 1-Il Littlefuse

monitor Fig. B-1.3.1

1-FT-1-21B-E SG 3 main stm HDR 120 ac vital * • Fuse Buss 1/8 * See notes 3&7, sheet 36

flow chan 2 1-Il AGC

1-LT-3-38-E Stm gen No. 1 120 ac vital Fuse Buss 1/8 * See notes 3&7, sheet 36 A Fig. B-1.3.1

level xmtr 1-11 AGC

1-LT-3-106-E Stm gen No. 4 120 ac vital Fuse Buss 1/8 * * See notes 3&7, sheet 36 A Fig. B-1.3.1

level xmtr 1-11 AGC

1-FT-68-6B-E RCS loop 1 coolant 120 ac vital Fuse Buss 1/8 * See notes 3&7, sheet 36 C Fig. B-1.3.1

flow 1-11 AGC

I-FT-68-48B-E RCS loop 3 coolant 120 ac vital Fuse Buss 1/8 * See notes 3&7, sheet 36 C Fig. B-1.3.1

flow 1-11 AGC

1-FT-68-71B-E RCS loop 4 coolant 120 ac vital Fuse Buss 1/8 * See notes 3&7, sheet 36 C Fig. B-1.3.1

flow 1-I1 AGC

1-FT-68-29B-E RCS loop 2 coolant 120 ac vital Fuse Buss 1/8 * See notes 3&7, sheet 36 C Fig. B-1.3.1

flow 1-I1 AGC

1-FS-30-80 CRD cool unit D-B 120 ac vital 55.9 Fuse Buss 6 Fuse Buss 6 See note 1, sheet 36 C Fig. B-1.5.2

A/B-A flow alarm 1-III KAZ KAZ

*Not applicable; refer-to remarks



EEY AUTHORITY

LOCA SUBMERGED ELECTRICAL EQUIPMENT

SUBJECT POWERED FROM CLASS IE I&C'POWER SYSTEM

FUNCTION

1-FS-30-92 CRD cool unit B-B
A/B-A flow alarm

1-NMO-92- Neutron monitoring
NE43A-F detector & triax

connectors

1-LT-3-94-F Stm gen No. 3
leve xmtr

1-LT-3-107-F Stm gen No. 4
level xmtr

1-LT-3-111-F Stm gen No. 4
level xmtr

1-FT-68-6D-F RCS loop 1.coolant
flow

1-FT-68-48D-F RCS loop 3 coolant
flow

1-FT-68-29D-F RCS loop 2 coolant
flow

1-FT-68-71D-F RCS loop 4 coolant

flow

*Not applicable; refer to remarks

POWER SOURCE I
VOLT. BOARD )

vital
v-IIl

vital
1-III

vital
1-IlI

vital
1-IlI

vital
1-Ill

vital
1-I11

vital
1-111

vital
.I-III

vital
1-111

PROJECT WATTS BAR NUCLEAR PLANT UNIT 1

PRIMARY PROT. I3ALKUl~ rKUI.
PRIMARY PROF. BACKUP PRUI.-RATING RATING

TYPE (AMP) TYPE (AMP)

Fuse Buss
KAZ

Fuse Buss
MTH

Fuse Buss
AGC

Fuse Buss
AGC

Fuse Buss
AGC

Fuse Buss
AGC

Fuse Buss
AGC

Fuse Buss
AGC

Fuse Buss
AGC

Se~

SeE

Fuse Buss
KA!

*

*

*

*

*

*

*

*

TENN(

notes

notes

notes

notes

notes

notes

notes

3&7,

3&7,

3&7,

3&7,

3&7,

3&7,

3&7,

sheet

sheet

sheet

sheet

sheet

sheet

sheet

B-1.3.1

B-1.3.1

B-1.3.1

B-1.3.1

B-1.3.1

B-1.3.1

B-1.3.1

CLASS 1E
COMPONENT

APPEI -2.2
SHEET 4 OF 36

VA TOMPUTED BY -D ATE CHECKED BY DATE

TYPICAL
CIRCUIT

REMARKS CATEGORY (APPENDIX B-i)

note 1, sheet 36 C Fig. B-1.5.2

e notes 4&7, sheet 36 C Fig. B-1.4



TENNESSEE VALLEY AUTHORITY

LOCA SUBMERGED ELECTRICAL EQUIPMENTSUBJECT POWERED FROM CLASS 1E I&C POWER SYSTEM PROJECT WATTS BAR NUCLEAR PLANT UNIT 1

APPENDIX B-2.2
SHEET 5 OF 36

OZ-I3--SkT________ _ BY
V CMPTE B DA-TE CHECKED BY UT-E

PRIMARY PROT. BACKUP PROT. TYPICAL
CLASS 1E POWER SOURCE I RATING RATING CIRCUIT
COMPONENT FUNCTION VOLT. BOARD (AI{P) TYPE (AMP) TYPE (AMP) REMARKS CATEGORY (APPENDIX B-I)

I-FS-30-88
A/B-B

1-FS-30-83
A4B-B

i-PT-68-322G

1-NMD-g2-

NE44A-G

1-LT-3-42-G

1-LT-3-55-G

1-LT-3-56-G

1-TE-68-18-E

.CRD cool unit C-A
flow alarm

CRD cool unit A-A
flow alarm

RCS Przr pressure

Neutron monitoring
detector & triax
connectors

Stm gen No. I
level xmtr

Stm gen No. 2
lVevel xmtr'

Stm gen No. 2
level xmtr

RCS loop 1 cold
leg temp

1-TE-68-41-E RCS loop 2 cold
leg temp.

*Not applicable; refer to remarks

vital
1-1V

vital
1-IV

vital
1-1V

vital
1-1V

vital
1-1V

vital
1-IV

vital

1-IV

Fuse Buss
KAZ

55.4 Fuse Buss
KAZ

Fuse Buss
AGC

Fuse Buss
MTH

* Fuse Buss
AGC

Fuse Buss
AGC

Fuse Buss
AGC

* *

Fuse Buss
KAZ

Fuse Buss
KAZ

note 1, sheet 36

note 1, sheet 36

notes 3&7, sheet 36

notes 4&7, sheet 36

L/8 See notes 3&7, sheet

/8 See notes 3&7, sheet

./8 * See notes 3&7, sheet

• *See notes 6&7, sheet

See notes 6&7, sheet

Fig.

Fig.

Fig.

Fig.

B-1.5.2

B-1.5.2

B-1.3.1

B-1.4

B-1.3.1

B-1.3.1

B-1.3.1

B-1.2

8-1.2



.LEY AUTHORITY

LOCA SUBMERGED ELECTRICAL EQUIPMENT
UIRFJCT POWERED FROM CLASS 1E I&C POWER SYSTEM PROJECT WATTS BAR NUCLEAR PLANT UNIT 1 ADCMPTDBY

APPENII?.-2.2
SHEET 6 OF 36

2-f3- CHECKEDY
DATE CHECKED BY DATE

PRIMARY PROT. BACKUP PROT. TYPICAL

CLASS 1E POWER SOURCE RATING RATING CIRCUIT

COM"PONENT FUNCTION VOLT. BOARD (AP) TYPE (AMP) TYPE (AMP) REMARKS CATEGORY (APPENDIX B-1)

* *

* *

* *

* *

* *

* *

1-TE-68-60-E RCS loop 3 cold
leg temp

l-TE-68-83-E RCS loop 4 cold
leg temp

1-TE-68-44A-F RCS LP 3 HL RTD
man temp

I-TE-68-44B-F RCS LP 3 HL RTDman temp

I-TE-68-2A-D RCS LP I HL RTD
man temp

1-TE-68-2B-D RCS LP 1 HL RTD
man temp

l-TE-68-14A-D RCS LP 1 cold
leg RTD man

I-TE-68-14B-D RCS LP 1 cold
leg RTD man

I-TE-68-25A-E RCS LP 2 HL RTD
man temp.

1-TE-68-258-E RCS LP 2 HL RTD

man temp

*Not applicable; refer to remarks

notes

notes

notes

notes

notes

notes

notes

notes

notes

notes

sheet

sheet

sheet

sheet

sheet

sheet

sheet

sheet

sheet

sheet

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

B-1.2

B-1.2

B-1.2

B-1.2

B-1.2

B-1.2

B-1.2

B-1.2

B-1.2

B-I.2



W TENNLRW VALLEY AUTHORITY APPB-2.2

SHEET 7 OF 36

LOCA SUBMERGED ELECTRICAL EQUIPMENT OMT BYDT CHECKED BY DATE

SUBJECT POWERED FROM.CLASS 1E I&C POWER SYSTEM PROJECT WATTS BAR NUCLEAR PLANT UNIT 1 MPUTED BY DATE

PRIMARY PROT. BACKUP PROT. TYPICAL

CLASS 1E POWER SOURCE RATING RATING CIRCUIT

COMPONENT FUNCTION VOLT. BOARD(0 P) TYPE (AMP) TYPE (AMP) REMARKS CATEGORY (APPENDIX B-i)

1-TE-68-37A-E RCS LP 2 cold leg
RTD man temp

1-TE-68-37B-E RCS LP 2 cold leg
RTD man temp

1-TE-68-56A-F RCS LP 3 cold leg
RTD man temp

1-TE-68-56B-F RCS LP 3 cold leg
RTD man temp

1-TE-68-67A-G RCS loop 4 HL RTD
man temp

I-TE-68-67B-G RCS loop 4 HL RTD
man temp

I-TE-68-79A-G RCS loop 4 cold leg
RTD man temp

1-TE-68-79B-G RCS loop 4 cold leg
RTD man temp

I-TE-68-1-D RCS loop 1 hot leg
temp

1-TE-68-24-D RCS loop 2 hot leq

temp

*Not applicable; refer to remarks

* *

* *

* *

* *

* *

* * *

* * *

* * *

* * *

* * *

See notes

• *See notes

• *See notes

• See notes

See notes

See notes

• See notes

* See notes

See notes

• See notes

6&7,

6&7,

6&7,

6&7

6&7,

6&7,

6&7,

6&7,

6&7,

6&7,

sheet

sheet

sheet

sheet

sheet

sheet

sheet

sheet

sheet

sheet

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

B-1.2

B-1.2

B-i .2

B-i.2

B-1. 2

B-1. 2

B-1.2

B-i .2

B-1.2

B-1.2



TENNE!

LOCA SUBMERGED ELECTRICAL EQUIPMENT
•l vCnnuDn rAM P1 ACC 1r TI R Dr Mr D M YUTFM .PRn.1FCT

LEY AUTHORITY

WATTS BAR NUCLEAR PLANT UNIT 1

APPEN•'•B-2.2
SHEET 8 OF 36

-COMPUTED BY DATE CHECKED BY DATE

wUDutlP. rUhI~nLU FP.VII l~* .

PRIMARY PROT. BACKUP PROT. TYPICAL

CLASS 1E POWER SOURCE RATING - RATING CIRCUIT

COMPONENT FUNCTION VOLT. BOAM TYPE (AMP) TYPE (AMP) REMARKS CATEGORY (APPENDIX B-I)

* ** See notes 6&7, sheet 36

See notes 6&7, sheet 36

•1-TE-68-43-D RCS loop 3 hot leg
temp

1-TE-68-65-D RCS loop 4 hot leg

temp

*Not applicable; refer to remarks

Fig. B-1.2

Fig. B-1.2

I T



LEY AUTHORITY

LOCA SUBMERGED ELECTRICAL EQUIPMENT
SUBJECT POWERED FROM CLASS 1E I&C POWER SYSTEM PROJECT WATTS BAR NUCLEAR PLANT UNIT 1 COMPUTEd "BF-

APWB-2.2
SHEE7TO OF 36

76iC -ECKED Of

NONCLASS IE
COMPONENT FUNCTION

I-XT-52-104 Loose parts
monitoring charge
converter SG 3

1-XT-52-108 Loose parts
monitoring charge
converter SG 3

I-XT-52-1O9 Loose parts
monitoring charge
converter SG 4

1-XT-52-105 Loose parts
monitoring charge
converter SG 4

1-XT-52-102 Loose parts
monitoring charge
converter SG 1

1-XT-52-106 Loose parts
monitoring charge
converter SG 1

I-XT-52-103 Loose parts
monitoring charge
converter SG 2-

*Not applicable; refer to renmarks

POWER SOURCE
VOLT. BOARD

120 ac Vital
1-Il

120 ac Vital
1-II

120 ac Vital
1-II

120 ac Vital
1-Il

120 ac Vital
1-I I

120 ac Vital
1-II

120 ac Vital
l-II

BACKUP

TYPE

IKU I.
RATING(AMP)

PRIMARY VRUI.
RATING

TYPE (AMP)

Fuse Buss I
MDL

Fuse Buss 1
MDL

Fuse Buss 1
MDL

Fuse Buss 1
MDL

Fuse Buss 1
MDL

Fuse Buss 1
MDL

* Fuse Buss 1
MDL

REMARKS

5&7, sheet

5&7, sheet

5&7, sheet

5&7, sheet

5&7, sheet

5&7, sheet

5&0, sheet

CATEGORY

C

C

C

C

C

C

C

T rcAW-
CIRCUIT

(Appendix B-i)

Fig. B-1.3.4

Fig. B-1.3.4

Fig. B-1.3.4

Fig. B-1.3.4

Fig. B-1.3.4

Fig. B-1.3.4

Fig. B-1.3.4

See notes

See notes

See notes

See notes

See notes

See notes

See notes

CATEGORY
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TENNESSEE VALLEY AUTHORITY APPENDIX B-2.2
SHEET 11 OF 36

LOCA SUBMERGED ELECTRICAL' EQUIPMENT 
F • CHECKED BY DATE

SUBJECT POWERED FROM CLASS 1E I&C POWER SYSTEM PROJECT WATTS BAR NUCLEAR PLANT UNIT 1

PRIMARY PROT. BACKUP PROT. 
TYPICAL

NONCLASS 
'E POWER SOURCE I RATING RATING 

CIRCUIT

COMPONENT FUNCTION V(AP) TYPE (AMP) TYPE (AMP) REMARKS CATEGORY (Appendix B-1)

1-XT-52-107 Loose parts 120 ac Vital Fuse Buss 1 See notes 5&7, sheet 36 C Fig. B-1.3.4

monitoring charge 1-II MDL

converter SG 2

1-XT-52-111 Loose parts 120 ac Vital Fuse Buss 1 See notes 5&7, sheet 36 C Fig. B-1.3.4

monitoring charge l-II MDL

converter

1-XT-52-101 Loose parts 120 ac Vital Fuse Buss 1 See notes 5&7, sheet 36 CFig. B-.3.4

monitoring charge 1-II MDL

converter

1-FIT-62-23 RCP 2 low range 120 ac Vital * Fuse Buss 1/8 See notes 3&7, sheet 36 CFig. B-.3.1

(L-559) return flow 1-II AGC

1-FIT-62-24 RCP 2 high range 120 ac Vital Fuse Buss 1/8 See notes 3&7, sheet 36 C Fig. B-1.3.1

return flow 1-Il AGC

1-FE-62-23 RCP 2 low range 120 ac Vital Fuse Buss 1/8 See notes 3&7, sheet 36 Fig. B-C.3.1

return flow 1-II AGC

2-XT-52-104 Loose parts 120 ac Vital * Fuse Buss 1 See notes 5&7. sheet 36 C Fig. B-1.3.4

monitoring charge 1-I1 AGC

converter SG 3

*Not applicable; refer to remarks



TENNOv

LOCA SUBMERGED ELECTRICAL EQUIPMENT
SUBJECT POWERED FROM CLASS 1E I&C POWER SYSTEM

FUNCTION
NONCLASS 1E
COMPONENT

2-XT-52-108

2-XT-52-109

2-XT-52-105

2-XT-52-102

2-XT-52-106

2-XT-42-103

2-XT-52-107

POWER SOURCE
VOLT. BOARD

120 ac Vital
l-II

120 ac Vital
1-II

120 ac Vital
1-II

120 ac Vital
l-II

120 ac Vital
1-1I

120 ac Vital
1-II

120 ac Vital
l-II

PROJECT WATTS BAR NUCLEAR PLANT UNIT 1

BACKUP PROT.
RATING

COMPUTED BY

APPENDIX B-2.2
SHEET 12 OF 36

DATE CHECKED BY DATE

PRIMARY PROT.
RATING

(IAMP) TYPE (AMP)

Fuse Buss 1
MDL

Fuse Buss 1
MDL

Fuse Buss 1
MDL

Fuse Buss 1
MDL

Fuse Buss 1
MDL

Fuse Buss 1
MDL

Fuse Buss 1
MDL

*Not applicable; refer to remarks

Loose parts
monitoring charge
converter SG 3

Loose parts
monitoring charge
converter SG 4

Loose parts
monitoring charge
converter SG 4

Loose parts
monitoring charge
converter SG I

Loose parts
monitoring charge.*
converter SG 1

Loose parts
monitoring charge
converter SG 2

Loose parts "
monitoring charge
converter SG 2

TYPE (AMP) REMARKS

See notes 5&7, sheet 36

See notes 5&7, sheet 36

See notes 5&7, sheet 36

See notes 5&7, sheet 36

See notes 5&7, sheet 36

See notes 5&7, sheet 36

See notes 5&7, sheet 36

CATEGORY

C

C

C

C

C

C

C

EALLEY AUTHORITY

TYPICAL
CIRCUIT

(Appendix B-i)

Fig. B-1.3.4

Fig. B-1.3.4

Fig. B-1.3.4

Fig. B-1.3.4

Fig. B-1.3.4

Fig. B-1.3.4

Fig. B-1.3.4



TENNE79FE VALLEY AUTHORITY

LOCA SUBMERGED ELECTRICAL EQUIPMENT
SUBJECT - POWERED FROM CLASS 1E I&C POWER SYSTEM PROJECT WATTS BAR NUCLEAR PLANT UNIT 1

APPENDIX G-2.2
SHEET 13 OF 36

COMPUTED Y ATE CHECKED BY DATE

NONCLASS 1E
COMPONENT FUNCTION

2-XT-52-111 Loose parts
monitoring charge
converter

2-XT-52-101 Loose parts
monitoring charge
converter

1-PDT-62-21 RCP 2 DP across
(1-L-182) No. 1 seal

1-RM-90-210 NIS source range
detector 1 trtax
connectors

1-PT-68-311C RCS PRT press

l-LT-77-125 Reac bldg FL +
EG DR smp level
xmtr

1-LT-77-126 Reac bldg FL +
EG DR smp level
xmtr

*Not applicable; refer to remarks

POWER SOURCE
VOLT. BOD

120 ac Vital
'-II

120 ac Vital
1-1I

120 ac Vital
1-I1

120 ac Vital
1-111

120 ac

120 ac

120 ac

Vital
l-Ill

Vital
1-111

Vital
1-III

PRIMARY PROT. BACKUP PROT.
I TYPE RATING RATING

TYPE (AMP) TYPE (AMP)

Fuse Buss 1
MDL

Fuse Buss 1*
MDL

Fuse Buss 1/8 *
AGC

Fuse Buss 5
MTH

Fuse Buss
Slo-Blo

Fuse Buss
Slo-Blo

* Fuse Buss
$10-819.

REMARKS

See notes 5&7, sheet 36

See notes 5&7, sheet 36

See notes 3&7, sheet 36

See notes 4&7, sheet 36

See notes

See notes

See notes

sheet 36

sheet 36

sheet 36

CATEGORY

CATEGORY

C

C

C

C

C

C

C

TYPICAL
CIRCUIT

(Appendix B-1)

Fig. B-1.3.4

Fig. B-1.3.4

Fig. B-1.3.1

Fig. B-1.3.4

Fig. B-1.3.2

Fig. B-1.3.2

Fig. B-I.3.2



ALLEY AUTHORITY

LOCA SUBMERGED ELECTRICAL EQUIPMENT
SUBJECT POWERED FROM CLASS,1E I&C POWER SYSTEM*

NONCLASS 1E POWER SOURCE
COMPONENT FUNCTION VOLT. BOAR

1-FT-70-115 RC pmp 1 thrm bar 120 ac Vital *
(L-351B) outlet flow xmtr 1-111

1-FT-70-119 RC pmp 1 LWR oil 120 ac Vital
(L-351B) CLR outlet flow 1-111

* xmtr

1-FT-70-116 RC pmp 1 UPR oil 120 ac Vital
(L-351B) CLR outlet flow 1-I

xmtr

1-FIT-62-36 RCP 3 low range 120 ac Vital
1-FE-62-36 return flow 1-I11

I-FIT-62-37 RCP 3 high range 120 ac Vital
return flow l-Ill

1-PDT-70-104 RCP PMP 2 thrm bar 120 ac - Vital
diff press xmtr 1-111

1-FT-70-105 RCP PMP 2 thrm bar 120 ac Vital

outlet press xmtr 1-111

*Not applicable; refer to remarks

PROJECT WATTS BAR NUCLEAR PLANT UNIT 1

PRIMARY PROT. BACKUP PROT.
RATING RATING

P) TYPE (AMP) TYPE (AMP)

Fuse Buss 1/4 S
Slo-Blo

Fuse Buss 1/4 S*
Slo-Blo

Fuse Buss 1/4 Si
Slo-Blo

Fuse Buss 1/8 Se
AGC

Fuse Buss 1/8 * Se
AGC

Fuse Buss 1 * Se
MDL

Fuse Buss 1 Se
MDL

CEMPUTEDBY

REMARKS

ee notes 2&7, sheet

ee notes 2&7, sheet

ee notes 2&7, sheet

ee notes 3&7, sheet

e notes 3&7, sheet 3

e notes 2&7, sheet 3

e notes 2&7, sheet 3

APPENDIX B-2.2
SHEET 14 OF 36

CHECKED BY DATE

TYPICAL
CIRCUIT

CATEGORY (Appendix B-1)

36 C Fig. B-1.3.2

36 C Fig. B-1.3.2

36 C Fig. B-1.3.2

36 C Fig. B-1.3.1

6 C Fig. B-1.3.1

6 C Fig. B-1.3.3

6 C Fig. B-1.3.3



LOCA SUBMERGED ELECTRICAL EQUIPMENT
SUBJECT POWERED FROM CLASS 1E I&C POWER SYSTEM

NONCLASS 1E
COMPONENT FUNCTION

1-FT-70-106 RCP PMP 2 oil cdr
outlet flow xmtr

1-PT-63-62 SIS accmum tank 4
pressure xmtr

1-LT-63-82 SIS accmum tank 4
level xmtr

1-PT-3-37 Stm gen 1 FW sup
(1-L-183) press xmtr

1-MT-30-241 Lower compt mstre
(1-L-185) loop mstre xmtr

I-PDT-70-126. RC PMP 4 thrm bar
(1-L-185) diff press

1-FT-70-108 RC PMP 2 LWR oil
clr outlet flow
xmtr

TENNO• VALLEY AUTHORITY B-2.2
SHEET 15 OF 36

PROJECT WATTS BAR NUCLEAR PLANT UNIT 1 WtPM4%'L VB DATE CHECKED BY DAE

PRIMARY PROT. " BACKUP PROT. TYPICAL

RATING RATING CIRCUIT

(AP) TYPE (AMP) TYPE (AMP) REMARKS CATEGORY (Appendix B-I)

Fuse Buss 1 See notes 2&7, sheet 36 C Fig. B-1.3.3

MDL

* Fuse Buss 1/8 See notes 3&7, sheet 36 C Fig. B-1.3.1

AGC

Fuse Buss 1/8 See notes 3&7, sheet 36 C Fig. B-I.3.1

AGC

Fuse Buss 1 See notes 2&7, sheet 36 C Fig. B-1.3.3

MDL

Fuse Buss 1/4 See notes 2&7, sheet 36 C Fig. B-1.3.2

Slo-Blo

Fuse Buss 1 See notes 2&7, sheet 36 C Fig. B-1.3.3

MDL

Fuse Buss 1 See notes 2&7, sheet 36 C Fig. B-1.3.3

MDL

*Not applicable; refer to remarks'

POWER SOURCE
VOLT. BUUR

120 ac Vital
1-III

120 ac Vital
1-IIl

120 ac Vital
1-IIl

120 ac Vital
1-III

120 ac Vital
1-III

120 ac Vital
1-Ill

120 ac Vital
l-Ill



UM , AUTHORITY

A uXKERmGD ELECAL EWIW
SJB3r POWERED Fr4 lAS l C &C lXMI fSYSTEM

NONIASS 1E
COMPONENT .wnCTIO

'I 1-FIT-62-49
(L-561)

1-PIT-62-50

1-LT-63-60S (Lr-177)

C), 1-PT-63-61

1-PT-63-86

1-PTDT-62-47

POWR BOURCE
VIOLTI BOARD

120 ac

120 ac

Vital
1-IV

Vital
1-IV

Vital
1-IV

Vital
1-IV

Vital
I-IV

Vital
1-IV

PROJECT J= I BAR INtXAR PLANT UNIT 1

'SC
LmP)

PRIMARY PFIU. BACKUP PIri
RATING RATING

TUPE (AMP) TYPE (AMP)

Fuse Buss 1/8
AGC

Fuse Buss 1/8
AGC

Fuse Buss 1/8
AGC

Fuse Buss 1/8
AGC

* Fuse Buss 1/4
slo-blo

* Fuse Buss 1/8
AGC

See notes

See notes

REIARKS

3&7,

307,

RCP 4 .1ow range.
return flow

RCP 4 high range
return flow

SIS accum tank 4
level ,antr

SIS accum tank 4
pressure xmtr

SIS accum tank 3
press X)TR

RCP 4 press P
No. 1 seal

sheet

sheet

sheet

sheet

sh 36

sh 36

TENNU

* * See notes 3&7,

* * See notes 3&7,

* * SeeNote2, 7,

* * See Note 3, 7,

APPEND X -2.2SHEET 17 OF 2I

CHECK~ED BY DATE

TYPICAL
CIRCUIT

CATEGORY (Appendix B-l)

* 36 C Fig. B-1.3.1

* 36 C Fig. B-1.3.1

36 C Fig. B-1.3.1

36 C Fig. B-1.3.1

C Fig. B-1.3.2

C Fig. B-1.3.1
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VALLEY AmInIRITY
M-ENDIX B-2.2SHEET la OF 2i

Inc &muMMm EEL1UcAL umwIir ~%~tWW T.m.m.~ Dub ~TV'T t~b DT~)J1' r1UT~V I
b &4?:~ &IYaP z-TEj ,CHCKED BY DATI ý

SUJBJECT. M • LE I&4 QiR b'E.TA rlJr.,A.- i .Q am -,r. .. ..

PRIMARY PRO,. ffmP PWn. TYPICAL

C.ASS 1E O Hq SORC IC RAAT TING CIRIT

CM. E FUNCTION VOLT. BOARD W) TYPE (AMP) TYPE (AMP) REMARKS CATEY (Apendix B-I

2-
FS-30-80A/B-A oRD cool unit D-B

NMD-92-IE31-D Neutron monitoring
detector & triax

; "  connectors

2-
NMD-92-NE35-D Neutron monitoring

detector & triax
connectors

*Not applicaile, refer to remarks

120 ac

120 ac

120 ac

vital
2-I

vital
2-I

vital
2-I

Fuse
Buss
KAZ

Fuse
Buss
MTH

Fuse
Buss
HTH

Fuse Buss
KAZ

6 See Note 1, sh 36

See Notes 4, 7, sh 36

See Notes 4, 7, sh 36

!!". -

Fig. B-1.5.

Fig. 8-1.4

Fig. B-1.4



TENNESSEE VALLEY AUTHORITY
APPENDIX B-2.2
SHEET 19 OF 36

LOCA SUBMERGED ELECTRICAL EQUIPMENT
SUBJECT POWERED FROM CLASS 1E I&C POWER SYSTEM PROJECT WATTS RAR NUCLEAR PLANT UNIT 1

A II1ŽFjA Yt - 2-/6-6T
COM.. . . . . . . . .BY... ..

PRIMARY PROT. BACKUP PROT. TYPICAL
CLASS IE POWER SOURCE I'S RATING RATING CIRCUIT
COMPONENT FUNCTION VOLT. BOARD (AMP) TYPE (AMP) TYPE (AMP) REMARKS CATEGORY (Appendix B-1)

2-
NMD-92-NE41A-
D

2- *
LT-3-93-D

2-
LT-3-51-D

2-
FT-68-6A-D

2-
FT-68-48A-D

Neutron monitoring
detector & triax
connectors

Steam
No. 3
level

generator

transmitter

Steaii generator
No. 2
level transmitter

RCS loop 1
coolant flow

RCS loop 3
coolant flow

120 ac vi tal
2-I

120 ac vi tal
2-I

120 ac vi tal
2-I

120 ac vital
2-I

120 ac vital
2-I

* Fuse
Buss
MTH

* Fuse
Buss
AGC

* Fuse
Buss
AGC

* Fuse
Buss
AGC

* Fuse
Buss
AGC

* * See Notes 4, 7, sh 36

* *

* * *

Fig. B-1.4

Fig. B-1.3.1

Fig.- B-1.3.1

See Notes 3, 7, sh 36

See Notes 3, 7, sh 36

* * See Notes 3, 7, sh 36

* See Notes 3, 7, sh 36 Fig. B-1.3.1

*Not applicable; refer to remarks



TENNESSEE VALLEY AUTHORITY

LOCA SUBMERGED ELECTRICAL EQUIPMENT
cIIM_•T DnluFDrn FI~nM ri Ae, i F TJLC PAUF"R •Y(•TFM PRO1FCT" WATTS BAR NUCLEAR PLANT UNIT 1

APPENDIX B-2.2
SHEET 20 OF 36

COMPUT DATE CHECKED BY DTE

PRIMARY PROT. BACKUP PROT. TYPICAL
CLASlEN FPOWER SOURCE I TE RATING RATINP CIRCUIT

COMPONlENT FUNCTION VOLT. BOR %AP) TYPE (AMP) TYPE (AMP) REMARKS CATEGORY, (Appendix B-i)

2-
FT-68-71A-D

2-
FT-68-29A-D

RCS loop 4
coolant flow

RCS loop 2
coolant flow

2-
FS-30-92A/B-A CRD cool unitf low alarm

2-
NMD-92-NE32-E

120 ac vi tal
2-I

120 ac vital
2-I

B-B 120 ac

Neutron monitoring 120 ac
detector & triax
connectors

vital
2-I

vital
2-Il

* Fuse
Buss
AGC

Fuse
Buss
AGC

45.9 Fuse
Buss
KAZ

* Fuse
Buss'
MTH

See Notes 3, 7, sh 36

See Notes 3, 7, sh 36

6 Fuse Buss
KAZ

Fig. B-1.3.1

Fig. B-1.3.2

Fig. B-1.5.26 See Note 1, sh 36

See Notes 4, 7, sh 36 Fig. B-1.4

2-
NMD-92-NE36-E Neutron monitoring 120 ac

detector & triax
connectors

*Not applicable; refer to remarks

vi tal
2-1I

Fuse
Buss
MTH

See Notes 4, 7, sh 36 Fig. B-1.4



TENNESSEE VALLEY AUTHORITY

LOCA SUBMERGED ELECTRICAL EQUIPMENT
SUBJECT POWERED FROM CLASS 1E I&C POWER SYSTEM PROJECT WATTS BAR NUCLEAR PLANT UNIT 1

b,I & lte16i,

APPENDIX B-2.2
SHEET 21 OF 36

PRIMARY PROT. BACKUP PROT. IYPICAL
CLASS 1E POWER SOURCE IK RATING RATING CIRCUIT
COMPONENT FUNCTION VOLT. BOARD (AMP) TYPE (AMP) TYPE (AMP) REMARKS CATEGORY (Appendix B-1)

2-
NMD-92-NE42A-E Neutron monitoring 120 ac

detector & triax
connectors

2-
FS-30-68A/B-B

2-
FS-30-83A/B-B

CRD cool.unit C-A
f low alarm

CRD cool unit A-A
f low alarm

2-
FT-I-21B-E SG3 main steam

HDR flow-chan 2

2-
LT-3-38-E Steam generator

No. 1 level
transmitter

*Not applicable;: refer to remarks,

120 ac

120 ac

vi tal
2-1I

vi tal
2-II

vi tal
2-1I

120 ac vi tal
2-IT

120 ac vi tal
2-TI

Fuse
Buss
MTH

Fuse
Bus s
KAZ

45.8 Fuse
Buss
KAZ

Fuse
Buss
AGC

Fuse
Buss
AGC

* * See Notes 4, 7, sh 36

6 Fuse Buss
KAZ

6 Fuse Buss
KAZ

Fig. B-1.4

6 See Note 1, sh 36

6 See Note 1, sh 36

Fig. B-1.5.2

Fig. B-1.5.2

See Notes 3, 7, sh 36

See Notes 3, 7, sh 36

Fig. B-1.3.1

Fig. B-1.3.1



TENNESSEE VALLEY AUTHORITY
APPENDIX B-2.2
SHEET 22 OF 36

LOCA SUBMERGED ELECTRICAL EQUIPMENTSUBJECT POWERED FROM CLASS lE I&C POWER SYKTFM PPn.1FrT W8TTc R~D MIICI FAD DI A~iT IIMTT 1
___ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___S *t~~t~lS*~flSS JSSI *tIiIYJSL' LP IflL %,PIL6'LU U1 U11%I L

PRIMARY PROT. BACKUP PROT. TYPICALCLASS IE POWER SOURCE I RATING RATING CIRCUITCOMPONENT FUNCTION VOLT. BOARD "(AP) TYPE (AMP) TYPE (AMP) REMARKS CATEGORY (Appendix B-i)

2-
LT-3-106-E

2-
FT-68-6B-E

2-.
FT-68-4e8-_

2-
FT-68-71B-E

Steam generator
No. 4 level
transmitter

RCS loop 1
coolant flow

RCS loop 3
coolant flow

RCS loop 4
coolant flow

2-
FT-68-29B-E RCS loop 2

coolant flow

'2-

LT-3-172-A Steam generator
No. 3
level transmitter

*Not applicable; refer to remarks

120 ac vital
2-11

120 ac vital
2-1I

120 ac vital
2-I1

120 ac vital
2-1I

120 ac vital
2-1I

120 ac vital
S2-1II

Fuse
buss
AGC

Fuse
Buss
AGC

Fuse
Buss
AGC

Fuse
Buss
AGC

Fuse
Buss
AGC

Fuse
Buss
MDL

* * See Notes 3, 7, sh 36

* * See Notes 3, 7, sh 36

See Notes 3, 7, sh 36

See Notes 3, 7, sh 36

See Notes 3, 7, sh 36

See Notes 2, 7, sh 36

Fig. B-1.3.1

Fig. B-1.3.1

Fig. B-1.3.1

Fig. B-1.3.1

Fig. B-1.3.1

Fig. B-1.3.3

•UDPVC• Ov n•TD
b,b. 4J•/RT/ ,2 /Ijý7•MUD"TCn QVý" nfTD



TENNESSEE VALLEY AUTHORITY APPENDIX 8-2.2
SHEET 23 OF 36

01 b, 1c______
LOCA SUBMERGED ELECTRICAL EQUIPMENT TCHECKED BY "T

SUBJECT POWERED FROM CLASS 1E I&C POWER SYSTEM 
PROJECT WATTS BAR NUCLEAR PLANT UNIT 1

PRIMkRy PROT. BACKUP PROT. CIRCUIT

CLASS 1E. POWER SOURCE I C RATING .RATING

COMPONENT FUNCTION VOLT. BOARD (MP) TYPE (P) TYPE (AMP) REARKS CATEGORY (Appendix B-i)

2-3
LT-3-17 5-A Steam generator

No. 4
level transmitter

120 ac vital
2-1I1

Vp 2-
NMD-92-NE43A- Neutron monitoring 120 ac
F detector & triax

connectors

2-
RE-9O-273-A Lower inside cntmt 120 ac

post acd area
monitor

vital2-III

vital
2-III

FuseBuss
MDL

Fuse
Buss
MTH

* FuseLittle-
fuse

* *See Notes 2, 7, sh 36

See Notes 4, 7, sh 36

See Notes 4, 7, sh 36

Fig. B-1.3.3

Fig., B-1.4

Fig. B-1.4

2-
LT-3-94-F Steam generator

No. 3
level transmitter

2-
LT-3-107-F Steam generator

; No. 4
level transmitter.

*Not applicable; refer to remarks

120 ac vital
2-Ill

120 ac vital
2-111

I

FuseBuss
AGC

Fuse
Buss
AGC.

See Notes 3, 7, sh 36

See Notes 3, 7, sh 36

Fig. B-1.3.1

Fig. B-1.3.1



TENNESSEE VALLEY AUTHORITY
APPENDIX B-2.2
SHEET 24 OF 36

LOCA SUBMERGED ELECTRICAL EQUIPMENTKIRn.1Fer POWFRFfl FROM i£ A•5 1F TLC PAUFR •YRTFM PRO.IFCT WATTS BAR NUCLEAR PLANT UNIT 1
COMPUTEUjBY

A CHECKED BY

PRIMARY PROT. BACKUP PROT. TYPICAL
CLASS 1E POWER SOURCE I RATING RATING CIRCUIT
COMPONENT FUNCTION VOLT. BOARD0 (AMP) TYPE (AMP) TYPE (AMP) REMARKS CATEGORY (Appendix B-i)

2-
LT-3-111-F

2-1
".FT.6P-rD-F

2-
,FT-79-48D-F

.2r
FT-68-29D-F

2-
FT-68-71D-F

2-
LT-3-173-B

Steam generator
No. 4
level transmitter

RCS loop 1
coolant flow

RCS loop 3
coolant flow

RCS loop 2
coolant flow

RCS loop 4
coolant flow

Steam generator'
No. 2
level transmitter

120 ac vital
2-11I

120 ac vital
2-III

1,O ac vital
2-111

120 ac vital
2-I11

120 ac

120 ac

vital
2-Ill

vital
2-IV

* Fuse
Buss
AGC

* Fuse
Buss
AGC

Fuse
Buss
AGC

Fuse
Buss
AGC

Fuse
Buss
AGC

Fuse.
Buss
MDL

* See Notes 3, 7, sh 36

* * See Notes 3, 7, sh 36

* * See Notes 3, 7, sh 36

Fig. B-1.3.1

Fig. B-1.3.1

Fig. 8-1.3.1

Fig. B-1.3.1* * See Notes 3, 7, sh 36

* * See Notes 3, 7, sh 36

See Notes 2, 7, sh 36

Fig. B-1.3.1

Fig. B-1.3.3

*Not applicable; refer to remarks



TENNESSEE VALLEY AUTHORITY

LOCA SUBMERGED ELECTRICAL EQUIPMENT
SUBJECT POWERED FROM CLASS 1E I&C POWER SYSTEM PROJECT WATTS BAR NUCLEAR PLANT UNIT 1

APPENDIX B-2.2
SHEET 25 OF 36

-G IMPUTEVrY # - CHECKED BY D

PRIMARY PROT. BACKUP PROT. TYPICAL
.CLASS 1E POWER SOURCE ISC RATING RATING CIRCUIT
COMPONENT FUNCTION VOLT. BOA (AMP) TYPE (AMP) TYPE (AMP) REMARKS CATEGORY (Appendix B-1)

2-
LT-3-174-B

2-
Pl-`58ý-322-G

Steam generator
No. 1
level transmitter

RCS PRZR
pressure

2-
NMD-92-NE44A- Neutron monitoring
G detector & triax

connectors

2-
RE-9O-274-B Lower inside cntmt

post acd area
monitor

120 ac vital
2-IV

120 ac vital
2-IV

120 ac

120 ac

vital
2-IV

vital
2-IV

* Fuse
Buss
MDL

Fuse
Buss
AGC

Fuse
Buss
MTH

Fuse
Little-
fuse

See Notes 2, 7, sh 36

See Notes 2, 7, sh 36

See Notes 4, 7, sh 36

Fig. B-1.3.3

Fig. B-1.3.1

Fig. B-1.4

* See Notes 4, 7, sh 36 Fig. B-1.4

LT2-
LT-3-42-G Steam generator

No. 1
level transmitter

120 ac vital
2-1V

* Fuse
Buss.
AGC '

See Notes 3, 7, sh 36 Fig. B-1.3.2

*Not applicable; refer to remarks



VALLEY AUTHORITY A• B-2.2SHEET 26 OF 36

LOCA SUBMERGED ELECTRICAL EQUIPMENT ---ATE CHECKED BY [TA

SUBJECT POWERED FROM CLASS IE I&C POWER SYSTEM PROJECT WATTS BAR NUCLEAR PLANT UNIT 1 COMPUTED BYU DATE CY PIATTYPICA
PRIMARY PRO BACKUP PROT.CIRCUIT

CLASS lE POWER SOURCE SCREMARKS CATEGORY

COMPONENT FUNCTION VOLT. BOARD ) TYPE (AMP) TYPE (AMP)

LT-3-55-G Steam generator
No. 2
level transmitter

2-
LT-3-56-G Steam generator

No. 2
level transmitter

2- RCS loop 1
TE-66-13-E ,cold leg temp

2-
TE-5S-41-E

RCS loop 2
cold leg temp

2- RCS loop 3
TE-63-5--E cold leg temp

2- 'RCS loop 4
TE-66-^3-E cold leg temp

2- RCS loop 3
TE-5S--A-F HL RTD man temp

2- RCS loop 3
TE-63-4-:-F HL RTD man temp

120 ac vital
2-IV

120 ac vital
2-1V

FuseBuss
AGC

FuseBuss
AGC

* * * *

* * * ,*

* * * *

* * * *

* * ** *

* * *

1/8

1/8

See Notes 3, 7, sh 36

* See Notes 3, 7, sh 36

See Notes 6, 7, sh 36

See Notes 6, 7, sh 36

See Notes 6, 7, sh 36

See Notes 6, 7, sh 36

See Notes 6, 7, sh 36

See Notes 6, 7, sh 36

*Not a-licable; refer to remarks

A

A

A

A

A

C

C

Fig. B-1.3.2

Fig. B-1.3.2

Fig. B-I.2

Fig. B-1.2

Fig. B-I.2

Fig. B-I.2

Fig. B-I.?

Fig. B-1.2

?.



" w TEW E VALLEY AUTHORITY UFIX B-2.2
S"TE' 27 OF 36

LOCA SUBMERGED ELECTRICAL EQUIPMENT TE- -- CHECKED BY

SUBJECT POWERED FROM CLASS 1E I&C POWER SYSTEM PROJECT WATTS BAR NUCLEAR PLANT UNIT 1 -. OM UTED BY

TYPICAL
PRIMARY PROT. BACKU ROT. CIRCUIT

RATING
CLASS IE POWER SOURCE 

1SC RATING RATENG

COMPONENT FUNCTION -VOLT. I BOARD .(AMP) TYPE (AMP) TYPE (AMP) REMARKS CATEGORY (Appendix B-i.

2- RCS.* 
* See Notes 6, 7, sh 36 C Fig. B-1.2

TE-68-2A-D RTD man temp:
See Notes 6, 7, sh 36 C Fig. B-1.2

2- RCS LP1 HL .. .e 
e7.

TE-68-28-D RTD man temp. Fig. B-1.2

12- TCS LP1 cold * *See 
Notes 6, 7, sh36

TE-68-14A-D leg RTD man.,
2S c - * * See Notes 6, 7, sh 36 C Fig. B-1.2

2- RCS LP1 cold
TE-68-14B-D leg RTD man
2. S * * See Notes 6, 7, sh 36 C Fig. B-1.2

•': " OCS LP 2 HL*

TE-68-25A-E RTD man temp

. 2- 'RCS LP 1 HL 
SeNts ,7 h3 i.B .

i • *TE-68-25B-E RTD man temp eeNts67,h36CFig. B-1.2

I 2- RCS loop 2 cold *See 
Notes 6, 7, sh 36

t'... " .. .TE-68"37A-E leg man temp 
F g - .

2-. RCS loop 2 cold * **, *See Notes 6, 7, sh 36 C Fg -.

TE-68-37A-E leg man temp

. -RCS loop .C , * • * See Notes 6, 7, sh 36 C Fig. B-1.2

2;.TE-68-56A-F 
RTD man temp

See Notes 6, 7, sh 36 
C Fig. 8-1.2

2-- RCS loop 3 CL * * e

I.TE-68-56B-F RTD man temp

;*Not applicable; refer to remarks



TENI VALLEY AUTHORITY A S"B-2.2
•SH 8 _OF 36

LOCA SUBMERGED ELECTRICAL EQUIPMENT 4 UT-ED -DA7E

SUBJECT POWERED FROM CLASS 1E I&C POWER SYSTEM PROJECT WATTS BAR NUCLEAR PLANT UNIT 1 F.....

RIMARY UP R. 
TYPICAL

R__________________ 
CIRCUIT

CLASS 1E POWER SOURCE ISC RATING RATING .G CiRCU-T

COM4PONENT FUNCTION VOLT. BR (A"MP) TYPE (AMP) TYPE (AMP) - REMARKS CATEGORY (Appendix B-i)

2"L, * * See Notes 6, 7, sh 36  C Fig. B-1.2
2 2- RCS LP4' HL..
TE-68-67A-G RTD man temp)

2- RCS LP4 HL , , * * See Notes 6, 7, sh. 36 C Fig. B-1.2

. .TE-68-67B-G RT. manBte-

2- RCS LP4 cold * * * 
See Notes 6,7,sh 

36  C Ci.B-.

TE-68-79A-G Leg RTD man
* * * See Notes 6, 7, sh 36 C Fig. B-1.2

2- RCS LP4. cold

TE-68-79B-G leg RTD man SSee Notes 6, 7, sh 36 A. Fig. B-1.2

2- RCSL old * 
"o e

TE-68-1-D hot leg temp

2- RCS loop 2 
See Notes 6, 7, sh 36 A Fig. B-1.2

2- RCS loop *3 
SeeNotes6,

7,sh 36

TE-68-43-D hot leg temp

2- RCS loop 4 
See Notes 6, 7, sh 36 Fig. B-1.2

TE-68-65-D hot leg temp

*Not applicable; refer to remarks



VALLEY AUTHORITY

LOCA SUBMERGED ELECTRICAL EQUIPMENT
SUBJECT POWERED FROM CLASS 1E I&C POWER SYSTEM 'PROJECT WATTS BAR NUCLEAR PLANT UNIT 1

CflMPUiTEflvY fAF CFiF ~
PRIMARY PROT. BACKUP PROT. TYPICALNONCLASS E POWER SOURCE V .SC RATING RATING CIRCUIT

COMPOrENT FUNCTION VOLT. BOARD (AMP) TYPE (AMP) TYPE (AMP) REMARKS CATEGORY (Appendix B-1)

ASW IX B-2.2
SHEET 29 OF 36

ý DA-ATE•-" " H~_ _ _I _ F _R

2-FT-70-11.6.

2-FT-70-119

2-LT-68-312C
(L-134)

2-LT-77-410

RC pmp 1 upr oil
clr outlet flow
transmitter

Rc pmp 1 lwr oil
clr outlet flow
transmitter

RCS PRT level

React bld aux
fl & eq dr sump
level indicator

2-LT-77-411. React bld aux
fl &.eq dr sump
xmtr

2-LT-63-60 Sis accum tank 4
level xmtr

*Not applicable; refer to remarks

120 ac

120 ac

120 ac

120 ac

vital
2-II1

vital
2-111

vital
2-I1

vital
2-II

120 ac vital
2-11

120 ac vital
2-IV

* Fuse
Buss
MDL

Fuse
Buss
MDL

Fuse
Buss
MDL

Fuse
Buss
slo-blo

Fuse
Buss
slo-blo

* Fuse
Buss
AGC

See Notes 2, 7, sh

See Notes 2, 7, sh

See Notes 2, 7, sh

* See Notes 2, 7, sh

Fig. B-1.3.3

Fig. B-1.3.3

Fig. B-1.3.3

Fig. B-1.3.2

See Notes 2, 7, sh 36

* See Notes 3, 7, sh 36

Fig. B-1.3.2

Fig. B-1.3.1



VALLEY AUTHORITY

LOCA SUBMERGED ELECTRICAL EQUIPMENTSUBJECT POWERED FROM CLASSIlE I&C POWER SYSTEM
PROJECT WATTS BAR NUCLEAR PLANT UNIT 1 COMPUTED RY

APPENDIX B-2.2
SHEET 30 OF 36

DATE CHECKED BY DATE

PRIMARY PROT. BACKUP PROT. TYPICAL
NONCLASS IE POWER SOURCE ISC RATING RATING CIRCUIT
.COMPONENT FUNCTION VOLT. BOARD (AMP) TYPE (AMP) TYPE (AMP) REMARKS CATEGORY (Appendix B-I)

2-LT-63-82

2-FIT-62-23
2-FE-62-23
(L-559)

2-F IT-62-24
2-FE-62-24

2-FIT-62-36
2-FE-62-36

2-FIT-62-37

2-FIT-62-49

(L-561)

2-LT-77-125

120 ac vital
2-111

120 ac vital
2-I1

120 ac vital
2-II

120 ac vital
2-1I1

120 ac vital
2-Ill

120 ac vital
2-IV

120 ac vital
2-I

*

*

*

*

*

*

*

Fuse 1/8
Buss
AGC

Fuse 1/8
Buss
AGC

Fuse 1/8
Buss
AGC

Fuse 1/8
Buss
AGC

Fuse 1/8
Buss
AGC

Fuse 1/8
Buss
AGC

Fuse 1/4
Buss
slo-blo

* * See Notes

* * See Notes

* * SeeNotes

* * See Notes

* * See Notes

* * See Notes

* * See Notes

3, 7, sh 36

3, 7, sh 36

3, 7, sh 36

3, 7, sh 36

3, 7, sh 36

3, 7, sh 36

2, 7, sh 36

C

C

C

C

C

C

C

Fig. B-1.3.1

Fig. B-1.3.1

Fig. B-1.3.1

Fig. B-1.3.1

Fig. B-1.3.1

Fig. B-1.3.1

Fig. B-1.3.1

Fig. 8-1.3.2

*Not applicable; refer to remarks

Sis accum tank 4
level xmtr

Rcp 2 low range
return flow

Rcp 2 high range
return flow

Rcp 3 low range
return flow

Rcp 3 high range
return flow

Rcp 4 low range
return flow

Reac bldg fl &
eg DR srrp lvl
transmitter



TENNESSE

LOCA SUBMERGED ELECTRICAL EQUIPMENT
S!R.1FCT POWERED FROM CLASS IE I&C POWER SYSTEM

10CY AUTHORITY

•'PROJECT •WATTS BAR NUCLEAR PLANT UNIT 1

APPENDIX B-2.2
SHEET 31 CF 36

CHECKED BY

PRIMARY PROT. BACKUP PROT. TYPICAL

NONCLASS 1E POWER SOURCE ISC RATING RATING CIRCUIT

COMPONENT FUNCTION VOLT. BOARD (AMP) TYPE (AMP) TYPE (AMP) REMARKS CATEGORY (Appendix B-1)

2-LT-77-126 Reac bldg fl & 120 ac vital Fuse 1/4 * * See Notes 2, 7, sh 36 C Fig. B-1.3.2

eg DR smp lvl
transmitter

Sis accum tank 2
hdr vent vlv I/P

Lower compt mstre
transmitter

RC PMP2 thrm bar
diff press xmtr

RCP 1 DP - Seal 1

RCS PRT Press

RC pressurizer
relief tank

2-I

120 ac vital
2-I

120 ac vital
2-I

120 ac vital
2-I

120 ac vital
2-I

120 ac vital
2-I

120 ac vital
2-I

Buss
slo-blo

* Fuse
Buss
AGC

Fuse
Buss
slo-blo

Fuse
Buss
MDL

Fuse
Buss
AGC

Fuse
Buss
AGC

Fuse
Buss
AGC

* * See Notes 3, 7, sh 36 Fig. B-1.3.1.

* * See Notes

* * See Notes

* * See Notes

* * See Notes

* * See Notes

Fig.

Fig.

Fig.

Fig.

Fig.

B-1.3.2

B-1.3.3

B-1.3.1

B-1.3.1

B-1.3.1

*Not applicable; refer to remarks

2-FM-63-65
(L-190)

2-MT-30-241
(L-185)

7-PDT-70-104

2-PDT-62-8
(L-183)

2-PT-68-301

2-LT-68-300

COMPUTEDI BY



TENN *VALLEY AUTHORITY

LOCA SUBMERGED ELECTRICAL EQUIPMENT
SUBJECT POWERED FROM CLASS 1E I&C POWER SYSTEM

NONCLASS 1E POWER SOURCE
COMPONENT FUNCTION VOLT. BOARD

2-PM-68-340H RCS pressurizer 120 ac vital
press 2-I

2-RM-90-210 NIS source range 120 ac vital
detector 2-I

2-FT-70-96 RC pmp 3 oil 120 ac vital
flow xmtr 2-I

2-FT-70-98 RC pmp 3 oil 120 ac vital
flow xmtr 2-I

2-FT-70-105 RC pmp 2 thrm 120 ac vital
flow xmtr 2-I

*Not applicable; refer to remarks

PROJECT WATTS BAR NUCLEAR PLANT UNIT 1

PRIMARY PROT. BACKUP PROT.
RATING RATING

P) TYPE (AMP) TYPE (AMP)

* Fuse 1/8 *

Buss
AGC

Fuse 5* *

Buss
MTH

Fuse
Buss
MDL

Fuse
Buss
MDL

Fuse
Buss
MDL

COMUTEBY

REMARKS

Notes 3, 7, sh 36

Notes 4, 7, sh 36

Notes 4, 7, sh 36

Notes 2, 7, sh 36

Notes 2, 7, sh 36

APPEMD•IX B-2.2SHEET 32 OF 36

DATE CHECKED BY DATE

TYPI CAL
CIRCUIT

CATEGORY (Appendix B-i)

C Fig. B-1.3.1

C Fig. B-1.4

C Fig. B-1.3.3

C Fig. B-1.3.3

C Fig. B-1.3.3

See

See

See

See

See



BN ALLEY AUTHORITY APNI -.

LOCA SUBMERGED ELECTRICAL EQUIPMENT
SUBJECT POWERED FROM CLASS -1E I&C POWER SYSTEM PROJECT WATTS BAR NUCLEAR PLANT UNIT 1

APPENDIX B-2.2
SHEET 33 OF 36

DAE CHECKED BY -- D-ATE-

PDTMADV DDnT AV6 HnEDB

NONCLASS 1E
COMPONENT FUNCTION

2-FT-70-106 RC pmp 2 oil
flow xmtr

2-FT-70-108 RC pmp 2 oil
flow xmtr

2-FT-70-115 RC pmp 1 thrm
flow xmtr

2-FIT-62-10 RC pmp 1 low
1 return flow

2-FIT-62-11 RC pmp 1 low
return flow

2-PT-3-37 Stm gen 1
fw sup press
xmtr

2-PT-3-92 Stm gen 3
* fw sup press

xmtr

POWER SOURCE
VOLT. BOARD

120 ac vital
2-I

120 ac vital
2-I

120 ac vital
2-I

120 ac vital
2-I

120 ac vital
2-I

120 ac vital
2-I

120 ac vital
2-I

*Not applicable; refer to remarks

.. ...... ........ ... fl flflfl

ISC
(AMPJ TYPE

Fuse
Buss
MDL

Fuse
Buss
MDL

Fuse
Buss
MDL

Fuse
Buss
AGC

Fuse
Buss
AGC

Fuse
Buss
MDL

Fuse
Buss
MDL

RATING
(AMP)-

RATING
TYPE (AMP) REMARKS

* * See Notes , 7, sh 36

See Notes 7, sh 36

See Notes 2, 7, sh 36

See Notes 3, 7, sh 36

See Notes 3, 7, sh 36

* See Notes 2, 7, sh 36

* See Notes 2, 7, sh 36

CATEGORY

C

C

C

C

C

C

C

(I

TYPICAL
CIRCUIT

Appendix.B-1)

Fig. B-1.3.3

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

B-1.3.3

B-1.3.3

B-1.3.1

B-1.3.1

B-1.3.3

B-1.3.3

COMPUTEa BY

; I•,II-V'Ip, | F)'•.U J • D/'•t,•lJl" yK|I I -



TEN W VALLEY AUTHORITY

ý LOCA SUBMERGED ELECTRICAL EQUIPMENT
SUBJECT POWERED FROM CLASS 1E I&C POWER SYSTEM

NONCLASS 1E POWER SOURCE
COMPONENT I FUNCTION VOLT. BOARD

2-PDT-1O-126 Stm gen 4 120 ac vital
press xmtr 2-I

PROJECT WATTS BAR NUCLEAR PLANT UNIT 1

PRIMARY PROT. BACKUP PROT.
I RATING RATIN

, ) TYPE (AMP) TYPE (AMP)

Fuse
Buss
MDL

MUTE

REMARKS

See Notes 2, 7, sh 36

API B-2.2
SHEET 34 OF 36

DATE CHECKED BY DATE

TYPICAL
CIRCUIT

CATEGORY (Appendix B-1)

C Fig. B-1.3.3

2PT-68-311C RCS pr press

2-FIT-62-50 RCP 4 high range
return f ow

2-PT-63-61 SIS accum tank 4
2-Pdt-62-47 pressure xmtr
IL-185)

2-PT-63-83C SIS accum tank 3
pressure xmntr

2-PT-63-86 SiS accum tank 3
pressure xmtr

*Not applicable; refer to remarkj

120 ac

120 ac

120 ac

120 ac

120 ac

vital
2-I

vital
2-IV

vital
2-IV

vital
2-IV

vital
2-IV

* Fuse
Buss
slo-blo

* Fuse
Buss
AGC

* Fuse
Buss
AGC

* Fuse
Buss
AGC

* Fuse

Buss
AGC

See

See

See

See

See

Notes

Notes

Notes

Notes

Notes

B-1.3.2

B-1.3-1

B-1.3.1

sh 36

sh 36

Fig. 8-1.3.1

Fig. B-1.3.1



TENNE!

LOCA SUBMERGED ELECTRICAL EQUIPMENT
SUBJECT POWERED FROM CLASS IE I&C POWER SYSTEM

LEY AUTHORITY

PROJECT WATTS BAR NUCLEAR PLANT UNIT 1

APP- -2.2
SHEET• OF 36

TP 'TED4Y DATE CHECKED BY W

PRIMARY PROT. BACKUP PROT. TYPICAL

NONCLASSIE POWER SOURCE ISc RATING RATING CIRCUIT

COMPONENT FUNCTION VOLT. BOARD (AMP) TYPE (AMP) TYPE (AMP) REMARKS CATEGORY (Appendix B-I)

RCP2 DP
seal No. 1

Sis accum tank 4
pressure mtr

120 ac

120 ac

vital
2-II

vital
2-III

Fuse
Buss
AGC

Fuse
Buss
AGC-

See Notes 3, 7, sh 36

* * See Notes 3, 7, sh 36

Fig. B-1.3.1

Fig. B-1.3.1

2-Pdt-62-21
(L-182)

2-PT-63-62



VAILEY AUTHORY

OMPUTE BY DATE

APPENDIX B-2.2
SIE T 3Y 6 OF 3T

CHECKED BY DATE-

The following notes are applicable to the previous sheets:

1. Due to the confi-aration of the circuit in which this
component is connected, its submergence merely produces
full load current, resulting only in the spurious operation
of an annunciator relay. Thus, no ISC is tabulated.

2. The instrument loop power supply (Bailey and Robertshaw type)
for this component is grounded, therefore, the instrument
loop will be short circuited. However, the power supply will
current limit and will not reflect a short-circuit condition
on the Class IE I&C power system.

3. The instrument loop power supply (Foxboro type) for this
component is ungrounded, therefore, submergence of this
component will not cause a short-circuit condition on this
power supply.

4. This component is powered from a high voltage/low current dc
power supply, which will current limit at 13 mA. Therefore,
submergence of this component will not cause a short circuit
condition on this power supply.

5. This component is powered from a regulated current limiting
power supply, therefore, submergence of this component will
not reflect a short-circuit condition on the Class 1E I&C
power system.

6. This component is part of a resistance bridge on a low
voltage instrumentaticn circuit; therefore, submergence of
this component will not cause a short circuit condition on
the Class IE I&C power system.

7. The cable supplying this component is classified as a medium
level signal cable; therefore, backup protection is not required.

LOCA SUBMCED ELECTRICAL EQJIPMENT
SJBJECTi - I:•)ER FROM CLASS IE I&C POWER SYSTIM PRDJEX.• _ITIS BAR NIriaEAR PIANT UNIT I



APPENDIX B-2.3

WBNP UNITS 1 & 2

SUBMERGED ELECTRICAL COMPONENTS

INSIDE CONTAINMENT (DURING

POST .OCA) POWERED FROM

NON-CLASS IE

I&C POWER SYSTEM



TENN7SEE VALLEY AUTHORITY

LOCA SUBMERGED ELECTRICAL EQUIPMENT
SUBJECT POWERED FROM NON-CLASS 1E I&C POWER SYSTEM

NON
CLASS 1E
COMPONENT FUNCTION

PROJECT WATTS BAR

POWER SOURCE
VOLT. BOARD

NUCLEAR

ISC
(AMP)

APPENDIX B-2.3
SHEET 1 OF 10

6Nso
PLANT UNIT 1&2 COMPUTED BY DATE CHECKED BY DATE

PRIMARY PROT. BACKUP PROT.
RATING RATING

TYPE (AMP) TYPE (AMP) REMARKS

HS-26-227E RB cntmt hose
sta control

HS-26-227F RB cntmt hose
sta control

HS-26-227D RB cntmt hose
sta control

HS-26-227G RB cntmt hose
sta control

HS-26-227H RB cntmt hose
sta control

HS-26-227J RB cntmt hose

sta control

JB 3131 Cable termination

LT-77-1 RC DR TK lvl xmtr

PT-77-2 Reac coolant OR TK
pressure xmtr

*Not applicable; refer to remarks.

* * * *

* *

* * * *

* * * *

* * * *

* * * *

See

See

See

See

See

See

See

* See

* See

note 1,

note 1,

note 1,

note 1,

note

note 1,

note 1,

notes 1

notes 1

sheet 10

sheet 10

sheet 10

sheet 10

sheet 10

sheet 10

sheet 10

& 3, sheet 10

& 3, sheet 10



TENNT791rE VALLEY AUTHORITY

LOCA SUBMERGED ELECTRICAL EQUIPMENT
KIIR.WCT DnwrFnF FRANM NnN-NCI AS'R iF TRX PfltFR SYSTFM PROJECT .WATTS BAR NUCLEAR PLANT UNIT 1&2

APPENDýIX B-2.3
SHEET 2 OF 10

:reM_
COMPUTED BY DATE CHECKED BY DATE

NON PRIMARY PROT. BACKUP PROT.

CLASS 1E POWER SOURCE I C RATING RATING

COMPONENT FUNCTION VOLT. BOARD (AMP) TYPE (AMP) TYPE (AMP) REMARKS

L-181 RCB system pnl

TM-68-1C RCS loop 1 hot

leg temp

TM-68-24C RCS loop 2 hot

leg temp

TM-68-43C RCS loop 3 hot

leg temp

TM-68-65C RCS loop 4 hot

leg temp

JB 1742 Cable Termination

ANWT-250-54 Wall mtd telephone

ANWT-250-55 Wall mtd telephone

ANWT-250-56 Telephone

ANWT-250-57

ANWT-250-58

CSPR-252-28

CSPR-252-29

Telephone

Telephone

Code call & paging

Code call & paging

* * * *

* * * *

* * * *

* * * *

* * * *

* * * *

* * * *

* *

* * * *

* *

* * *

*

* See

* See

notes 1 & 3, sheet

notes 1 & 3, sheet

See notes 1 & 3, sheet 10

See notes I & 3, sheet 10

See notes 1 & 3, sheet 10

* See

* See

* See

* See

* See

* See

* See

* See

note 1,

notes 1

notes 1

notes i

notes 1

notes I

notes I

notes I

sheet iC

& 3, sheet

& 3, sheet

& 3, sheet

& 3, sheet

& 3, sheet

& 3, sheet

& 3, sheet

*Not applicable; refer to remarks.

-- a-



4
VALLEY AUTHORITY

LOCA SUBMERGED ELECTRICAL EQUIPMENT

SUBJECT POWERED FROM NON-CLASS 1E I&C POWER SYSTEM PROJECT WATTS BAR NUCLEAR PLANT UNIT 1&2
COMPUTED BY

APPENDIX B-2.3
SHEET 3 OF 10

DATE CHECKED BY DATE

flflT~'~1V DD~T ~iVIIO OOnT

POWER SOURCE
VOLT. BOARD IC(AMP)

RATING RATING
TYPE (AMP) TYPE (AMP)

* * * *

* * * *

* * * *

Code call & paging

Code call & paging

Telephone jack

Telephone jack

Telephone jack

Telephone jack

Telephone jack

Telephone jack

Telephone jack

Telephone jack

Cable termination

Cable termination

Cable termination

Cable termination

* * * *

* * * *

* * * *

* * * *

* * * *

CSPR-252-30

CSPR-252-31

SPIJ-251-16

SPIJ-251-17

SPIJ-251-18

SPIJ-251-19

SP4J-251-18

SP4J-251-19

TELJ-250-188

TELJ-250-189

JB 2518

JB 2696

JB 2517

JB 2695

* * *

* * *

* See notes 1

* See notes I

* See notes 1

* See notes I

* See notes I

* See notes I

* See notes I

* See notes 1

* See notes 1

* See notes I

* See note 1,

* See note 1,

See note I,

* See note 1,

*Not applicable; refer to remarks.

NON
CLASS 1E
COMPONENT FUNCTION

.REMARKS

* *

& 3, sheet

& 3, shEet

& 3, sheet

& 3, sheet

& 3, sheet

& 3, sheet

& 2, shee2t

& 3, sh

& 3, sn.et

& 3, sneet

sheet 10

sheet 10

sheet 03

sheet 10



;EE VALLEY AUTHORITY

LOCA SUBMERGED ELECTRICAL EQUIPMENT
SUBJECT POWERED FROM NON-CLASS 1E I&C POWER SYSTEM PROJECT WATTS FýAR NUCLEAR PLANT UNIT 1&2

APPENDIX B-2.3
SHEET 4 OF 10

COMPUTED BY DATE CHECKED BY DATE

NON PRIMARY PROT. BACKUP PROT.
CLASS 1E POWER SOURCE I• RATING RATING
COMPONENT FUNCTION VOLT. BOARD I(AP) TYPE (AMP) TYPE (AMP) REMARKS

JB 2516 Cable termination

JB 2693 Cable termination

JB 2312 Cable termination

FIS-62-12 RCP 1 No. 1 seal
bypass flow alm

FIS-62-25 RCP 2 No. 1 seal
bypass flow alm

FIS-62-38 RCP 3 No. 1 seal
bypass flow alm

FIS-62-51 RCP 4 No. 1 seal

bypass flow alm

LS-63-103 Cntmt sump level SW

LS-63-104 Cntmt sump level SW

TE-3-113 SG 2 lower tap
water temp

TE-3-115 SG 4 lower tap
water temp

*Not applicable; refer to remarks.

* * * *

* * * *

* * * *

* * * * *

* * * *

* * * *

* * * * *

* *

* *

* *

* See note 1,

* See note 1,

* See note 1,

* See notes 1

sheet 10

sheet 10

sheet 10

& 3, sheet 10

See notes 1 & 3, sheet 10

See notes I & 3, sheet 10

See notes I & 3, sheet 10

* * * See notes I

* * * See notes 1

* * * See notes I

* * * *

& 3, sheet

& 3, sheet

& 3, sheet

See notes I & 3, sheet 10



-ENNE7SEE VALLEY AUTHORITY

LOCA SUBMERGED ELECTRICAL EQUIPMENT
SUBJECT POWERED FROM NON-CLASS.IE I&C POWER SYSTEM

NON
CLASS 1E
COMPONENT FUNCTION

PROJECT WATTS BAR

POWER SOURCE
VOLT. BOARD

NUCLEAR

ISC
(AMP)

PLANT UNIT I&2

PRIMARY PROT
RATING

TYPE (AMP)

COMPUTED BY

BALCUP PRUI.

RATING
TYPE (AMP)

APPENDIX 3-2.3
SHEET 5 OF 10

DATE CHECKED BY DATE

REMARKS

Cntmt air mass temp *
sensor: comp input pt

Cntmt air mass temp *
sensor: comp input pt

Cntmt air mass temp
sensor: comp input pt

Reac vess sup temp
comp input pt

Reac vess sup temp
comp input pt

Cntmt air mass temp
sensor: recorder pt

Reac vess sup temp
comp input pt

Cntmt air mass temp
sensor: comp input pt

Cntmt air mass temp
sensor: comp input pt

* * *

* * *

* * *

TE-30-210B

TE-30-210E

TE-30-210F

TE-30-21OG

TE-30-210H

TE-30-2101

TE-30-210J

TE-30-210K

TE-30-210L * *

*Not applicable; refer to remarks.

* * * *

See

See

See

* See

See

See

See

See

See

notes

notes

notes

notes

notes

notes

notes

notes

notes

sheet

sheet

sheet

sheet

sheet

sheet

sheet

sheet

sheet



TEWIVEE VALLEY AUTHORITY

LOCA SUBMERGED ELECTRICAL EQUIPMENT
SUBJECT POWERED FROM NONZCLASSLIE I&C POWER SYSTEM

NON
CLASS 1E
COMPONENT FUNCTION

PROJECT WATTS BAR

POWER SOURCE
VOLT. BOR

NUCLEAR

(AP)

APPENDIX 3-2.3
SHEET 6 OF !0

PLANT UNIT 1&2 COMPUTED BY DATE CHECKED BY DATE

PRIMARY PROT. BACKUP PROT.
RATING RATING

TYPE (AMP) TYPE (AMP) REMARKS

Cntmt air mass temp
sensor: comp input pt

Cntmt air mass temp
sensor: comp input pt

Cntmt air mass temp
sensor: comp input pt

Cntmt air mass temp
sensor: Recorder pt

Crdm cool unit A-A
intake temp

Crdm cool unit B-B
intake temp

Crdm cool unit C-A
intake temp

Crdm cool unit D-B
intake temp

Crdm cool unit C-A
B-B intake temp

TE-30-210M

TE-30-21ON

TE-30-210P

TE-30-210AA

TE-30-211A

TE-30-211B

TE-30-211C

TE-30-211D

TE-30-211E * * * *

*Not applicable; refer to remarks.

* * *

* * *

* * *

* See

* See

* See

* See

* See

* See

* See

* See

* See

notes

notes

notes

notes

notes

notes

notes

notes

notes

sheet

sheet

sheet

sheet

sheet

sheet

sheet

sheet

sheet



TENNE = E VALLEY AUTHORITY

LOCA SUBMERGED ELECTRICAL EQUIPMENTSUBJECT POWERED FROM NON-CLASS 1E I&C POWER SYSTEM
PROJECT WATTS BAR NUCLEAR PLANT UNIT 1LP

APPENDIX B-2.3
SHEET 7 OF 10

d. -", Z4'•ov 2,__

NON PRIMARY PROT. BACKUP PROT.
CLASS 1E POWER SOURCE ISC RATING RATING
COMPONENT FUNCTION VOLT. BOARD (AMP) TYPE (AMP) TYPE (AMP) REMARKS

TE-30-211F Crdm cool unit A-A
D-B intake temp

TE-62-3 RCP No. 1 lower
BRG temp

TE-62-4 RCP No. 1, No. 1
seal outlet temp

TE-62-16 RCP No. 2 lower
BRG temp

TE-62-17 RCP No. 1 seal
out temp

TE-62-29 RCP 3 lower BRG
temp

TE-62-30 RCP 3 No. 1 seal
outlet temp

TE-62-42 RCP 4 lower
BRG temp

TE-62-43 RCP 4 No. I seal
outlet temp

TE-62-58 Excess letdown

temp

*Not applicable; refer to remarks.

* *

* *

* *

* * *

* * * *

* *

* See

* See

* See

* See

See

See

* See

* See

* See

* See

notes

notes

notes

notes

notes

notes

notes

notes

notes

notes

1 & 3, sheet

2 & 3, sheet

2 & 3, sheet

2 & 3, sheet

2 & 3, sheet

2 & 3, sheet

2 & 3, sheet

2 & 3, sheet

2 & 3, sheet

2 & 3, sheet



TENN=-.E VALLEY AUTHORITY

LOCA SUBMERGED ELECTRICAL EQUIPMENT
SUBJECT: POWERED FROM NON-CLASSIE I&C POWER SYSTEM PROJECT WATTS BAR NUCLEAR PLANT UNIT 1&2

APPENDIX B-2.3
SHLET 8 OF 10

COMPUTED BY DATE CHECKED BY DATE

NON PRIMARY PROT. BACKUP PROT.

CLASS 1E POWER SOURCE ISC RATING RATING

COMPONENT FUNCTION VOLT. BOARD (AMP) TYPE (AMP) TYPE (AMP) REMARKS

* * *

* * *

* * *

* * *

Regen ht exch
letdown temp

Letdown relief temp
to RCS Prt

Control rod drive
vent clr A temp

Control rod drive
vent clr C temp
cont vlv

Control rod drive
vent clr B temp

Control rod drive
vent clr D temp

RCS loop 1 hot
leg temp

RCS loop 2 hot
leg temp

* *

* *

* *

TE-62-71

TE-62-75

TE-67-85

TE-67-93

TE-67-101

TE-67-109

TE-68-IC

TE-68-24C

TE-68-43C RC loop 3 hot
leg temp

*Not applicable; refer to remarks.

See

See

See

See

See

notes

notes

notes

notes

notes

notes

notes

notes

notes

sheet

sheet

sheet

sheet

sheet

sheet

sheet

sheet

sheet

* *

* *



4)

LOCA SUBMERGED ELECTRICAL EQUIPMENT
SUBJECT POWERED FROM NON-CLASS 1E I&C POWER SYSTEM P

NON
CLASS 1E
COMPONENT FUNCTION

TE-68-65C RCS loop 4 hot

leg temp

TE-68-309 RCS PRT temp

TE-77-21 RCDT temp element

*Not applicable; refer to remarks.

'ROJECT WATTS BAR

POWER SOURCE
VOLT. BOARD

VALLEY AUTHORITY

__ _ _ _ Z /SAZ
NUCLEAR PLANT UNIT 1&2 COMPUTED BY DATE

PRIMARY PROT. BACKUP PROT.
ISC RATING RATING
(AMP) TYPE (AMP) TYPE (AMP)

See notes

* * * * * See notes

S * * * * See notes

APPENDIX 3-?.3
SHEET 9 OF 10

CHECKED BY DATE

REMARKS

1 & 3, sheet 10

1 & 3, sheet 10

1 & 3, sheet 10



EVALLEY AUTHORITY

LOCA SUBMERGED ELECTRICAL EQUIPMENT
SUBJECT POWERED FROM NON-CLASS 1E I&C POWER SYSTEM PROJECT WATTS BAR NUCLEAR PLANT UNIT 1&2

APPENDIX B-2.3
SHEET 10 OF 10

-COMPUTED BY ATE CHCKELB DATE

COMPUTED BY DATE CHECKED 3Y DATE

NON PRIMARY PROT. BACKUP PROT.

CLASS 1E POWER SOURCE I C RATING RATING

COMPONENT FUNCTION VOLT. BOARD (AMP) TYPE (AMP) TYPE (AMP) REMARKS

The following notes are applicable to the previous sheets:

Notes:

1. This component is powered from a non-Class 1E I&C power system, therefore, its submergence

will not affect the Class 1E I&C power system. However, there is adequate circuit

protection provided to isolate the submerged component.

2. This component is part of a resistance bridge on a low voltaqe instrumentation circuit,

therefore, submergence of this component will not cause a short circuit condition on the
Class 1E I&C power system.

3. The cable supplying this component is classified as a medium level signal cable, therefore,

backup protection is not required.

TENNE
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Summary of Class 1E I&C Power System Evaluation
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TVA49G (EN, DES-3-77) TENNESSEE VALLEY AUTHORITY SHEET I OF 7

SUBJECT Prottci v _ItiQ-L 5 Amrna_ _)L PROJ ECT -W/-aitL

COMPUTED BY DATE CHECKED BY DATE

APPENDIX B-3.1

II
I WestIn hou5e(

IType HRF8
I 3OAmpTrip I

I Bkr ?_17 TOTAL

iBus s  I 1IZJN3

IKAZ.

! I

Typical Loads

1?5-Volt Vital Battery Bd I

5 ubmerge.nc.e- Point
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APPENDIX B-3.1: PROTECTIVE DEVICE COORDINATION SUMMARY

In order to evaluate protective device coordination, having determined
ISC and the associated secondary protective device clearing time,
tcs ,the total current through the primary protective device, Itotal ,

is calculated as the sum of ISC and the normal circuit load current,

!normal; that is,

Itotal = ISC +

Thus,

Itotal ISC + Inormal

For this current value a primary
is determined and is compared to
coordination is assured.

Example: 125-Volt Vital Battery

ISC = 161.3 amps

x
Z INi, where x number of loads on the
i=1 1primary protective

device.

protective device clearing time, tcp,
tcs. For tcp > tcs,

Board I, Breaker 217

For this current, tcs = 1.5 seconds

Inormal ' 7.0 amps

Itotal = (161.3 + 7.0) amps
= 168.3 amps

For this current, tcp = 1000.0 seconds

Since tcp (1000.0 sec) > tCs (1.5 sec), coordination isassured.P

APP.D1
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APPENDIX B-3.1

PROTECTIVE DEVICE EVALUATION
OF SUBMERGED ELECTRICAL COMPONENTS

125-Volt Vital Battery Board I

Board
Breaker No.
(Type W HFB)

Bkr
Trip

Rating

Fuse
Type

Rating
(1)

-Normal ISC ITotal

480V, Shut-
down Bd 1A1-A
Nor. Bus Nor
Fdr.

480V, Shut-
down Bd 1A2-A
Nor. Bus.Nor
Fdr.

Fuse Asmbly
Col D

Fuse Asmbly
Col E

Fuse Asmbly
Col A

202

203

217

218

310

30 KWN
10

30 KWN
10

30 KAZ
6

30 KAZ
6

30 KAZ
6

32.5 35.5 1000 sec 2 sec

35.3 38.5 1000 sec 1.5 sec

161.3 168.3 1.7 sec .01 sec

71.5 78.5 18 sec .017 sec

198.8 205.8 1.3 sec .01 sec

(1)FSAR Table 8.3-19.

125-Volt Vital Battery Board II

Board
Breaker No.
(Type W HFB)

Bkr
Trip

Rating

Fuse
Type

Rating
(1)

'Normal
Bkr Time

ISC IT to Clear

480V, Shut-
down Bd 1BI-B
Nor. Bus Nor
Fdr.

480V, Shut-
down Bd 1B2-B
Nor. Bus Nor
Fdr.

Fuse Asmbly
LCol D

202

203

30 KWN
10

30 KWN
10

30 KAZ

3 32.5 35.5 1000 sec 2 sec

3 44.2 47.2 125 sec

7 203.1 210.1 1.3 sec

FSAR(1)
Load

Bkr Time
to Clear

Fuse Time
to Clear

FSAR( 1 )
Load

Fuse Time
to Clear

35 sec

.01 sec



Sheet 4 of 7

APPENDIX B-3.1

PROTECTIVE DEVICE EVALUATION
OF SUBMERGED ELECTRICAL COMPONENTS

125-Volt Vital Battery Board II (Continued)

Board
FSAR(1) Breaker No.
Load (Type W HFB)

'Bkr
Trip

Rating

Fuse
Type

Rating
(1)

INormal ISC ITotal

Fuse As'mbly
Col E

Fuse As'mbly
Col A

30 KAZ
6

30 KAZ
6

7 63.7 70.7 17 sec

7 161.81 168.81 1.7 sec

(1)FSAR Table 8.3-20.

125-Volt Vital Battery Board III

FSAR(1)
Load

480V, Shut-
down Bd 2A1-4
Nor. Bus Nor
Fdr.

Board
Breaker No.
(Type W HFB)

302

Bkr
Trip
Rating

Fuse
Type

Rating

30 KWN
10

(1r
'Normal ISC ITotal

Bkr Time
to Clear

3 36.6 39.6 1000 sec

Fuse Time
to Clear

.9 sec

480V, Shut-
down Bd 2A2-A
Nor. Bus Nor
Fdr.

Waste Dis-
posal Pnl
O-L-2A

Fuse Asmbly
Col D

Fuse Asmbly
Col E

Fuse Asmbly
Col A

218

310

30 KWN
10

30 FNM
3

30 KAZ
6

30 KAZ
6

30 KAZ
6

3 39.4 42.4 300 sec

47.9(2)
45.9(3)

88.9V 9 sec
45.9 3) 110 sec

7 171.6 178.6 1.5 sec

7 35.6 42.6 200 sec

7 189.48 196.48 1.4 sec

(1)FSAR Table 8.3-21.
(2)Loads due to Unit 2
(3)Loads due to Unit 1

submergence.
submergence.

Bkr Time
to Clear

Fuse Time
to Clear

.02 sec

.01 sec

.8 sec

.65 sec

.70 sec

.01 sec

.05 sec

.01 sec
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APPENDIX B-3.1

PROTECTIVE DEVICE EVALUATION
OF SUBMERGED ELECTRICAL COMPONENTS

125-Volt Vital Battery Board IV -

FSAR(1)
Load

480V, Shut-
down Bd 2B1-B
Nor. Bus Nor
Fdr.

480V, Shut-
down Bd 2B2-B
Nor. Bus Nor
Fdr.

Fuse As'mbly
Col D

use As'mbly
ol E

Fuse As'mbly
Col A

Board
Breaker No.
(Type W HFB)

'Bkr
Trip

Rating

Fuse
Type

Rating

30 KWN
10

30 KWN
10

30 KAZ
6

30 KAZ
6

30 KAZ
6

(1)
'Normal ISC ITotal

Bkr Time
to Clear

3 43.4 46.4 100 sec

3 65.3 68.3 20 sec

7 243.1 250.1 1.5 sec

7 45.6 52.6 70 sec

7 271.5 278.5 .5 sec

Fuse Time
to Clear

.4 sec

.05 sec

.01sec

.035 sec

.01 sec

(1)FSAR Table 8.3-22.

120-Volt AC Vital Board 1-I

No ISC due to submergence

120-Volt AC Vital Board 1-I1

No ISC due to submergence
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APPENDIX B-3.1

PROTECTIVE DEVICE EVALUATION

OF SUBMERGED ELECTRICAL COMPONENTS

120-Volt AC Vital Board i-III

FSAR(1)
Load

BOP Process
Inst Cont
Rack

Board
Bkr No.

(Heineman
Type CF,
Curve 3)

Bkr
Trip
Rating

Fuse
Type
Rating

11 15 KAZ 6

1 (1)
'Normal ISC ITotal

Bkr Time
to Clear

5 55.9 60.9 .03 sec

Fuse Time
to Clear

.026 sec

(1)From FSAR Table 8.1-13.

120-Volt AC Vital Board 1-IV

FSAR(1)
Load,

Pni 1-R-75
Misc Relay
Rack B' Bus

Board.
Bkr No.

(Heineman
Type CF,
Curve 3)

8

Bkr
Trip
Rating

Fose
Type
Rating

15 KAZ 6

(1)
,Normal ISC ITotal

4 55.4 59.4

Bkr Time
to Clear

Fuse Time
to Clear

.03 sec .026 sec

(1)From FSAR Table 8.1-14.

120-Volt AC Vital Board 2-I

FSAR(1)
Load

Pnl 2-R-75
Misc Relay
Rack A' Bus

Board
Bkr No.

(Heineman
Type CF,
Curve 3)

Bkr
Trip

Rating

Fuse
Type
Rating

11 15 KAZ 6

(1)
'Normal ISC

Bkr Time
ITotal to Clear

5 45.9 50.9 .04 sec

Fuse Time
to Clear

.036 sec

(1)From FSAR Table.8.1-15.
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APPENDIX B-3.1

PROTECTIVE DEVICE EVALUATION
OF SUBMERGED ELECTRICAL COMPONENTS

120-Volt AC Vital Board 2-11

FSAR( 1 )
Load

Board
Bkr No.

(Heineman
Type CF,
Curve 3)

Pnl 2-R-75
Misc Relay
Rack B' Bus

Bkr
Trip

Rating

Fuse
Type
Rating

15 KAZ 6

(1)
,Normal ISC

Bkr Time
ITotal to Clear

4 45.9 49.8 .04 sec

Fuse Time
to Clear

.038 sec

(1)From FSAR Table 8.1-14.

120-Volt AC Vital Board 2-111

No ISC due to submergence

120-Volt AC Vital Board 2-TV

No ISC due to submergence

APPB3.1



APPENDIX B-3.2
CLASS 1E I&C POWER

SYSTEM (AC AND DC) CAPACITY
EVALUATION DUE TO SUBMERGENCE OF

ELECTRICAL COMPONENTS

The vital 125-volt dc I&C power system was evaluated based on the

following:

A. The 0-1 minute rate for the vital batteries (Gould NCX-2250) is 1739A

(includes temperature [600F] and 20 years aging factors).

B. Normal emergency dc loads for each battery for the 0-1 minute rate are

the 105-volt loads tabulated in Tables 8.3-23 through -26 of section
8.3, WBNP FSAR. This will impose the worst case loads on the battery
systems during the 0-1 minute duty cycle.

C. All loads imposed on the vital batteries, from the submerged electrical
components, will be removed in the 0-1 minute duty cycle by its

associated protective device. For the duty cycle of 1-120 minutes the

duty cycle on the batteries will be as identified in the above FSAR

tables.

Battery Board I

Load (0-1 Minute) Current (A)

Isc (1)Submerged Non-lE [unit 1] 232.8

Isc (1)Submerged IE [unit 1] 266.6

Inormal emergency (FSAR table 8.3-23) 559.5

itotal (2) 1058.9

Battery Board II

Load (0-1 MinuteY Current (A)

Isc (1)Submerged non-lE [unit 1] 266.8

Isc ( 1 )Submerged IE [unit 1] 238.6

Inormal emergency (FSAR Table 8.3-24) 561.4

1066.8itotal (2)
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APPENDIX B-3.2

Battery Board III

Load (0-1 Minute)

ISc (1)Submerged non-lE (unit 2]
ISc (1)Submerged 1E [unit 2]
Inormal emergency (FSAR Table 8.3-25)

itotal (2)

Current (A)

250.1
265.5
598.1

1113.7

Battery Board IV

LoWad (0-1 Minute)

I 1SC Submerged non-lE [unit 21
Isc ()1 Submerged 1E [unit 2]
Inormal emergency (FSAR Table 8.3-26)

Itotal (2)

Current (A)

288.7
380.2
553.4

1222.3

The vital 120-volt ac I&C power system was evaluated based on the
following:

A. The uninterruptible power supplies providing power for this
current limit at 150 percent of rated capacity (20 kVA) and
maintain 120-volt ac nominal.

system will
still

B. All loads imposed on the vital UPS' will be removed by its associated
protective device.

Vital AC Board l-III

Isc (3)Submerged 1E [unit 1]
Inormal emergency (FSAR Table 8.3-13)

itotal (4)

Current (A)

55.9
113.6
169.5
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APPENDIX B-3.2

Vital AC Board 1-IV

Load

Isc (3 )Submerged 1E [unit 1]
Inormal emergency (FSAR Table 8.3-14)

itotal (4)

Vital AC Board 2-1

Isc (3)Submerged 1E [unit 2]
Inormal emergency (FSAR Table 8.3-15)

Itotal (4)

Vital AC Board 2-1

ISc (3)Submerged IE [unit 2]

Inormal emergency (FSAR Table 8.3-16)

Itotal (4)

See appendix B-2.1
Total is less than
See appendix B-2.2
Total is less than

55.4
124.5

179.9

45.9
114.2

160.1

Current (A)

45.8
102.6

148.4

for individual load current.
0-1 minute rate of 1739A (battery rating).
for individual load current.
current limit rating (250A) of UPS.

032047.01

(1.)
(2.)
(3.)
(4.)



APPENDIX B-4
MANUFACTURER'S TIME-CURRENT CURVES

FOR PROTECTION DEVICES
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-I These cuve rep resent average total
clearing time versus prospective current r•
at an ambient temperature of 25"C and,,

~using a D.C. power supply with a voltage
equal to that of the rating of the fuse.

160.0
Current 1

~~Rating [: !

030
10.0 -i J25

%'- 10

E 8

4

U3

1.0

__ ______ 3/10• • _ -- 114

-- 2/10

.175

1/1o 0

1/32 •.

1/100

0.001 0.01 0.11.1000.0000

Time in Seconds OM

.... ,
C/ooo



"oLO-BLO"P GLASj-S TUBE FUSES Lit•- fuse Tvr.r
3 AG, 4 AG', A". G

Catalog Ampere Voltage Catalog Ampere Voltage

Number Rating Rating Number Rating Rating

Electrical Characteristics . 313.010! 1/100 125 3 31301.2* 1-2/10 125

313.031 i 1/32 125 313 1.25 1-114 125

Rating Blow Time 313.0401 4/100 125 I 31301.5 1-1/2 125

"•1-- 4 hours, Minimum 313.062 1/16 125* i 31301.6 1-6/10 125
I35 _ 1 hourM-i•;m 313.100 1/10 125. 31301.8 1-8/10 125

hourdMximum -313002 I 2 125
5 scond. Minimum - 313.125 1/8 125" 3132.25 2-1/4 125

'or Ti me-Current Blowing Chart, 313.175 .175 125* 31302.5 2-1/2 125
see page 49. j 313.17 315 125 31302.8 2-8/10 125

125 Volt Fuses Listed by Under- 313.187 3/16 125" 313003 3 125

writers' Laboratories through 313.20 1 125 31303.2 3-210 125

7 amperes. 313.250 1/4 125- 313004 4 125
Dimensions of Fuse: 313 .300 3/10 125" 313005 5 125

Diameter, 1/4 inch, 313.375 3/8 125" 3136.25 6-1/4 125
Length, 1-1/4 inches. 313.400 4/10 125" 313007 7 125

313.500 1/2 125" 313008 8 32
Littelfuse 313 000 Series Fuses-These fuses are of the "slo-blo" 313.600 6/10 125- 313010 10 32

or time-lag type, designed to withstand momentary high-current 313 .700 7/10 125" 1 313015 15 32

surges but still blow quickly on shorts. They provide protection 313.750 3/4 125" 313 020 20 32313.800 8/10 125' 313 025 25 32

for equipment having high reactive current surges or heavy start- 313 001 1 125- 313030 30 32
ing curnsacommon chrcersi For manes soleoids 3100 03currents-a characteristic of magnets, solenoids, For 250 volt ratings add suffix /s to catalog number. 250 volt
motors and lamp circuits. "Pioneered By Littelfuse." fuses listed by Underwriters' Laboratories from 1/16 ampere

, through 1 amoere.

-: . -Catalog Ampere Voltage Catalog Ampere Voltage

j. '~M, . .. Number Rating .i Number Rating Rating• *., ,• , - :.24 - - - . .- • .. ....... . "., _ ____ __ .__ _ (

Electrical Characteristics i 413.0621 1/16 125 1 41301.6 1-6110 1 125
Blow Time 413.100i 1/10 125 1 413002 2 125

Ratig 413.1251 1/8 125 - 41302.5 2-1/2 i125
4 4hours Minimum 413.150 15/100 125 1 413003 3 125
.sMim413.200, 2/10 125 41303.2 3-2/10 125

S 1 hour. Maximum 3 413.20 1004 4 125
Ssecods. Mnimums..~413.250 !1/4 1125 430 2

5 seconds, Minimum 413.300! 3/10 125 413005 5 125
413.400 4/10 125 I 4136.25 6-1/4 125

Dimensions of Fuse: 413.5001 1/2 125 I 413008 8 32

Diameter, 9/32 inch, 413.600 6/10 1 125 413010 I 10 32

Length, 1-1/4 inches. 413.7501 3/4 125 413015 15 32
413.8001 8/10 125 413020 I 20 32
413 001 1 125 413025 1 25 32
4131.25! 1-1/4 125 413030 30 32
41301.5 1-1/2 125

Littelfuse 413 000 Series Fuses-Developed for aircraft and contraction and reduces cyclic fatigue, crystallization
use with long time-lag to withstand heavy surges. Offers of the fuse link. When thý, compound-element tempera-
gureater protection by permitting lower amperage-rated ture reaches the melting point of the alloy, spring pulls
uses to be used on inductive loads. Spring-and-link cle- away from the link. On short-circuits the link blows in-

ment structure of these fuses takes up thermal expansion stantly. "Pioneered By Littelfuse."

.r, . "" Catalog Ampere Voltage

..... Nb". "___"_ .- ,____tlo

,. -.....-.......- N umber Rating Rating

Electrical Characteristics 513.500 1/2 250

Rating Blow Time 513001 1 250

110% 4%hours. Minimum 
513002 2 250
513003 3 250

__135%_ I hour, Maximum 
513004 4 250

200% 5 seconds, Minimum " ' • 513005 5 125
513010 10 32

Dimensions of Fuse: 
513015 15 I 32

513020 20 32
Diameter. 13/32 inch, 613025 25 32
Length, 1-1/2 inch. 513030 30 32

Littelfuse 513 000 Series Fuses-These fuses are larger ment, motors, relays and industrial applications in which
than the 3AG and 4AG versions - with long time-lag to factors of long time-lag coupled with sustained overload

withstand heavy surges. Recommended for aircraft equip- and short-circuit protection are desirable.

5

I.
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Smal Dimension Fuses, -
. . ., .-, .. L . r,

.W Fusetron FNA Dual.Element, IndicatingFuses, 13/2' X V
1
/2 (10.3mm x 38.1mm)

Type FNQ Time.Delay Fuses, Fusetron MDX Dual-Element Fuses, Type MTH Fuses, 1/4- x V•/•
"•/33" 1x/'" (10.3mm x 38.1mm) %/- x 11/," (6.4mm x 31.8) (6.4mm x 31.8mm)

- 0

C E N AMPERE-• •- • = •-RATINGS'
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6
: .4 I
.3k 

I

.01

C..URRENT IN AMPERES
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*40 0 000 0 0 0

CURN3N0MEE

/N 10~f' AMPERE
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S-k .Ia omensn Fuses, U.[O[C.aL-,
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1
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APPENDIX C

WATTS BAR NUCLEAR PLANT
SER SECTION 8.3.3.3(b)

ASSOCIATED CIRCUITS



OUTLINE FOR ASSOCIATED CIRCUIT ANALYSIS

Appendix C - Summary of Associated Circuit Analysis

Appendix C-i.- Associated Cable Groupings

Appendix C-2 - Block Diagram for Analysis of Ass ociated Cables by Grouping
and Voltage Level

Appendix C-3 - Identification of Associated Cables

Appendix C-4 - Fault Analysis of Associated Cables



Appendix C
Watts Bar Nuclear Plant SER

Summary of Associated Circuit Analysis

Nondivisional cables that are routed in cable trays designated for
Class IE cables have been treated the same as the Class lE cables. The
nondivisional cables are subject to the same environmental qualification,
flame retardance, cable derating, splicing restrictions, and cable tray
fill as the Class 1E cables. Also, the nondivisional cables have the same
circuit protection and short circuit rating as divisional cables.

The divisional cable tray systems are divided into separate networks
(e.g., train A network is separate from train B network) by voltage level,
such as V5 for 6.9 kV power cables, V4 for 480V power cables, and V3 for
control cables including 250V dc, 125V dc, 120V ac, and communciation
cables such as telephone and paging. The voltage level V2 channelized
cable trays are divided into four separate networks, channel D, E, F, and G.The V2 medium-level signal trays contain signal cables for inputs to
and outputs from the computer other than thermocouples; instrument.
transmitters, recorders, RTD's greater than 100 mi3livolts, tachometers,
and indicators; rotor eccentricity and vibration detectors; and shielded
annunciator cables used with solid-state equipment. The computerized cable
routing program ensures that once a nondivisional cable is routed in a
divisional tray, that associated cable is not subsequently routed onto a
tray containing redundant cables. The voltage level Vl cable trays are
nondivisional. The Vl trays contain signal cables for thermocouples, strain
gauges, thermal converters, and RTD's that are 100 millivolts or less.

Section 4.6.2 of IEEE 384-1974 does not require nor-Class 1E
instrumentation and control circuits to be separated from associated
circuits. However, regulatory position C.7 of RG 1.75 requires exceptions
to be justified by analysis.

From the Watts Bar computer cable routing program, TVA has identified 330
associated cables that are routed in divisional cable trays. Appendix C-1
is a tabulation of these associated cables by their routing groupings. The44 cables in the first group (Table C-2-1) are routed in train A or B cable
trays with two or more of these cables sharing a ccamon segment (s) of
nondivisional tray. For example, cable FE 733 shares nondivisional tray
segments between nodes 2153 and 2157 with cables T4043, T4047, T4051, and
T4055 as shown in Figure C-2-1.

The second group (Table C-2-2) has 24 associated cables that are routed
in train A or B trays with subsequent routing in different segments of
nondivisional trays. The 92 cables in groups three and four (Tables C-2-3and C-2-4, respectively) are routed in divisional trays within the control
building with subsequent routing in conduit by divisional grouping within
the nonseismic turbine building.

These 160 associated cables that have been analyzed are identified in Table
C-3, with a listing of termination points and distances of each itemized
cable. Each of the 160 associated cables was analyzed to verify that a
postulated fault condition would be electrically isolated by its protective
device before the cable's thermal energy (I2 t) rating was exceeded.



Appendix C
Watts Bar Nuclear Plant SER

Sunimary of Associated Circuit Analysis

Appendix C-4 documents the fault analysis of these 160 cables. Table C-4
identifies, in the "remarks" column, any circuit modifications to be made
for improved plant operation. The remaining 170 associated cables (Table C-2-5) require no analysis because they are routed only with Class 1E cables
in train A or B trays within Category I structures.

Based on the results of the analysis of associated circuits, TIVA hasdemonstrated that Class 1E circuits are not degraded. Therefore, associated
.circuits at Watts Bar Nuclear Plant meet the requirements of IEEE 384-1974
and RG 1.75.

052058 .02



Appendix C-I

Associated Cable Groupings*

Total Cables Routed in Divisional or
Portions of Divisional Cable Trays

Cables Routed in Train A or B Cable Tray with
two or more Cables Subsequently Routed in a Common
Segment(s) of Nondivisional Tray within Category I
Structures (Table C-2-1)

Cables Routed in Train A or B Cable Tray
with Subsequent Routing in Different
Segments of Nondivisional
Tray within Category I Structures (Table C-2-2)

Cables Routed Only in Train A or B Tray in
Control Building with Subsequent Routing
'in Conduit In Nonseismic Turbine Building (Table C-2-3)

Cables Routed Only in Channel D, E, F, or G Tray
in Control Building with Subsequent Routing
in Conduit in Turbine Building (Table C-2-4)

Cables Routed Only in Train A or B Tray
within Category I Structures (Table C-2-5)

*See appendix C-2 for block diagram for analysis of associated
grouping and voltage level.

330

44**

24

62

30

170

cables by

**Seven of these cables are routed into nonseismic areas. These seven cables
operate at 6 volts dc, 600 micro amps and pose no threat to Class 1E
cables.

052047.07

No. of Cables



APPEmNIX C-2

BLCK DIAGRAM

FOR ANALYSES OF ASSOCIATED CABILES BY GROUPING AND VOLTAGE LEVEL

ASSOCIATED CABLES
(330 Cables)

Table C-2-l

Train A or B Tray Routing
with Two or More Cables
Routed in Conmon Segment(s)
of Nondivisional Tray

(44 Cables)

L
Table C-2-2

Train A or B Tray Routing
with Subsequent Routing
in Different Segment(s) of
Nondivisional Tray

(24 Cables)

Table C-2-3

Train A or B Tray Routi
Only with Subsequent
Routing in Conduit by
Divisional Grouping in
Building

(62 Cables)

I

L TTablele

C-2-2.1 C
(120V ac) L

C-2-l.li C-2-l. 2 C-2-l. C• 2l3
(120V ac) (24V dc) (6V dc)' (8a)

Table C-2-4 Table C-2-5

ng Channel D, E, F, or G Routed only in Train
Tray Routing Only with A or B Trays ; Therefore
Subsequent Routing in No Analysis is Kc<quired

Turbine Conduit by Division (170 Cbles)
Grouping in Tlurbine Building

(30 Cables)

I

le Table b
3.2 C-2-4.1 C-2-4.2
Sdc) (120V ac) I (65V dc)

APPEND. C2



Table C-2-I
Forty-four Cables Routed in Voltage Level V3 Train A or B Tray

With Two or MoreCables Subsequently Routed in Common Seqgnent(s) of
Nondivisional V3 Tray

Tri A -Condui t Co •ýý Train B

Tray Routing R n
Nondi visional

Tray

tCable It= Cabl

FE733FE519
FE560

FE1446
FE1451
FE1455

LTA940
LTA941
LTA948
LTA949
LTA960
LTA961

29
33
35

37

39
40
43
44
45
46
47
48
49
50

56
57

64
65

062055.13

PP326
Tf180*
71336*

T•i910

12360
T2361
T4042
T4043
T4046
T4047
T4050
T4051
T4054
T4055

1SR880
ISR882

2SR880
2SR882

LTA944
LTA956
LTA957

PL2463
PL2483

PP566

T1916

T2371
T2372

V3085

ISR884
ISR886

2SR884
2SR886

*Sound powered telephone circuit, no analysis required.



TABLE C-2-1.1

ASSOCIATED CABLES IDENTIFIED
IN TABLE C-2-1 POWERED FROM

120-VOLT AC POWER SUPPLY

ItmN.Cable No.

2 FE 519*
3 FE 560*
6 FE 733*
9 FE 1446**

10 FE 1451**
11 FE1455**
25 PL2463**
27 PL2483**
29 PP326**
31 PP566**
37 T1910**
38 T1916**
51 V1085**
56 ISR880**
57 1SR882**
58 ISR884*
59 ISR886**
64 2SR880**
65 2SR882**
66 2SR884**

* 67 2SR886**

*This cable is powered from an ungrounded 120-volt AC supply.

**Thi's cable is powered from a grounded 120-volt AC supply



TABLE C-2-1 .2

ASSOCIATED CABLES IDENTIFIED
IN TABLE C-2-1 POWERED FROM

.24-VOLT DC POWERED SJPPLY (GROUNDED)

mNo.Cable No.

14 LTA 941
18 LTA 949
22 LTA 957
24 LTA 961



TABLE C-2-1.3

ASSOCIATED CABLES IDENTIFIED
IN TABLE C-2-1 POWERED FROM

6-VOLT DC POWER SUPPLY (GROUNDED)

39 T2360
40 T2361
41 T2371
42 T2372
43 T4042
44 T4043
45 T4046
46 T4047
47 T4050
48 T4051
49 T4054
50 T4055



TABLE C-2-1.4

ASSOCIATED CABLES IDENTIFIED
IN TABLE C-2-1 POWERED FROM

8-VOLT AC POWER SUPPLY (GROUNDED)

Cable No.

LTA
LTA
LTA
LTA
LTA

13
15
17
21
23



FIGURE C-2-I
"ASSOCIATED CIRCUITS

SHARING OF COMMON RACE WA



TYPICAL ASSOCIATED CABLE POWERED
FROM 120VAC POWER SUPPLY

0.

BUSS
KAZ..

FAULT

FAU LT

x7 PP324

(GROUNDED)

I-R-75
(445N 1690)

/•338 AWG. NO 14

i.-PNL-21-A/4-A

I -'PP326 (ITEM 29)
2-XJ

I-CDPL- 82-A
DIESEL GENERATOR
CONT,( DIST PANEL
(4 SWI 780-d~t&)

NEW MODIFICATION-DRAWINGS NOT ISSUED

• . " FIGURE C-2-I.IA

i -

I20VAC VITAL INSTRUMENT POWER BOARD I-IrL
y GROUNDED (45N706-3)

( 5HEINEMANN CIRCUIT BREAKERI IAMP.,CURVE 3



TYPICAL ASSOCIATED CABLE POWERED
FROM 120VAC POWER SUPPLY (UNGROUNDED)

FE-500,1245 AWG NO 8

RELAY BOARD O-ARB-39-24A
(45N 1699- 6)

FE-501,5AWG NO 12

RELAY BOARD O-ARB-39-24B
(45 N 1699- 6)

FAULT I E
FAULT 2 FE-519 (ITEM 2)

PNL 2 R 72
(45N2687-4)

OF I

FIGURE

120VAC VITAL
INSTRUMENT POWER BOARD I-rn (45N706-3)

HEINEMANN CIRCUIT BREAKER
15AMP, CURVE I

UL) ISOLATION TRANSFOMER
5y 3KVA(UNGROUNDED)

HEINEMANN CIRCUIT BREAKER
15AMP, CURVE 3

.0

C-"-I. I B

. I



TYPICAL ASSOCIATED CABLE POWERED FROM
24VDC POWER SUPPLY (GROUNDED)

FAULT I
FAULT 2

LTA3,70OAWG NO 4/0

BUSS,FNA
15AMP 24VDC DISTRIBUTION
(ONE LEG PANELC(55w2337)
ONLY)

1,"JUMPER, 24E ,15 AWG NO 14

BAY 39
TERMINAL PANEL
O-BAY-259-39
(55N2339-1)

LTA941 (ITEM 14) p

-a

O- B-296-19I(55N 1301-1)

TO SPEAKERS

FIGURE C-2-1:2

J. -.f

&

BATTERY-

CHARGER i.
300 AMP 24VDC BATTERY

"1- (COMMUNICATION)T- (55N1388-2)
GROUNDED

S

B



TYPICAL ASSOCIATED
6VDC POWER SUPPLY

-• ýVDC
GROUNDED

T

. BUSS _l

WAGc --

0Q-CAS-257-1/ CAB. 6
CENTRAL ALARM
STATION CAB 6
(55N 1378-2)

PC
CARD

-~ 1

rT2360 (ITEM 39)

* I.

' .FIGURE

4

a.
'S

CABLE POWERED FROM
(GROUNDED)

FAULT I

FAULT 2

O-PCS-257-D5
DOOR D5 DIESEL
GEN BUILDING
(55NI377-6)

a



,. p

TYPICAL ASSOCIATED CABLE POWERED FROM
8VAC POWER SUPPLY (GROUNDED)

,-LTA940 (ITEM 13)

0-JB-296-191(55N 1301-1)

TO SPEAKER

FIGURE C-2-1.4

O- BAY-259-39
8VAC AUDIO COMM RM BAY 39
MAX SIGNAL (55N 2339)
INTO AMPLIFIER
25-f.

_LfL

T_•50•f

1.



Table C-2-2

Twenty-four Cables Routed in Train A or B
Tray With Subsequent Routing In Different Segment(s)

of Nondivisional Tray*

Conduit
Routing - No vsn Ta

Train A Tray '~Nondivisiona1 Tray--' Train B Tray

Cable

FE1441FE500
FE668
FE688
FE840

FE1510
FE1556

LTA945
LTA952
LTA953

PL2482

PLR555

PP686PP446

lSR1
ISRIO

60 2SRI 61
61 2SRIO 63

*All of these cables are routed in voltage level V3
(Item 28) which is routed in V4 (480V) tray.

TI300**
T1340**

1SR500
ISR506

2SR500
2AE405

tray, except PLR555

**Sound powered telephone circuitt to analysis required.

062055.09



TABLE C-2-2.1

ASSOCIATED CABLES IDENTIFIED
IN TABLE C-2-2 POWERED FROM
120-VOLT AC POWER sJPPLY

Item No.

FE500*
FE668*
FE688*
FE840*
FEI441**
FEI510**
PL2482**
PP446**
PP686**
ISR1**
ISRI0**
1SR500**
ISR506**
2SRI**
2SR10**
2SR500**
2SR506**
FE1556**

*This cable is powered from an ungrounded 120-volt AC supply.

**This cable is powered from a grounded 120-volt AC supply.



TABLE C-2-2.2

ASSOCIATED CABLES IDENTIFIED
IN TABLE C-2-2 POWERED FROM

24-VOLT DC PKMER SUPPLY (GROUNDED)

•,No.Cable No.

16 LTA 945

20 LTA 953



TABLE C-2-2.3

ASSOCIATED CABLE IDENTIFIED
IN TABLE C-2-2 POWERED FROM

8-VOLT AC POWER SJPPLY (GROUNDED)

emNo. Cable No.

19 LTA 952



TABLE C-2-2.4

ASSOCIATED CABLE IDENTIFIED
IN TABLE C-2-2 POWERED FROM
480-VOLT AC poWER SUPPLY

28 PLR 555



TYPICAL ASSOCIATED CABLE, POWERED

FROM 120VAC POWER SUPPLY (,UNGROUNDED)

I2OVAC VITAL
INSTRUMENT

T

FAULT-X FE

POWER BOARD I-D1I (45N706-3)

HEINEMANN CIIRCUIT BREAKER
I5AMP,) CURVE I

ISOLATION TRANSFORMER
3KVA (UNGROUNDED)

HEINEMANN CIRCUIT BREAKER
15AMP, CURVE 3

-500 (ITEM I)

RELAY BOARD O-ARB-39-24A
(45N 1699-6)

9.

FIGURE C-2-2.1A



TYPICAL ASSOCIATED CABLE POWERED FROM
120VAC POWER,, SUPPLY (GROU NDED)

e

6•

FAULT
iFLFAU LT

480VAC VENT BOARD
IAI-A

(45BI770-2F)
(TITE-EF3-B o7o

• 70 AMP

rIPL3596

L. 480 120V
n I ,37.5KVA

kFE-1420 135 AWG

WESTINGHOUSE
EHB 1015
15 AMPS

RADIATION MONITORING. SAMPLE
POWER FIRE PROTECTION TRANSFORMER
GROUNDED (45W709-3)

NO 4/0

FIRE PROTECTION DISTRIBUTION
O-DPL-13-1 (45N708-5)

2 f'FE-1441 (ITEM 8)

PNL O-L-600
45W 1699-26

PANEL,

V,

d

FIGURE C-2.-2.1B ,p.
0

4.'¢ j --p.



TYPICAL ASSOCIATED
L24VDC POWER SUPPLY

CABLE POWERED FROM
(GROUNDED)

BATTERY
C HARGE R.T300AMPRG 24VDC BATTERY

-- (COMMUNICATION)
-T (55N 1388- )

GROUNDED

I
FAU LT

FAULT

rLTA3 70.AWGNO 4/0

BUSSIFNA
15A MP 24VDC DISTRI BU

: (ONE LEG PANEL (55W2337
ONLY)

JUMPER) 24E,15 AWG(NO.14

BU SS SIG
I AMP GMT
(ONE LEG
ONLY)

I- LTA94 5 (I

2-

O-JB 296-I 93
(55N 1301-1)

-- --- -

TO SPEAKERS

TION)

BAY 39
TERMINAL PANEL
O-BAY-259-39
(55N 2339 -I)

TEM 16)

FIGURE C-2-2.2

.A



TYPICAL ASSOCIATED CABLE POWERED
S8VAC POWER SUPPLY (GROUNDED)

/- LTA952 (ITEM 19)

. I
O-J B-296-1048
(55N 1301- 1)

I--

TO SPEAKER

C -2-2.3

FROM

O-BAY- 259 -39
8VAC AUDIO COMM RM BAY 39
MAX SIGNAL .-(55N2339) --
INTO AMPLIFIER
25L _L

's .

FIGURE



TYPICAL CIRCUIT FOR ASSOCIATED CABLE
POWERED FROM 480-VOLT AC POWER SUPPLY

480V FUEL & WASTE HANDLING BOARD A
O-MCC-216-A

ITE IOOA FRAME
THERMOMAGNETIC TRIP
SET ( 30A

PLR555"'A

O- DXF-233- 22
15KVA 3 $
480/208/120 V

LIGHTING TRANSFORMER

- O-LAC-233-22 LIGHTING CABINET

'FIGURE C-2-2.4

, .

FAULT

. i



Table C-2-3

Sixty-two Cables Routed Only In Voltage Level V3 Train A or B Tray
In Control Building With Subsequent Routing In Conduit

In Turbine Building

Control Building

Turbine Building
(Non-Seismic)

Train B Tra

Conduit (Typical)

Cable. (Tyr-ical).

LJU

69
70

71
73
75
77
79
81
83
85
87
89
91
93

95
97

99
.101

103
104

105
*107

109ill
113
115
117
119
121
123
125
127

062055.11

IG227
1G235

1V7740
1V7751
1V7765
IV7777
IV7815
IV7828
1I7840
1V7853
1W7885
IV7898
IV7912
1W7925

1SG82
1SG92

2SG82
2SG92

2G227
2G235

2V7740
2V7751
2V7765
2V7777
2W7815
2V7828
2V7840
2V7853
2V7885
2V7898
2V7912
2V7925

IV7742
IV7754
1I7768
IV7780
1W7 818
IV7831
IV7843
IV7 856
1W7888
1W7901
1V7916
1W7928

ISG87
ISG97

IG204

2SG87
2SG97

2G204

2V7742
2W7754
2V7768
2V7780
27 818
2W7831
2V7843
2W7856
2W7888
2V7901
2W7916
2W7928

96
98

159

100
102

160

106
108
110
112
114
116
118
120
122
124
126
128



TABLE C-2-3.1

ASSOCIATED CABLES IDENTIFIED
IN TABLE C-2-3 POWERED FROM

125-VOLT DC POWER SJPPLY (UNGFONED)

Itr N.Cable No.

71 IV7740
72 IV7742
73 1V7751
74 1V7754
75 IV7765
76 IV7768
77 IV7777
78 IV7780
79 IV7815
80 1V7818
81 1V7828
82 1V7831
83 1V7840
84 1V7843
85 1V7853
86 IV7856
87 1V7885
88 IV7888
89 1V7898
90 1V7901
91 IV7912
92 1V7916
93 1V7925
94 IV7928
95 ISG82
96 1SG87
97 ISG92
98 ISG97
99 2SG82

100 25G87
101 2SG92
102 2SG97
105 2V7740
106 2V7742
107 2V7751
108 2V7754
109 2V7765
110 2V7768



TABLE C-2--3.1 (continued)

ASSOCIATED CABLES IDLNTIFIED
IN TABLE C-2-3 POWERED FROM

125V DC POWER SUPPLY (UNGROUNDED)

CableNo.

2V7777
2V7780
2V7 815
2V7818
2V7828
2V7831
2V7840
2V7843
2V7853
2V7856
2V7885
2V7888'
2V7898
2V7901
2V7 912
2V7 916
2V7 925
2V7928

ItemNo.

ill
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128



TABLE C-2-3.2

ASSOCIATED CABLES IDEN~TIFIED
IN TABLE C-2-3 POWERED FROM

250V DC POWER SUPPLY (UNGROUNDED)

Item No. CableNo.

69 lG227
70 IG235

103 2G227
104 2G235
159 1G204
160 2G204



TYPICAL ASSOCIATED CABLE POWERED FROM
125VDC POWER SUPPLY (UNGROUNDED)

-F-i

313 125VDC'
* BTRY BD I

HFB (UNGROUNDED)

15A (45N703-1.)

, IB4OA, 296'AWG NO 12

2
BUSS I-PNL-99-54A
KAZ (45N1680-3)

FAULT I
FAUT 2 jIV7740 (ITEM 71)FAU LT. 2 •

I -JB-291-230
(45N (630-79)

a'

. FIGUIRE C-2-3. I

I.•

Ill



TYPICAL
250VDC

ASSOCIATED CABLE POWERED FROM
POWER SUPPLY (UNGROUNDED)

W TRI' PACK
" FB 20 AMP1' 500AMP LIMITER

0-BD -239 -IV3
25OVDC BATTERY
BD I PNL 3
(45N704-1)

t

fIB328210/AWG NO 10

I)O-J 1A-290-125Z

I1 G221A 2O01AWG NO 12

II-R-275-71
(45N[686-3)

IX

/1IG227 (ITEM 69)
2-

J B-291-1319
(45N 1612-2)

(NEW.MODIFICATION DRAWINGS NOT YET ISSUED)

* (

e.

'I

FIGU RE C-2-3.2 2,

S I

a~ ~-~*

FAULT

FAULT

r .

° I".e



Table C-2-4

Thirty Cables Routed Only In Voltage Level V2* Channel D, E, F, or G Tray
In Control Building With Subsequent Routing

In Turbine Building

Channel D
Tray

Control Building

Turbine Building
(Non-Seismic)

F G_ __

Item Caole

131
132
139
140

143

146
147
154
155

158

1PS23E
1PS24E
1PS246E
1PS248E

lPM2040E

2PS23E
2PS24E
2PS246E
2PS248E

2PM2040E

Item Cable

133
134
141
142

148
149
156
157

1PS43F
1PS44F
IPS251F
1PS253F

2PS43F
2PS44F
2PS251F
2PS253F

Item Cable

135 IPS63G
136 IPS64G

150 2PS63G
151 2PS64G

*Voltage level:

V2 - Medium level signal cables

062055.10

Item

129
130
137
138

144
145
152
153

Cable

1PS3D
lPS4D
IPS241D
1PS243D

2PS3D
2PS4D
2PS241D
2PS243D



TABLE C-2-4.1

ASSOCIATED CABLES IDENTIFIED

IN TABLE C-2-4 POWERED FROM

120V AC POWER SUPPLY (GROUNDED)

129 1PS3D
130 1PS4D
131 1PS23E

132 1PS24E
133 1PS43F
134 1PS44F

135 1PS63G
136 1PS64G
137 IPS241D
138 IPS243D
139 IPS246E
140 IPS248E

141 1PS251F
142 IPS253F
144 2PS3D
145 2PS4D

146 2PS23E

147 2PS24E
148 2PS43F
149 2PS44F
150 2PS63G

151 2PS64G
152 2PS241D
153 2PS243D
154 2PS246E
155 2PS248E
156 2PS251F
157 2PS253F

POWER



TABLE C-2-4.2

ASSOCIATED CABLES IDENTIFIED
IN TABLE C-2-4 POWERED FROM

65-VOLT DC POWER SUPPLY (UNGROUNDED)

Item No. Cable No.

143 1PM 2040E
158 2PM 2040E

052058.05



TYPICAL ASSOCIATED CABLE POWERED FROM
120VAC POWER SUPPLY (GROUNDED)

HEINEMANN • I20VAC VITAL INST
S15A CURVE 3 BOARD I-1 (45N706-2)

(GROUNDED)

v-IPVI25E

r IPS245E,42AWG NO 16

IJBI6-64(45N 1632-10)

FAULT I-
IPS246E

FAULT 2_ I

(ITEM 139)

I -TB-47-A
(TURB OIL PRESS SW)
(45N 1612-2)

•1 0 .

4

e.

PNL I-R-46
SSPS TRA
CH IL
(45N/1676- i)

FI G.U RE C-24. Iw.°



TYPICAL ASSOCIATED CABLE POWERED FR(

FAULT

ALARM UNIT-+

PANEL T P TP I

C-2- 4.2

5VDC POWER SUPPLY (UNGROUNDED)

3AMP I00MP

:10 VA ,,5 .. 5 0



* k.•

One Hundred Seventy Cables Routed Only
In Train A or B Tray Within Category I

Structures

Train A
Tray

No. fCables

Train B
Tray

No.ofCales1

*Voltage level:

V5-
V4-
V3-

6.9 kV medium-voltage power cables
480V low-voltage power cables
control cables

062055.08

Table C-2-5



APPENDIX C-3

Identification of Associated Cables

Table C-3 is a listing of the 160 associated cables identified for analysis
that have also been tabulated in Tables C-2-1, C-2-2, C-2-3, and C-2-4
according to their routing groupings.

For each cable number in Table C-3, an item number was assigned for
cross-reference to Table C-4. Also, Table C-3 gives the origin and
destination of each cable and the cable lengths (with identifying sketches
for each cable routing) necessary to perform the fault analysis in
Appendix C-4.

All information in Table C-3 was obtained from TVA cable schedules and TVA
cable tray node diagrams. For example, the exact locatons and length of
interaction areas were determined by an analysis of the cable routing of
each associated cable in conjunction with the routing of the other 159
associated cables.

APP.C3
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APPENDIX C-4

Fault Analysis of Associated Cables

To verify that the electrical faults, caused by the failure of the
associated cables, will not compromise the independence of the redundant
cable systems.

Method of Analysis

For each associated cable identified in Tables C-2-1, 2, 3, and 4 (Appendix
0-2), an equivalent electrical model (block diagram form) was developed
from TVA schematic and connection diagrams identifying the circuit power
source, applicable protective devices, and intermediate cables, if any,
from power source to origin of associated cable. Conductor sizes and cable
lengths were obtained from appropriate cable routing schedules.

Assuxning a conductor-to-conductor fault for ungrounded systems and a
copnductor-to-ground -fault for grounded systems, the fault current was

* calculated as the ratio of power source voltage to the sum of cable
resistances from power source to the point of fault. Mathematically,

Vsource
ISC = -- - _

ZRcables

Calculations of this nature were performed at appropriate fault locations,
as identified below. In this manner, minimum and maximum fault currents
were determined for each circuit; i.e., worst case fault conditions were
ascertained.

For each value of fault current computed, a protective device clearing time
was determined from manufacturer's time-current curves. The fault
condition thermal energy (12 t) was calculated and was compared to the
associated cable rated 12 t. (A sample calculation appears in Fig. C-4.)
Results of these calculations were compiled and appear in Table C-4.

Choice of Fault Location

The associated cable analysis was divided into four major categories
(Tables C-2-1, 2, 3, and 4, Appendix C-2) based upon the nature of cable
routing. Each major grouping was then subdivided based upon the circuit
power source voltage level, with the results tabulated as indicated below.
Further, a typical equivalent circuit for each subgrouping was developed
and appears in the respective figure indicated.
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APPENDIX C-4

Fault Analysis of Associated Circuits (continued)

Grouping
(Appendix C-2) Subgrouping Equivalent Circuit

Table C-2-1 Tables C-2-1.1,2,3, and 4 Figures C-2-1.1,2,3, and 4
Table C-2-2 Tables C-2-2.1,2,3, and 4 Figures C-2-2.1,2,3, and 4
Table C-2-3 Tables C-2-3.1 and 2 Figures C-2-3.1 and 2
Table C-2-4 Table C-2-4.1 Figure C-2-4.1

The choice of fault locations for each of the above groupings follows:

- a) Table C-2-1

This grouping is comprised of associated cables routed in voltage level
V3 Train A or B cable trays with two or more cables subsequently routed
in a common segment(s) of a nondivisional cable tray. Of concern is

•.-the potentiali during fault conditions, for destructive cable
interaction in the nondivisional cable tray, thus allowing an
indivjdual associated cable fault to propagate into cable trays of both
divisions. Since the prerequisite for this condition is the close
proximity of both Train A And B associated cables, the prime area of
interest is the nondivisional cable tray interaction area. Thus, fault
locations' were chosen inosuch a manner as to totally encompass the
nondivisional cable tray. The first fault was postulated at the entry
point of the associated cable into the train cable tray while the

* second fault was imposed at the exit of the associated cable from the
nondivisional cable tray. Since these fault locations do encompass the
associated cable interaction area, the fault currents and protective
device clearing times calculated represent boundary values; i.e., all
values of fault current and clearing time for the interaction area fall
between the limits computed (See sketches on page 1, Table C-3 of
Appendix C-3).

' b. Table C-2-2

This grouping is comprised of associated cables routed in Train A or B
cable trays with subsequent routing in. different segment(s) of a
nondivisional cable tray. Of concern is the potential for damage to
divisional cables due to the presence in the divisional cable tray of a
faulted associated cable. The only fault offering the possibility of
such damage is one. on the associated cable at its exit from the
divisional cable tray. Since this point is only minimally removed from
the load termination of the associated cable, negligible error is
introduced by imposing the fault at the load itself. (See Table C-3 of
sketches on page 15, Appendix C-3).
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APPENDIX C-4

Fault Analysis of Associated Circuits (continued)

c. Table C-2-3

This grouping is comprised of associated cables routed in voltage level
V3 Train A or B cable trays in the Control Building (seismic area) with
subsequent routing in conduit by divisional grouping in the Turbine
Building (nonseismic area). Of concern is the potential for damage to
divisional cables due to the presence in the divisional tray of a
faulted associated cable. The faults of interest for this grouping are
those resulting from a seismic event and are thus imposed at the
seismic Category I- boundary (Turbine Building/Control Building
interface) and at the Turbine Building cable termination point. See
sketches on page 7, Table C-3 of Appendix C-3).

d. Table C-2-4

-This grouping is comprised of associated cables routed in voltage level
V2 Channel P, E,.F, or G cable, trays in the Control Building (seismic
area) with subsequent routing in divisional conduit in the Turbine
Building (nonseismic area). Fault locations were chosen per section c,
above.

Conclusion

The results of this analysis demonstrate that electrical faults, caused by
the failure of the associated cables, will not compromise the independence
of the redundant cable systems. This was determined by verifying the
cable's associated protective device will clear the imp osed fault condition
(in an acceptable time period) without exceeding the I t rating for this
cable, For cables 128-142 and 144-157 (ID Nos.) a protection device
modification has been identified in the Remarks column on Table C-4. This

* modification is required for improved plant operation and not dictated by
this analysis.

APP. C4
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TABLE C-4

TENNESSEE VALLEY AUTHORITY

SHEET 1.OF 24

SUBJECT FAULT ANALYSIS OF ASSOCIATED CABLES PROJECT WATTS BAR NUCLEAR PLANT •., CHECKED BY DAT-

CONDUCTOR

CONTINUOUS

CABLE DATA PROTECTIVE DEVICE FAULT ANALYSIS CURRENT TYPICAL

* ITEM MARK NO. OF It POWER SOURCE RATING CLEARING I (S(ORT 1Rt RATING CIRCUIT

NO. LTR AW6 COND x 106 FOR BOARD VOLT. TYPE (AMP) TIME (SEC) CIRCUIT)AMP x 1 (AMP) REMARKS (APPENDIX C-2)

1 WDO-i 8 2-1C 1.41 DG rm 2A-A Vital 120 ac Bkr Hein 15 0.1 73.1 .000534 50 Fig. C-2-2.1A

0 (PXJ) C02 fire 1-III curve 3
protection

0 2 WGG 12 1-7C .12 DG rm 2A-A Vital 120 ac Bkr Hein 15 0.11 68.9 .000478 22 Fig. C-2-1.1B

(PJJ) C02 fire 1-III curve 3 1.5 23.2 .000807

protection

3 WGG 12 1-7C .12 DG rm lA-A Vital 120 ac Bkr Hein 15 0.1 66.0 .000453 22 Fig. C-2-1.1B

(PjJ) C02 fire 1-III curve 3 1.5 22.9 .000786

protection

4 WDD-1 8 2-IC 1.41. DG rm 2B-B Vital 120 ac Bkr Hein 15 0.11 70.6 .000548 50 Fig. C-2-2.1A

(PXJ) C02 fire 1-IV curve 3
protection

5 WGG 12 1-7C .12 DG rm 2B-B Vital 120 ac Bkr Hein 15 1.2 20.5 .000504 22 Fig. C-2-2.1A

(PjJ) C02 fire i-IV curve 3
protection

6 WGG 12 1-7C .12 DG rm 18-B Vital 120 ac Bkr Hein 15 0.11 61.1 .000410 22 Fig. C-2-1.1B

(PjJ) C02 fire 1-IV curve 3 3.0 19.7 .001164

protection

7 -WGB-1 12 1-2C .221 Fire pump Inst 120 ac Fuse Buss 6 0.17 22.4 .000085 27.3 Fig. C-2-1.1A

(PXMJ) start ckt pwr 1-B KAZ
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TENNESSEE VALLEY AUTHOR ITY

Pbv - ~SHEET2OF4

SUBJECT FAULT ANALYSIS OF ASSOCIATED CABLES PROJECT WATTS BAR NUCLEAR PLANT C DATE CHECKED BY DATE-

CONDUCTOR
CONTINUOUS

CABLE DATA PROTECTIVE DEVICE FAULT ANALYSI4  CURRENT TYPICAL
ITEM MARK NO. OF I't POWER SOURCE RATING CLEARING I (SHORT It RATING CIRCUIT
NO. LTR AWG COND x 106 FOR BOARD VOLT. TYPE (AMP) TIME (SEC) CIRCUIT)AMP x 106 (AMP) REMARKS (APPENDIX C-2)

1.41 120 vac sup

1.41 120 vac sup
sup

1.41 120 vac sup

1.41 120 vac sup

.302 120 alm sup

0.0458 CAP O-CSPR
-252-84

0.0458 CAP O-CSPR
-262-84

0.0458 CAP O-CSPR

-252-93

to Remarks.

DPL-13-1
fire pro
dist pnl

DPL-13-1
fire pro
dist pnl

DPL-13-1
fire pro
dist pnl

DPL-13-1
fire pro
dist pnl

DPL-13-1
fire pro
dist pnl

Comm rm
Bay 39
dist pnl

120 ac

120 ac

120 ac

120 ac

120 ac

24 dc

W EHB
5kr

W EHB
Bkr

W EHB
bkr

W EHB
5kr

W EHB
bkr

Fuse.
Buss,
GMT

2.0

0.02
2.4

0.02
2.5

.02
2.4

4.5

.01

.08

139

2996
124

2996
119

2996
125

86

80.8
4.6

.038

.179

.037

.179

.035

.179

.037

.033

.000065

.000002

50

50

50

50

30.8

16.4

16.4

16.4

8

9

10

11

12

13

14

15

*Not

WDOD-1 8
(PXJ)

WDD-1 8
(PXJ)

WOD-I 8
(PXJ)

WDD-i 8
(PXJ)

WFB 10
(PJJ)

WVA 16
(XLPE)

WTO-2 16
(XLPE)

WVA 16

(XLPE)

applicable.

2-1C

2-1C

2-1C

2-1C

1-2C

1-2C

1-2C

1-2C

Refer

Low level iignal
cable, no "s.c.

See remark on
i tean 13

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

C-2-2.1A

C-2-1.1A

C-2-1.1A

C-2-1.1A

C-2-2.1B

C-2-1.4

C-2-1.2

C-2-1.4
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SHEET 3 OF 24.
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CONTINUOUS

CABLE DATA PROTECTIVE DEVICE FAULT ANALYSIS CURRENT TYPICAL

ITEM MAR NO. OF I-It POWER SOURCE RATING CLEARING FI RT It RATING CIRCUIT

NO. LTR AWG COND x 106 FOR BOARD VOLT. TYPE (AMP) TIME (SEC) CIRCUIT)AMP x 106 (AMP) REMARKS (APPENDIX C-2)

0.0458 CAP O-CSPR
-252-93

0.0458 CAP O-CSPR
-252-91

0.0458 CAP O-CSPR
-252-91

0.0458 CAP O-CSPR
-252-88

0.0458 CAP O-CSPR
-252-88

0.0458 CAP O-CSPR
-252-86

0.0458 CAP O-CSPR
-252-86

0.0458 CAP O-CSPR

-252-85

to Remarks.

Comm r. 24 dc
Bay 39
dist pnl

Comm ru 24 dc
Bay 39
dist pnl

Comm rm 24 dc
Bay 39
dist pnl

Cam rm 24 dc
Bay 39
dist pnl

Fuse 1 .085
Buss
GMT

Fuse 1 .01
Buss .08
GMT

Fuse 1 .09
Buss
GMT

Fuse 1 .01
Buss .085
GMT

* . •

4.4 .000002

80.8 .000065
4.6 .000002

4.2 .000002

80.8 .000065
4.4 .000002

16.4

16.4

16.4

16.4

16.4

16.4

16.4

16.4

See remark on
item 13

See remark on
item 13

See remark on
item 13

See remark on
item 13

16

17

18

19

20

21

22

23

*Not

WTO-2 16
(XLPE)

WVA 16
(XLPE)

WTO-2 16
(XLPE)

WVA 16
(XLPE)

WTO-2 16
(XLPE)

WVA 16
(XLPE)

WTO-2 16
(XLPE)

WVA 16

(XLPE)

applicable.

1-2C

1-2C

1-2C

1-2C

1-2C

1-2C

1-2C

1-2C

Refer

Fig. C-2-2.2

Fig. C-2-1.4

Fig. C-2-1.2

Fig. C-2-2.3

Fig. C-2-2.2

Fig. C-2-1.4

Fig. C-2-1.2

Fig. C-2-1.4



IWE C-4

TENNESSEE VALLEY AUTHORITY

SUBJECT FAULT ANALYSIS OF ASSOCIATED CABLES PROJECT WATTS BAR NUCLEAR PLANT

SHEET 4 OF24

COMPUTE DYA-- CHECKED BY T

CONDUCTOR
CONTINUOUS

CABLE DATA PROTECTIVE DEVICE FAULT ANALYSI§ CURRENT TYPICAL
ITEM MARK NO. OF IEt POWER SOURCE RATING CLEARING I (SHORTI t RATING CIRCUIT
NO. LTR AWG COND x 106 FOR BOARD VOLT. TYPE (AMP) TIME (SEC) CIRCUIT)AMP x 106 (AMP) REMARKS (APPENDIX C-2)

1-2C 0.0458 CAP O-CSPR Comm rm 24 dc
-252-85 Bay 39

dist pnl

12 1-SC .12 DGB fuel oil
trans pump
cont

12 1-2C .221 Yard fuel
oil trans
pump cont

12 1-5C .12 Yard fuel
oll trans
pump cont

Diesel 120 ac
aux
BD 2B2-B
aux pwr
xfmr

Diesel 120 ac
aux
BD 2B2-B
aux pwr
xfmr

Diesel 120 ac
aux
BD 282-B
aux pwr
xfmr

Fuse
Buss

Fuse
Chase
Shawmut
TRM

Fuse
Chase
Shawmut
TRM

Fuse
Chase
Shawmut
TRM

1 .01
.085

1.0 .015
.025

1.0 .015
.045

1.6 .017
.083

80.8 .000065
4.4 .000002

33* .000017*
24.2 .000014

33* .000017*
18.8 .000016

28.8 .000014
14.2 .000017

16.4 Fig. C-2-1.2

22 *Power supply Fig. C-2-1.1A
limits to 33 amps,
max. Isc & 12t
per this value

22 *Power supply Fig. C-2-2.1B
limits to 33 amps,
max. Isc & 12T
per this value

Fiq. C-2-1.1A

28 WFA-4
(PXMJ)

29 WHB 14
(PJJ)

*Not applicable.

1-3C 1.41 Ltg Cab 22 Fuel & 480 ac Bkr
xfjnr sup waste ITE

handling EF
Bd A

1-2C .0473 DG IA-A com Vital
start rel 1-III
ckt

Refer to Remarks.

120 ac Fuse
Buss
KAZ

30 1.5

6 .14
.021

266.8 .10677

25.6 .000092
63.9 .000085

Fig. C-2-2.4

Fig. C-2-1.1A

24 WTO-2
(XLPE).

25 WGE
(PJJ)

26 WGB-1
(PXMJ)

27 WGE
(PJJ)
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'"EMBLE C-4

TENNESSEE VALLEY AUTHORITY

IBIECT FAuLT ANALYSIS OF ASSOCIATED CABLES PROJECT WATTS BAR NUCLEAR PLANT

SHEET StOF 24i-

COMPUTED BY DATE CHECKED BY

CONDUCTOR
CONTINUOUS

CABLE DATA PROTECTIVE DEVICE FAULT ANALYSIS CURRENT TYPICAL

ITEM MARK NO. OF Izt POWER SOURCE RATING CLEARING I (SHORT I2t RATING CIRCUIT

NO. LTR AM6 COND x 106 FOR BOARD VOLT. TYPE (AMP) TIME (SEC) CIRCUIT)AMP x 106 (AMP) REMARKS (APPENDIX C-2)

Vital
1-III

Vital
1-III

Vital
1-III

Fuse
Buss
KAZ

Fuse
Buss
KAZ

Fuse
Buss
KAZ

24.9

84.7
26.4

27.4

.0c.00

.00

* * * * *

)0081 17.6

00122 17.6
)0084

30105 17.6

164

* 16.4

30 WHB
(PJJ)

31 WHB
(P11)

32 WHB
(PJJ)

33 WTD
(PE)

34 WvG
(XLPE)

35 WTO
(PE)

36 WVG
(XLPE)

-- Fig.

-- Fig.

-- Fig.

Sound powered
communication
circuit - No Isc

Sound powered
communication
circuit - No Isc

Sound powered
communication
circuit - No Isc

Sound powered
communication
circuit No Isc

*Not applicaole. Refer to Remarks.

1-2C

1-2C

1-2C

1-12P

2-12C

2-1P

2-12C

.0473

.0473

.0473

.0647

.0458

.0102

.0458

DG 2A-A com
start rel
ckt

DG 1B-B coin
start rel
ckt

DG 2B-B com
start rel
ckt

Telephone
system

Primary
system

SP Tel DGB

Alternate
system

12.7

16.4

C-2-2. 16

C-2-1.1A

C-2-2. 1B



1WM-4

TENNESSEE VALLEY AUTHORITY

SUBJECT FAULT ANALYSIS OF ASSOCIATED CABLES

CABLE DATA
ITEM MARK NO. OF It POWER

NO. LTR AWG COED x 106 FOR BOARD

37 WHB-1 14 1-2C .0874 Door D5 xfmr Instr
(PXMJ) sup pwr

pnl 1A

38 WHB 14 1-2C .0473 Door D33 Instr
(PJJ) xfmr sup pwr

pnl 1A

39 WTG-1 19 1-3P .00647 CAS cont Central
(PE) door D5 alarm

cabinet

40 WTG-1 19 1-3P .00647 SAS cont Central
(PE) door D5 alarm

cabinet

41 WTG-1 19 1-3P .00647 CAS cont Central
(PE) door D33 alarm

cabinet

42 WTG-1 19 1-3P .00647 SAS cont Central
(PE) door D33 alarm

cabinet

*Not applicable. Refer to Remarks.

SOUR

12

6

6

6

6

PROJECT WATTS BAR NUCLEAR PLANT

PROTECTIVE DEVICE
tCE RATING CLEARING
LT. TYPE (AMP) TIME (SEC)

20 ac Buss 1 0.01
AGC 0.01
fuse

20 ac Buss 1 0.01
AGC 0.01
fuse

VDC Buss 1 *
AGC *
fuse

VDC Buss 1 *
AGC *
fuse

VDC Buss 1 *
AGC *
fuse

VDC Buss 1 *
AGC *
fuse

SHEET 6 OF:24. R.L. Lfh

COMPUTED BY DATE CHECKED BY-

CONDUCTOR
CONTINUOUS

FAULT ANALYSIS CURRENT TYPICAL
I (SHORT I-t RATING CIRCUIT

CIRCUIT)AMP x 106 (AMP) REMARKS (APPENDIX C-2)

333.8 .001114 22.8 -- Fig. C-2-1.1A
32.9 .000011

272.7 .00074 17.6 -- Fig. C-2-1.1A
33.2 .000011

0.7 4 See remark on Fig. C-2-1.3
0.2 item No. 2

0.6 4 See remark on Fig. C-2-1.3
0.2 item No. 2

0.6 * See remark on Fig. C-2-1.3
0.2 * item No. 2

0.6 4 See remark on Fig. C-2-1.3
0.3 item No. 2



DPfn.1•T WATTS BAR NUCLEAR PLANT

w
SHEET 7 OF 24

COMPUTED BY DATE CHECKED BY DATE
•IJU i.Lt r ULi I RROLI1Ia UF JAV fWL. ... fl a , . ...... ...................

CONDUCTOR
CONTINUOUS

CABLE DATA PROTECTIVE DEVICE FAULT ANALYSIS CURRENT TYPICAL

ITEM MARK NO. OF Irt POWER SOURCE RATING CLEARING I SORT Ict RATING CIRCUIT

NO. LTR AWG COND x 106 FOR BOARD VOLT. TYPE (AMP) TIME (SEC) CIRCUIT)AMP x 106 (AMP) REMARKS (APPENDIX C-2)

43 WTG-1 19
(PE)

44 WTG-1 19
(PE)

45 WTG-1 19
(PE)

46 WTG-1 19
(PE)

47 WTG-1 19
(PE)

48 WTG-1 19

(PE)

*Not applicable.

1-3P

1-3P

1-3P

1-3P

1-3P

1-3P

Refer

.00647 Door 015
status

.00647 Door D15
status

.00647 Door D16
status

.00647 Door D16
status

.00647 Door D17
status

.00647 Door D17

status

to Remarks.

Central
alarm
cabinet

Central
alarm
cabinet

Central
alarm
cabinet

Central
alarm
cabinet

Central
alarm
cabinet

Central
alarm
cabinet

6 DC

6DC

6 DC

6 DC

6 DC

6 DC

Buss
AGC
fuse

Buss
AGC
fuse

Buss
AGC
fuse

Buss
AGC
fuse

Buss
AGC
fuse

Buss
AGC
fuse

0.35

0.01

0.35

0.01

0.35

0.01

2.6
0.4

14.6
0.5

2.6
0.4

14.6
0.5

2.6
0.4

14.1

.0000023

.0000021

.0000023

.0000021

.0000023

.0000021

See remark on
item No. 2

See remark on
item No. 2

See remark on
item No. 2

See remark on
item No. 2

See remark on
item No. 2

See remark on
item No. 2

... ~* ~ *n.** VCC nr a~nI-TA1rfl rADIr~

I
Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

C-2-1.3

C-2-1.3

C-2-1.3

C-2-1.3

C-2-1.3

C-2-1.3

TAM C-4

TENNESSEE VALLEY AUTHORITY



1W1MBLE C-4

TENNESSEE VALLEY AUTHORITY

SUBJECT FAULT ANALYSIS OF ASSOCIATED CABLES

CABLE DATA
ITEM MARK NO. OF I2t POWER
NO. LTR AWG COND x 106 FOR BOARD

49 WTG-1 19 1-3P .00647 Door D18 Central
(PE) status alarm

station
cabinet

50 WTG-1 19 1-3P .00647 Door 018 Central
(PE) status alarm

station
cabinet

51 "WHO 14 1-4C .0473 DG corridor Inst pw
(pJJ) wtr spray 1B

cont

52 WHC 14 1-3C .0473 Power off Inst pw
(PJJ) FCV-67-66-A 1A

53 WHC 14 1-3C .0473 Power off Inst pw
(PJJ) FCV-67-68-A 1A

54 WHC 14 1-3C .0473 Power off Inst pw
(PJJ) FCV-67-67-B 1B

*Not applicable, Refer to Remarks.

SOUl

6

6

PROJECT WATTS BAR NUCLEAR PLANT

PROTECTIVE DEVICE
RCE RATING CLEARING
OLT. TYPE (ANP) TIME (SEC)

DC Fuse 1 0.35
Buss *
AGC

DC Fuse 1 0.01
0..,-. *1

'r 120 ac

r 120 ac

rr 120 ac

Tr 120 ac

AGC

Fuse
Buss
KAZ

Fuse
Buss
AGC

Fuse
Buss
AGC

Fuse
Buss
AGC'

0.012
0.3

0.015

0.015

0.017

-,-MEET 8, OF 24.

COMPUTED BY DATE CHECKED BY

CONDUCTOR
CONTINUOUS

FAULT ANALYSIS CURRENT TYPICAL
I (SHORT It RATING CIRCUIT

CIRCUIT)At4P x 106 (AMP) REMARKS (APPENDIX C-2)

2.6 .0000023 4 See remark on Fig. C-2-1.3
0.4 * item No. 2

14.6 .0000021 4 See remark on Fig. C-2-1.3
0.5 * item No. 2

94.8 .000107 17.6 Fig. C-2-1.1A
17.0 .000086

13.2 .0000026 17.6 Fig. C-2-2-1B

13.3 .0000026 17.6 Fig. C-2-2.1B

11.0 .000002 17.6 Fig. C-2-2-1B



IWE C-4

TENNESSEE VALLEY AUTHORITY

SIS•iECT FAULT ANALYSIS OF ASSOCIATED CABLES PROJECT WATTS BAR NUCLEAR PLANT

I SHEET 9 OF 24

eAc 2-TE-OCECKD.BCOPTE Y EFT CHECKED 9Y Dr

CONDUCTOR
CONTINUOUS

CABLE DATA PROTECTIVE DEVICE FAULT ANALYSIS CURRENT TYPICAL
ITEM MARK NO. OF I1t POWER SOURCE RATING CLEARING I (SHORT Izt RATING CIRCUIT
NO. LTR AUG COND x 106 FOR BOR VOLT.- TYPE (AMP) TIME (SEC) CIRCUIT)AMP x 106 (AMP) REMARKS (APPENDIX C-2)

.0473 Power off
FCV-67-65-B

.0874 HS-30-447C
P-Auto

.0874 HS-30-451C
P-Auto

.0874 HS-30-449C
P-Auto

.0874 HS-30-453C
P-Auto

.0473 Pwr off
FCV-67-66-A

.0473 Pwr off

FCV-67-68-A

to Remarks.

Inst pwr
18

Inst pwr
IA

Inst pwr
1A

Inst pwr
1B

Inst pwr
1B

Inst pwr
2A

Inst pwr
2B

Fuse
Buss
AGC

Fuse
Buss
AGC

Fuse
Buss
AGC

Fuse
Buss
AGC

Fuse
Buss
AGC

Fuse
Buss
AGC

Buss
AGC
fuse

1

1

1

1

1

1

1

0.017

0.01
0.011

0.01
0.011

0.01
n.015

0.01
0.015

0.015

0.015

11.0 .000002

190.0 .000361
13.5 .000002

190.0 .000361
13.7 .000002

187.0 .000349
12.0 .0000021

187.0 .000349
12.2 .0000021

12.0 .0000021

12.0 .000002

17.6

22.8

22.8

22.8

22.8

17.6

17.6

Fig. C-2-2.1B

Fig. C-2-1.1A

Fig. C-2-1.1A

Fig. C-2-1.1A

Fig. C-2-1.1A

Fig. C-2-2.1B

Fig. C-2-2.1B

55

56

57

58

59

60

61

*Not

WHC 14
(Paa)

WHB-1 14
(PXMJ)

WHO-I 14
(PXMJ)

WHB-1 14
(PXMJ)

WHB-1 14
(PXMJ)

WHC 14
(PJJ)

WHC 14

(PJJ)

applicable.

1-3C

1-2C

1-2C

1-2C

1-2C

1-3C

1-3C

Ref er



1W -4

TENNESSEE VALLEY AUTHORITY

SUBJECT FAULT ANALYSIS OF ASSOCIATED CABLES PROJECT WATTS BAR NUCLEAR PLANT

SHEET 10 0EO2

' T A U ED9W "D 2CHECKED BY-DT

CABLE DATA
MARK NO. OF Ict
LTR AWG COND x 106

WHC 14 1-3C .0473
(PJJ)

WHC 14 1-3C .0473
(PJJ)

WHB-1 14 1-2C .0874
(PXMJ)

WHB-1 14 1-2C .0874
(PXMJ)

WHB-1 14 1-2C .0874
(PXMJ)

WHB-1 14 1-2C .0874
(PXMJ)

WGB-1 12 1-2C .221
(PXMJ)

FOR

Pwr off
FCV-67-67-B

Pwr off
FCV-67-65-B

HS-30-448C
P-auto

HS-30-452C
P-auto

HS-30-450C
P-auto

HS-30-454C
P-auto

i2OV alm sup

POWER SOURCE
BOARD VOLT.

Inst pwr 120 ac
2B

Inst pwr 120 ac
28

Inst pwr 120 ac
2A

Inst pwr 120 ac
2A

Inst pwr 120 ac
2B

Inst pwr 120 ac
2B

DPL-13-1 120 ac
Fire prot

MI 1Mb ~EF~1Ng
ITEM

(AMP)

1

1

1

1

1

1

15

CLEARING
TIME (SEC)

0.016

0.016

0.015
0.01

0.015
0.01

0.013
0.01

0.013
0.01

35

PROTECTIVE DEVICE

TYPE

Buss
AGC
fuse

Buss
AGC
fuse

Buss
AGC
fuse

Buss
AGC
fuse

Buss
AGC
fuse

Buss
AGC
fuse

W
o

EHB
BKR

FAULT ANALYSIS
I (SHORT It

CIRCUIT)AMP x 106

11.7 .000002

11.8 .000002

12.0 .000002
196.0 .00038

11.8 .000002
58.3 .000033

12.9 .000002
229.7 .00052

12.9 .000002
229.7 .000527

37.3 .0486

LUNUUt. IUK
(GUNUL( I UKCONTINUOUS
CURRENT
RATING
(AMP)

17.6

17.6

22.8

22.8

22.8

22.8

27.35

ITEM
NO.

62

63

64

65

66

67

68

TYPICAL
CIRCUIT

REMARKS (APPENDIX C-2)

Fig. C-2-2.1B

Fig. C-2-2.1B

Fig. C-2-I.1A

Fig. C-2-1.1A

Fig. C-2-1.1A

Fig. C-2-1.1A

Fig. C-2-1.1B



E C-4

TENNESSEE VALLEY AUTHORITY

SHEET 11 OF-24 .

SUBJECT FAULT ANALYSIS OF ASSOCIATED CABLES PROJECT WATTS BAR NUCLEAR PLANT COMPUTED BTE CHECKED BY DATE

CONDUCTORCONTINUOUS 
'•

CABLE DATA PROTECTIVE DEVICE FAULT ANALYSIS COCURRENT TYPICALCULEDAARRETN CIRCUIT

ITEM MARK NO. OF Ict POWER SOURCE RATING CLEARINU I (SHORT I~t RATING

.VDr (AIM~ TIMF (SECI CIRCUIT)AMP x 106 (AMP) REMARKS (APPENDIX C-2)
NO. LTR AWG COND x 111

69 WGB 12 1-2C
(PJJ)

70 WGB
(PJJ)

71 WHB
(PJJ)

.0473 Trip bus A

12 1-2C .0473 Trip bus A

14 1-2C .0473 Main stm
cool down
vlv cont

72 WHC 14 1-3C .0473 Main stm
(PJJ) cool down

vlv cont

250Vbatt
Bd 1

250V
batt
Bd 1

250 dc WTKR
Tri-pac
FB

250dc W
BKR
Tri-pac
FB

Battery 125 dc KAZ
BD I Buss

Battery 125 dc KAZ
BD II Buss

20 0.91.8

20 2.7
3.3

6 0.018
0.035

6 0.034
0.065

204.7 .03771153.9 .04266

116.3 .03651
98.6 .03211

78.3 .00011
50.4 .000089

52.8 .000094
36.0 .000084

22.0

22.0

17.6

17.6

FORFigr C..--. .

Fig. C-2-3.2

Fig. C-2-3.2

Fig. C-2-3.1

Fig. C-2-3.1



TENNESSEE VALLEY AUTHORITY
SHEET 12OFZ 4

_/.

SUBJECT FAULT ANALYSIS OF ASSOCIATED CABLES PROJECT WATTS BAR NUCLEAR PLANT E¶ 7 CECKED ByD

CONTINUOUS TYPICAL

PROTECTIVE DEVICE FAULT ANALYSIS CURRENT CIRCUIT
CABLE DATA POWER SOURCE RATING CLEARING T 1SHORT (Et RATING C -2)

ITE R ARK CND, F 6 O B D VOLT. TYPE (AMP) TIME (SEC) CIRCUIT)AMP x 106 (AMP) REMARKS (APPENDIX C-2)
NO. LTR AWG COND x 16 FOR--

14 1-2C .0473 Main stm
dump vlv
cont

14 1-3C .0473 Main stin
dump vlv
cont

14 1-2C .0473 Main stm
dump vlv
cont

76 WHC 14 1-3C .0473 Main stm

(PjJ) dump vlv
cont

77 WHB 14 1-2C .0473 Main stm

(PjJ) dump vlv
cont

78 WHC 14 1-3C .0473 Main stm

(PJJ) dump vlv
cont

79 WHB 14 1-2C .0473 Main stm

(PJJ) cool down
vlv cont

Battery 125 dc Buss KAZ 6
bd I fuse

Battery 125 dc Buss KAZ 6

bd II fuse

Battery 125 dc Buss KAZ 6

bd I fuse

Battery 125 dc Buss KAZ 6

bd II fuse

Battery 125 dc Buss KAZ 6

bd I fuse

Battery 125 dc Buss KAZ 6

bd II fuse

Battery 125 dc Buss KAZ 6

bd I fuse

.018.035

.034

.065

.018

.035

.034

.067

.018

.035

.034.065

.018

.035

78.3 .0O011
50.4 .000088

52.8 .000094
36.0 .000084

78.3 .00011
50.4 .000088

52.8 .000094
34.4 .000079

78.3 .00011
50.4 .000088

52.8 .000094
36.0 .000084

78.3 .00011
50.4 .000088

17.6

17.6

17.6

17.6

Fig. C-2-3.1

Fig. C-2-3.1

Fig. C-2-3.1

Fig. C-2-3.1

Fig. C-2-3.1

Fig. C-2-3.1

73 WHB
(PJJ)

74 WHB
(PJJ)

75 WHB
(PJJ)



_____________ -~ - ~ -

@I 'LWE C-4

TENNESSEE VALLEY AUTHORITY

SUBJECT FAULT ANALYSIS OF ASSOCIATED CABLES

CABLE DATA
ITEM MARK NO. OF Ict POWER

NO. LTR AWG COND x 106 FOR BD

80 WHC 14 1-3C .0473 Main stm Battery
(PJJ) cool down bd II

vlv cont

81 WHB 14 1-2C .0473 Main stm Battery
(PJJ) dump vlv bd I

cont

82 WHC 14 1-3C .0473 Main stm Battery
(PJJ) dump vlv bd II

cont

83 WHB 14 1-2C .0473 Main stm Battery
(PJj) dump vlv bd I

cont

84 WHC 14 1-3C .0473 Main stm Battery
(PJJ) dump vlv bd II

cont

85 WHB 14 1-2C .0473 Main stm Battery
(PJJ) dump vlv bd I

cont

86 WHC 14 1-3C .0473 14ain stm Batters
(PJJ) dump vlv bd II

cont

PROJECT WATTS BAR NUCLEAR PLANT

PROTECTIVE DEVICE FAULT
SOURCE RATING CLEARING I (SHOR

VOL. TYPE (AMP) TIME (SEC) CIRCUIT)

125 dc Buss KAZ 6 .034 52.8
fuse .065 36.0

125 dc Buss KAZ 6 .018 78.3
fuse .036 49.3

125 dc Buss KAZ 6 .034 52.8
fuse .065 36.0

125 dc Buss KAZ 6 .018 78.3
fuse .04 46.9

125 dc Buss KAZ 6 .034 52.8
fuse .065 36.C

125 dc Buss KAZ 6 .018 78.3
fuse .036 49.3

125 dc BuMs KAZ 6 .034 52.f
fuse .065 36.(

SHEET 13 OF-24 :•

COPTEVB D* CHECKED By IT

CONDUCTOR
CONTINUOUS

ANALYSIý CURRENT TYPICAL
T Ijt RATING CIRCUIT
AMP x I16  (AMP) REMARKS (APPENDIX C-2)

.000094 17.6 Fig. C-2-3.1

.000084

.00011 17.6 Fig. C-2-3.1

.000087

.000094 17.6 Fig. C-2-3.1

.000084

7 .00011 17.6 Fig. C-2-3.1
.000087

.000094 17.6 Fig. C-2-3.1

.000084

.00011 17.6 Fig. C-2-3.1

.000087

3 .000094 17.6 Fig. C-2-3.1
.000084



W ~WE C-4w

TENNESSEE VALLEY AUTHORITY

Wd tiISHEET 14 OF 24-

SUBJECT FAULT ANALYSIS OF ASSOCIATED CABLES PROJECT WATTS BAR NUCLEAR PLANT CONDUR

ON U TOR" - °
CONTINUOUS

CABLE DATA PROTECTIVE DEVICE FAULT ANALYSIS CURRENT TYPICAL

CALL A14 LERN TCHRTAN YIz CURETNT" CIRCUIT

ITEM MARK NO. OF ILt POWER SOURCE RATING CLEARING RA RS T (t CTING C -

NO. LTR AWG COND x 106 FOR BOARD VOLT-. TYPE (AMP) TIME (SEC) CIRCUIT)AMP x 106 (AMP) REMARKS (APPENDIX C-?)

87 WHB 14 1-2C .0473 Main stm
(PJJ) cool down

vlv cont

88 WHC 14 1-3C .0473 Main stm

(Pjj) cool down
vlv cont

89 WHB 14 1-2C .0473 Main stm

(PJJ) dump vlv
cont

90 WHC 14 1-3C .0473 Main stm

(PjJ) dump vlv
cont

91 WHB 14 1-2C .0473 Main stm

(PJJ) dump vlv
cont

92 WHC 14 1-3C .0473 Main stm

(PJJ) dump vlv
cont

93 WHB 14 1-2C .0473 'Main stm

(PJJ) dump vlv
cont

Batterybd I
125 dc Buss KAZ 6fuse

Battery 125 dc Buss KAZ 6
bd II fuse

Batterybd I
125 dc Buss KAZ 6fuse

Battery 125 dc Buss KAZ 6
bd II fuse

Battery 125 dc Buss KAZ 6
bd I fuse

Batterybd 1l
125 dc Buss KAZfuse

Battery 125 dc Buss KAZ
bd I fuse

.018.036

.034

.065

.018

.036

.034

.065

.018

.036

6 .034.065

6 .018
.036

78.3 .0001149.3 .000087

52.8 .000094
36.0 .000084

78.4 .00011
49.3 .000087

52.8 .000094
36.0 .000084

78.3 .00011
49.3 .000087

52.8 .000094
36.0 .000084

78.3 .00011
49.3 .000087

17.6

17.6

Fig. C-2-3.1

Fig. C-2-3.1

Fig. C-2-3.1

Fig. C-2-3.1

Fig. C-2-3.1

Fig. C-2-3.1

Fig. C-2-3.1

17.6

17.6



TABLE C-4

TENNESSEE VALLEY AUTHORITY

SUBJECT FAULT ANALYSIS OF ASSOCIATED CABLES

CABLE DATA ,
ITEM MARK NO. OF let
NO. LTR AWG tOND x106

POWER SOURCE
FOR OAR VOLT.

PROJECT WATTS BAR NUCLEAR PLANT

PROTECTIVE DEVICE
RATING CLEARING

TYPE (AMP) TIME (SEC)

SHEET 15 OF 24

0mqpU E CHECKED BY DATE

FAULT ANALYSIS
CI (SHORT IP tCIRCUIT)AMP x 106

fOiDUCTOR
CONITINUOUSCURRENT
RATING

(AMP)

TYPICAL
CIRCUIT

REMARKS (APPENDIX C-2)

14 1-3C .0473 Main stm
dump vlv
cont

14 1-2C .0874 FSV-46-9A
cont

14 1-2C .0874 FSV-46-9B
cont

14 1-2C .0874 FSV-46-36A
cont

14 1-2C .0874 FSV-46-36B
cont

14 1-2C .0874 FSV-46-9A
cont

14 1-2C .0874 FSV-46-9B
cont

14 1-2C .0874 FSV-46-36A
cont

14 1-2C .0473 FSV-46-36B
cont

Battery
bd II

Battery
bd I

Battery
bd II

Battery
bd I

Battery
bd II

Battery
bd III

Battery
bd IV

Battery
bd III

Battery
bd IV

125 dc Buss KAZ
fuse

125 dc Buss KAZ
fuse

125 dc Buss KAZ
fuse

125 dc Buss KAZ
fuse

125 dc Buss KAZ
fuse

125 dc Buss KAZ
fuse

125 dc Buss KAZ
fuse

125 dc Buss KAZ
fuse

125 dc Buss KAZ
fuse

6 .034.065

6 .031
.06

6 .068
.11

6 .031
.06

6 .065'
.11

6 .053
.032

6 .017,
.038

6 .05
.09

6 .017
.038

94 WHC
(PJJ)

95 WHB-1
(PXMJ)

96 WHB-1
(PXMJ)

97 WHB-1
(PXMJ)

98 WHB-1
(PXMJ)

99 WHB-1
(PXMJ)

100 WHB-1
(PXNJ)

101 WHB-1
(PXMJ)

102 WHB
(PJJ)

Fig. C-2-3.1

Fig. C-2-3.1

Fig. C-2-3.1

52.836.0

54.2
37.9

35.8
27.4

54.2
37.9

35.8
27.4

39.8
29.6

80.6
48.9

42.1
31.26

80.6
48.99

.000094.000084

.00009

.00009

.00008

.00008

.00009

.00009

.00008

.00008

.00008

.00003

.00011

.00009

.00008

.00009

.00011

.00009

17.6

22.8

22.8

22.8

22.8

22.8

22.8

22.8

17.6

C-2-3.1

C-2-3.1

C-2-3.1

C-3-2.1

C-2-3.1

C-2-3.1



wC-4

TENNESSEE VALLEY AUTHORITY

SUBJECT FAULT ANALYSIS OF ASSOCIATED CABLES

CABLE DATA
ITEM MARK NO. OF I- t POWER
NO. LTR AWG COND x 106 FOR BOARD

103 WGB 12 1-2C .120 Trip Bus A Battery
(PJJ) bd 2

104 WHB 12 1-2C .120 Trip Bus A Battery
(PJJ) bd 2

105 WHB 14 1-2C .0473 Main stm Battery
(PJJ) cool down bd III

vlv cont

106 WHC 14 1-3C .0473 Main stm Battery
(PJJ) cool down bd IV

vlv cont

107 WHB 14 1-2C .0473 Main stm Battery
(PJJ) dump vlv bd III

cont

108 WHC 14 1-3C .0473 Main stm Battery
(PJJ) dump vlv bd IV

cont

109 WHB 14 1-2C .0473 Main stm Battery
(PJJ) dump vlv bd I

cont

SOUR
-w

25

25

12

12

12

12

12

PROJECT WATTS BAR NUCLEAR PLANT

PROTECTIVE DEVICE
CE RATING CLEARING
ILT. TYPE (AMP) TIME (SEC)

0 dc BKR West. 20 .42
Tri-Pac 1.90
Type FB

50 dc BKR West. 20 .2.6
Tri-Pac 3.7
Type FB

!5 dc Buss KAZ 6 .01
fuse .025

!5 dc Buss KAZ 6 .031
fuse .057

25 dc Buss KAZ 6 .01
fuse .022

25 dc Buss KAZ 6 .031
fuse .057

25 dc Buss:KAZ 6 .01
fuse .022

SHEET 16- OF, 24--

COPUý Y 7-AE CHECKED BY DATE

CONDUCTOR
CONTINUOUS

FAULT ANALYSIS CURRENT TYPICAL
I (SHORT I2t RATING CIRCUIT

CIRCUIT)AMP x 106 (AMP) REMARKS (APPENDIX C-2)

206.41 .01789 22 Fig. C-2-3.2
151.39 .04355

116.9 .03553 22 Fig. C-2-3.2
97.6 .03523

123.8 .000153 17.6 Fig. C-2-3.1
64.3 .000103

55.1 .000094 17.6 Fig. C-2-3.1
37.8 .000081

123.8 .000153 17.6 Fig. C-2-3.1
61.3 .00009

55.1 .000094 17.6 Fig. C-2-3.1
37.8 .000081

123.8 .000153 17.6 Fig. C-2-3.1
64.3 .000090



SUBJECT FAULT ANALYSIS OF ASSOCIATED CABL

CABLE DATA
MARK NO. OF let
LTR AWG COND x 106

WHC 14 1-3C .0473
(PJJ)

WHB 14 1-2C .0473
(PJJ)

WHC 14 1-3C .0473
(PJJ)

WHB 14 1-2C .0473
(PJJ)

WHC 14 1-3C .0473
(PJJ)

WHB 14 1-2C .0473
(PJJ)

WHC 14 1-3C .0473
(PJJ)

FOR

Main stm
dump vlv
cont

Main stm
dump vlv
cont

Main stm
dump vlv
cont

Mai n stm
cool down
cont

Main stm
cool down
cont

Main stm
dump vlv
vlv cont

Main stm
vlv cont

1. SHEET 17I -l 24f .' 4

LES PROJECT WATTS BAR NUCLEAR PLANT t UTBY DTE CHECKED BY DATE

CONDUCTOR
CONTINUOUS TYPICAL

PROTECTIVE DEVICE FAULT ANALYSIS CURRENT TYPICAL

POWER SOURCE RATING CLEARING I (SHORT I1t RATING CIRCUIT

BOARD VOLT. TYPE (AMP) TIME (SEC) CIRCUIT)AMP x 106 (AMP) REMARKS (APPENDIX C-2)

Battery 125 dc Buss KAZ 6 .031 55.1 .000094 17.6 Fig. C-2-3.1

bd II fuse .051 36.1 .000066

Battery 125 dc Buss KAZ 6 .01 123.8 .000153 17.6 Fig. C-2-3.1

bd I fuse .022 64.3 .00009

Battery 125 dc Buss KAZ 6 .031 55.1 .000094 17.6 Fig. C-2-3.1

bd II fuse .057 37.8 .000081

Battery 125 dc Buss KAZ 6 .01 123.8 .000153 17.6 Fig. C-2-3.1

bd I fuse .026 62.6 .000101

Battery 125 dc Buss KAZ 6 .031 55.1 .000094 17.6 Fig. C-2-3.1

bd II fuse .057 37.8 .000081

Battery 125 dc Buss KAZ 6 .01 123.8 .000153 17.6 Fig. C-2-3.1

bd I fuse .026 62.6 .000101

Battery 125 dc Buss KA 6 .03 55.1 .000091 17.6 Fig. C-2-3.1

bd II fuse .058 37.8 .000083

ITEM
NO.

110

111

112

113

114

115

116

C-4

TENNESSEE VALLEY AUTHORITY



4
TENNEtc . ... SHEET 18OF .24

SUBJECT FAULV ANMALYSS OF ASSOCIATED CABLES PROJECT WATTS BAR NUCLEAR PLANT 
BY 'DATE CHECKED By ---T-

CONTINUOUS TYPICAL

PROTECTIVE DEVICE FAULT ANALYSIS CURRENT CIRCUIT

TAR LE DAA FRATING CLEARING I (SHORT irt RATING
ITM AR LE I Ato. 

CIRCPOERTUCE)AMP x 106 (AMP) REMARKS (APPENDIX C-2)

NO. LTR AW6 COND x 106 FOR BOARD TYPE (AMP) TIME (SEC CIRCUIT

. .C Fig. C-2-3.1

14 1-2C .0473 Main stM
dump vlv
cont

14 1-3C .0473 Main stm
cool down
vlv cont

14 1-2C .0473 Main stm
dump vlv
cont

14 1-3C .0473 Main stm
cool down
vlv cont

14 1-2C .0473 Main stm
cool down
vlv cont

14 1-3C .0473 Main stm
cool down
vlv cont

14 1-2C .0473' Main stM
cool down
vlv cont

124 WHC 14 1-3C .0473 Main stm

(PJJ) dump vlv
cont

Battery 125 dc Buss KAZ 6
bd I fuse

Battery 125 dc Buss KAZ 6

bd II fuse

Battery 125 dc Buss KAZ 6

bd I fuse

Battery 125 dc Buss KAZ 6

bd II fuse

Battery 125 dc Buss KAZ 6

bd I fuse

125 dc Buss KAZfuse

125 dc Buss KAZ

fuse,

Batterybd II

Battery
bd I

Battery 125 dc Buss KAZ
bd II fuse'

.01
.026

.03

.058

.01.026

.03

.058

.01

.027

117 WHB
(PJJ)

118 WHC
(PJJ)

119 WHB
(PJJ)

120 WHC
(PJJ)

121 WHB
(PJJ)

122 WHC
(PJJ)

123 WHB
(PJJ)

143.7
62.6

55.1
37.9

123.9
62.6

55.1
37.9

123.9
60.6

55.2
37.9

123.9
62.6

.000206.000101

.000091

.000083

.000153

.000102

.000091

.000083

.000153

.000099

.000091

.000083

.000153

.000102

17.6

Fig. C-2-3.1

Fig. C-2-3.1

Fig. C-2-3.1

Fig. C-2-3.1

Fig. C-2-3.
1

Fig. C-2-3.1

Fig. C-2-3.1

17.6

17.6

55.2 .00009137.8 .000083

1W C-4.... U.r AI c 'V AIITI4ARTTY

6 .03.058

6 .01
.026

6 .03

11I.0

.058



*C-4

TENNESSEE VALLEY AUTHORITY

I.

~Irn.1~rT ~AItI T ANAl V~1~ flF A~SACTATFfl CARl F5

SHEET 19 OF. 24.

W . CHECK ED BY - D a
PROJECT WATTS BAR NUCLEAR PLANT

CONDUCTOR
CONTINUOUS

CABLE DATA PROTECTIVE DEVICE FAULT ANALYSI _ CURRENT TYPICAL

ITEM MARK NO. OF 12t POWER SOURCE RATING CLEARING I (SHORT FtY RATING CIRCUIT

NO. LTR AWG COND x 106 FOR BOARD VOLT. TYPE (AMP) TIME (SEC) CIRCUIT)AMP x 106 (AMP) REMARKS (APPENDIX C-2)

WHB
(PJJ)

WHC
(PJJ)

WHB
(PJJ)

WHC
(PJJ)

WVA-3
(XLPE)

1-2C

1-3C

1-2C

1-3C

1-2C

.0473

.0473

.0473

.0473

.0102

130 WVA-3 18 1-2C .0102
(XLPE)

Main stm
dump vlv
cont

Main stm
dump vlv
cont

Main stm
dump vlv
cont

Main stm
dump vlv
cont

Turb steam
stop vlv
trip

Battery
bd I

Battery
bd II

Battery
bd I

Battery
bd II

Vital
1-I

125 dc

125 dc

125 dc

125 dc

120 ac

Buss KAZ
fuse

Buss KAZ
fuse

Buss KAZ
fuse

Buss KAZ
fuse

Buss fuse
MBO

Turb steam Vital 120 ac Buss fuse 15
stop vlv 1-I MBO
trip

.01

.026

.03

.058

.01

.026

.03

.058

.013

.019

123.9
62.6

55.2
37.8

123.8
62.6

55.1
37.8

81.7
169

.000153

.000102

.000091

.000083

.000153

.000102

.000091

.000083

.00009

.00054

85.7 .00081
185 .00055

17.6

17.6

17.6

17.6

C-2-3.1

C-2-3.1

C-2-3.1

C-2-4.1

12.7 Since 15A fuse Fig. C-2-4.1
supplies PWR to
other components
in SSPS rack
these circuits
will be separately
fused at 5 amp.

12.7 Same as item Fig. C-2-4.1
129



'WLE C-4

TENNESSEE VALLEY AUTHORITY

SUBJECT FAULT ANALYSIS OF ASSOCIATED CABLES PROJECT WATTS BAR NUCLEAR PLANT

SHEET 20 OF 24 :

E DTE CHECKED BY DTf

CONDUCTOR

t~)

.3

CABLE DATA
MARK NO. OF I2t
LTR AWG COND x 106

WVA-3 18 1-2C .0102
(XLPE)

WVA-3 18 1-2C .0102
(XLPE)

WVA-3 18 1-2C 0.0102
(XLPE)

WVA-3 18 1-2C 0.0102
(XLPE)

WVA-3 18 1-2C 0.0102
(XLPE)

WVA-3 18 1-2C 0.0102
(XLPE)

WVK 16 1-2C .0458
(XLPE)

POWER SOURCE
BOARD VOLT.

Vital 120 ac
1-Il

Vital 120 ac
1-Il

Vital 120 ac
1-Ill

Vital 120 ac
1-III

Vital 120 ac
1-IV

Vital 120 ac
1-I V

Vital 120 ac
l-I

PROTECTIVE DEVICE
RATING CLEARING

TYPE (AMP) TIME (SEC)

Buss fuse 15 .24
MBO .017

Buss fuse 15 .24
MBO .017

Buss fuse 15 .016
MBO .01

Buss fuse 15 .09
MBO .016

Buss fuse 15 .25
MBO .018

Buss fuse 15 .2
MBO .015

Buss fuse 15 .08
MBO .02

FAULT ANALYSIS
I (SHORT 12t

CIRCUIT)AMP x 106

66.7 .00106
181 .00065

66.9 .00107
182 .00056

186 .00056
250 .00063

85 .00074
188 .00057

66 .00108
175 .00055

68.1 .00093
191 .00055

97.8 .00077
160 .00051

CONTINUOUS
CURRENT
PRATING

(AMP)

12.7

12.7

12.7

12.7

12.7

12.7

16.4

REMARKS

as item

as item

as item

as item

as I tern

as item

as item

ITEM
NO.

131

132

133

134

135

136

137

TYPICAL
CIRCUIT

(APPENDIX C-2)

Fig. C-2-4.1

Fig. C-2-4.1

Fig. C-2-4.1

Fig. C-2-4.1

Fig. C-2-4.1

Fig. C-2-4.1

Fig. C-2-4.1

FOR

Turb steam
stop vlv
trip

Turb steam
stop vlv
trip

Turb steam
stop vlv
trip

Turb steam
stop vlv
trip

Turb steam
stop vlv
trip

Turb steam
stop vlv
trip

heac SSPS
sys inputs
from turb

Same
129

Same
129

Same
129

Same
129

Same
129

Same
129

Same
129



TAM C-4

TENNESSEE VALLEY AUTHORITY

FAULT ANALYSIS OF SiWT•N.ATFfl •ARI F• DDflMrT UATT~ RAD Nun ~AD DI ANT

SHEET 21 OF 24

LOH P PCP.t D fd

.... ...... ...... .. ...... V I . . n l .,1 u IU . r l • rUit, UM UOli. [.. L / U U6l*lB

CONDUCTOR
CONTINUOUS

CABLE DATA PROTECTIVE DEVICE FAULT ANALYSIl CURRENT TYPICAL
ITEM MARK NO. OF It POWER SOURCE RATING CLEARING I (HORT It RATING CIRCUIT
NO. LTR AWG COND x 106 FOR BOARD VOLT. TYPE (AMP) TIME (SEC) CIRCUIT)AMP x 106 (AMP) REMARKS (APPENDIX C-2)

138 WVK 16
(XLPE)

139 WVK 16
(XLPE)

140 WVK 16
(XLPE)

141 WVK 16
(XLPE)

142 WVK 16
(XLPE)

143 WVA 16
(XLPE)

*Not applicable;

1-2C

1-2C

1-2C

1-2C

1-2C

1-2C

.0458

.0458

.0458

.0458

.0458

.0458

Reac SSPS
sys inputs
from turb

Reac SSPS
Sys inputs
from turb

Reac SSPS
sys inputs
from turb

Reac SSPS
sys inputs
from turb

Reac SSPS
sys inputs
from turb

Inst loop
506

Vital
I-I

Vital
1-II

Vital
1-II

Vital
I-III

Vital
2-I

120 ac

120 ac

120 ac

120 ac

120 ac

Bus
MBO

Bus
MBO

Bus
MBO

Buss
MBO

Buss
MBO

s fuse 15

s fuse 15

s fuse 15

fuse 15

fuse 15

.08

.019

.16

.05

.08

.024

.08

.02

.07

.017

102
171

77.5
112

97.8
160

97.7
164

103
178

.65

.00083

.00056

.00096

.00063

.00077

.00062

.00077

.00054

.00074

.00054

16.4

16.4

16.4

16.4

16.4

16.4

refer to Remarks.

Same as item Fig.
129

Same as item Fig.
129

Same as item Fig.
129

Same as item Fig.
129

Same as item Fig.
129

ISC is limited Fig.
to 65A by
instrument
loop Power supply
(Foxboro)

SUBJECT

C-2-4.1

C-2-4.1

C-2-4.1

C-2-4.1

C-2-4.1

C-2-4.2



SUBJECT FAULT ANALYSIS OF ASSOCIATED CAB

CABLE DATA
ITEM MARK NO. OF let
NO. LTR AWG COND x 106

WVA-3
(XLPE)

WVA-3
(XLPE)

WVA-3
(XLPE)

WVA-3
(XLPE)

WVA-3
(XLPE)

WVA-3
(XLPE)

WVA-3
(XLPE)

WVA-3
(XLPE)

1-2C

1-2C

1-2C

1-2C

1-2C

1-2C

1-2C

1-2C

.0102

.0102

.0102

.0102

.0102

.0102

.0102

.0102

FOR

Turb steam
stop vlv
trip

Turb steam
stop vlv
trip

Turb steam
stop vlv
trip

Turb steam
stop vlv
trip

Turb steam
stop vlv
trip

Turb steam
stop vlv
trip

Turb steam
stop vlv
trip

Turb steam
stop vlv
trip

TWE C-4

TENNESSEE VALLEY AUTHORITY

SHEET: 22 OF 24

BLES PROJECT WATTS BAR NUCLEAR PLANT BY CHMPECBKED BY -DUE-

CONDUCTOR
CONTINUOUS

PROTECTIVE DEVICE FAULT ANALYSIS CURRENT TYPICAL

POWER SOURCE RATING CLEARING I SHORT I t RATING CIRCUIT

BOARD VOLT. TYPE (AMP) TIME (SEC) CIRCUIT)AMP x 106 (AMP) REMARKS (APPENDIX C-2)

Vital 120 ac Buss fuse 15 '.. .11 84.4 .00078 12.7 Same as item Fig. C-2-4.1

2-I MBO .02 165 .00054 129

Vital 120 ac Buss fuse 15 0.019 168.2 0.0005 12.7 Same as item Fig. C-2-4.1

2-I MBO 0.11 85.3 0.0008 129

Vital 120 ac Buss fuse 15 0.019 172.2 0.0006 12.7 Same as item Fig. C-2-4.1

2-I MBO 0.25 66.5 0.001 129

Vital 120 ac Buss fuse 15 0.019 173.5 0.0005 12.7 Same as item Fig. C-2-4.1

2-1I MBO 0.25 66.7 0.0011 129

Vital 120 ac Buss fuse 15 0.023 155.6 0.0006 12.7 Same as item Fig. C-2-4.1

2-11I MBO 0.12 81.9 0.0008 129

Vital 120 ac Buss fuse 15 0.021 157.8 0.0005 12.7 Same as item Fig. C-2-4.1

2-11 MBO 0.12 82.6 0.0008 129

Vital 120 ac BusS fuse 15 0.02 165.7 0.0005 12.7 Same as item Fig. C-2-4.1

2-IV MBO 0.25 65.8 0.0011 129

Vital 120 ac Buss fuse 15 0.02 168.2 0.0006 12.7 Same as item Fig. C-2-4.1

2-IV MBO 0.25 66.1 0.0011 129

.I -



TAME C-4

TENNESSEE VALLEY AUTHORITY

SUBJECT FAULT ANALYSIS OF ASSOCIATED CABLES

CABLE DATA
ITEM MARK NO. OF I t POWER
NO. LTR AWG COND x 106  FOR BOARD

152 WVK 16 1-2C .0458 React SSPS Vital
(XLPE) sys inputs 2-I

from turb

153 WVK 16 1-2C .0458 React SSPS Vital
(XLPE) sys inputs 2-I

from turb

154 WVK 16 1-2C .0458 React SSPS Vital
(XLPE) sys inputs 2-1I

from turb

155 WVK 16 1-2C .0458 React SSPS Vital
(XLPE) -sys inputs 2-1I

from turb

156 WVK 16 1-2C .0458 React SSPS Vital
(XLPE) sys inputs 2-111

from turb

157 WVK 16 1-2C .0458 React SSPS Vital
(XLPE) sys inputs 2-Ill

from turb

SOUl

1:

1f

1

PROJECT WATTS BAR NUCLEAR PLANT

PROTECTIVE DEVICE
RCE RATING CLEARING
)LT. TYPE (AMP) TIME (SEC)

20 ac Buss fuse 15 0.02
MBO 0.06

20 ac Buss fuse 15 0.021
MBO 0.06

20 ac Buss fuse 15 0.025
MBO 0.075

20 ac Buss fuse 15 0.02
MBO 0.06

20 ac Buss fuse 15 0.025
MBO 0.065

20 ac Buss fuse 15 .06
MBO .024

wM ptSHEET 23 OF. 24

SBY -A•TE CHECKED BY DATE

CONDUCTOR
CONTINUOUS

FAULT ANALYSI CURRENT TYPICAL
I (SHORT let RATING CIRCUIT

CIRCUIT)AMP x 106 (AMP) REMARKS (APPENDIX C-2)

166.4 0.0005 16.4 Same as item Fig. C-2-4.1
109.9 0.00072 129

158.6 0.0005 16.4 Same as item Fig. C-2-4.1
106.4 0.0007 129

148.9 0.0005 16.4 Same as item Fig. C-2-4.1
96.8 0.0007 129

164.9 0.0005 16.4 Same as item Fig. C-2-4.1
103.2 0.0006 129

149.6 0.0006 16.4 Same as item Fig. C-2-4.1
100.5 0.0007 129

107.6 0.0007 16.4 Same as item Fig. C-2-4.1
151.6 0.00055 129

:I



SUBJECT FAULT ANALYSIS OF ASSOCIATED CABL

CABLE DATA
ITEM MARK NO. OF I4t
NO. LTR AWG COND x 106 FOR

wvA 16
(XLPE)

WGC-1 12
(PXMJ)

WGC-1 12
(PXMJ)

applicable;

1-2C

1-3C

1-3C

refer to

.0458 Inst loop
506

.221 Trip bus B

.221 Trip bus B

Remarks.

TAR -C-4 w

TENNESSEE VALLEY AUTHORITY

WM SHEET 24 6F1 24

ES PROJECT WATTS BAR NUCLEAR PLANT ACOMPUT ATE CHECKED BY -DTr

-- CON =UTOR
CONTINUOUS

PROTECTIVE DEVICE FAULT ANALYSI CURRENT TYPICAL

POWER SOURCE RATING CLEARING I (SHORWT It RATING CIRCUIT

BOARD VOLT. TYPE (AMP) TIME (SEC) CIRCUIT)AMP x 106 (AMP) REMARKS (APPENDIX C-2)

* * .65 16.4 See remark on Fig. C-2-4.2
.65 item No. 143

Battery 250 dc Buss fuse 15 .01 135.4 .00018 27.3 Fig. C-2-3.2

2 SC .011 107.6 .00013

Battery 250 dc Buss fuse 15 .01 185.3 .00034 27.3 Fig. C-2-3.2

2 SC .01 141.0 .00020

158

159

160

*Not
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Average Total Clearing Time-Current Characteristic Curves BUSS SC Fuses*

CURRENT IN AMPERES

Average Total Clearing Time-Current Characteristic Curves
RMS or Effective Value of Alternating Current: The
current Indicated by an ammeter under steady-state condi-
uions' The peak current on each half cycle is equal to the

s value multiplied by the square root of 2.

An altecrnating current of a given rm3 ampere value will
produce the same degece of heating In a circuit as would a

direct current of the same ampere value.

When the current is interrupted in less than one cycle
(0.016 second) a symmetrical rms ampere value has no
meaning, since the cyclical pattern of the current wave is
not complete. The effective values of cuirent in this time
range have been determined from oscillograms of the actual
tests.
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smaDi Dimension Fuses, F se-LloV,
-"~e z St~lokiso,art-

Bn Fast-Acting KLM, KTK Fuses,
VIj- (10.3rmm x 38.1mm)

CURRENT IN AMPERES

Type MDA TIme-Detay Fuses, Fusetron MDA Dual-Element Fuses,
VAx S'I.. (6,4mm x 31.8mm). 114" xl 'I4"(6.4mm x 31.6mm)

LI IAMPERE -A

FoI RATINGS .;P-- R.

300

2o08

6066

20i 20

U) 8t
w. * 0.6

Z *4 1.z

CRE I AMPEoo RE

CURRENT IN AMPERES'
CURRENT IN AMPERES

Fusetron MDL, MDV Dual-Element
Fuses, 14'x 114"(6.4ram x 31.8mm)

Fusetron MDL, MDV Dual-Element
Fuses, 1/4" x 114' (6.4mm x 31.8mm)

Fusetron FNM Dual-Element Fuses,
1
%2wX I '1a (10.3mm x 38.1mm)

.. ;•:/.:Fl . =l/ / l/ l /

CURRENT IN AMPERES CURRENT IN AMPERES

22

C

AMPERE AMPERE
RATINGS

C



Small Dimension Fuses, dks devs, 21
TypeeMTI4 uss, •/4

Fusetron FNA Dual.Element, Indic tling
Fuses, '1I/32 x 111" (10.3mm x 38.1mm)

Type FINQ Tim.Delny Fuses, Fusetron MOX Dual-Element Fuses,
'3h2"x I %" (10.3mm x 38.1mrn) 1/4" x 1'1/4 (6.4mm x 31.8)

Type MTH Fuses,'4. x m V4"
(6.4ram x 31.8mm)

U)

z

'U

CURRENT IN AMPERES

:P

AMPEREII RATINGS
203WI H

200

100 I

80

CURN1N0MEE

CURRENT IN AMPERES

AMPERE
,o RATINGS

300
200

40

30
20

.U . =

4 ~. .

S'.3

.06'

.04

.03
02

.01

CURRENT IN AMPERES

Fusetron FNQ Dual-Element Fuses,
'=" x V'" (10.3mm x 38.1mm)

CURRENT IN AMPERES

Type GBA, GLO Indicating
Fuses, 14"x 11/"
(6.4mm x 31.8mm)

CURRENT IN AMPERES

Type GLH Fuses,
'At" x 1%"
(6.4mm x 31.8mm)

CURRENT IN AMPERES

I



!I Dumension FUses, 0 sel[c ers
II

ne.Current
eristic Curves
iperature

ibient Temperatures

-racteristics of fuses are based
lent temperature level. Higher
ome extent, reduce the current
y and the fuse opening time.
embients result in a somewhat
carrying capacity and opening

Fusetron graph below, for
,ent of 100°F (40C) reduces
ig capacity of this type of fuse

show the effects of ambient
:usetron and "Non-Time-

jEffect 
on Carrying

apcity Ratng

at on -
ning Tim

321 W*F I04F U•1 1761 212F

AMBIENT
nt Temperature on the Opor.
stics of Fusetron Dual.
dominal Fuse Ratings Based
,eratures in th* Range of
r80*F (26.71C). Change in
curs with Loads of 500% (or
-al Current Rating of the

321 u 'F MO md F 176"F f ll ) F4l O'1 0041c 140-C) 160-Q (60.Cl IVOIQ
AMBIENT

't T/iiatures on the Opel.
tkinTlme.-Delay

C~lects the Effects
Mrat r both the Current

'and Opening Time Relative
on a Nominal 75.2"F (24=C)

ýTjrpe ABC Fuses, C xIV
(6.4mm x 31.8mm.

AMPERE

300 -C.\I n 0'A R RATINGS

200 MI I 1

40 H
30
20

10

- 6I

00
C.)w
zn

3

2

F

Type AGC Fuses, 1
/4"x 114"

(6.4mm x 31.8mm)

JUL ~ ~ c C* i AMPERE
RATINGS

200 1 -. -!I Iii'--
100 J 1- t1.

40

6 0 ¶

20310 __

3 n

2I

.04 -". . .. 0,

.00 00 .01
.01 

-01 M li f

CURRENT IN AMPERES

Type ANL Limiters

CURRENT IN AMPERES

Type BAF, BAN Fuses, 3/n'"x 1'"
(10.3mm x 38.1mm)

CURRENT IN AMPERES

20
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1
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CURRENT IN AMPERES
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and Non-Class 1E Circuits



APPENDIX D

WATTS BAR NUCLEAR PLANT SER
SEPARATION CRITERIA BETWEEN CLASS lE

AND NON-CLASS 1E CIRCUITS
ANALYSIS

The design for separation of circuits for Watts Bar predates IEEE 384-1974
and RG 1.75 in that the construction permit was issued January 23, 1973;
whereas, the implementation date for RG 1.75"was February 1, 1974. The
criteria used in the design for the separation of redundant cable trays
require a minimum of 3 feet horizontally, and a minimum of 5 feet
vertically, except where trays containing cables of different division of
separation cross. Where redundant cable trays cross, there is a minimum
vertical separation of 12 inches (tray top of lower tray to tray bottom of
upper tray) with the bottom tray covered with a steel cover and the top
tray provided with a steel bottom for minimum distance of three feet on
each side of the tray crossing.

Watts Bar has five different voltage level categories of cable tray
systems: V5-6900-volt, V4-480-volt, V3--control, V2--medium-level
signal, and Vl-low-level signal. These categories may be further divided
into divisional and/or non-divisional tray systems. The 6900-volt trays
contain only 6900-volt cables and are located in the top position of
stacked trays. All 480-volt power cables and all AC and DC cables of 250
volts or less that carry 30 amperes or more are routed in 480-volt cable
trays. Control trays contain AC and DC cables of 250 volts or less that
carry less than 30 amperes and communication cables such as for telephone
and paging circuits.

Medium-level signal trays contain signal cables for inputs to and outputs
from the computer other than the thermocouples; instrument tramsmitters,
recorders, RTD's greater than 100 millivolts, tachometers, and indicators;
rotor eccentricity and vibration detectors; and shielded annunciator
cables used with solid-state equipment. Signal cables for thermocouples,
strain gauges, thermal converters, and RTD's that are 100 millivolts or
less-are run in low-level signal trays which occupy the lowest level in a
stack of trays.

Each cable tray tier (trays sharing a support system) may contain a
combination of nondivisional trays together with trays of only one train A
or train B division, with power-level trays in the upper level. The tray
spacing within a tier is approximately 12 inches tray bottom to tray bottom
and-6 inches side by side. In some areas the tray spacing may be reduced
to 9 inches tray bottom to tray bottom to avoid interferences such as
piping or ventilation duct. Where the tray spacing is less than 12 inches
solid bottom trays are used. All cable trays have seismic Category I
supports in areas of Category I structures containing safety-related
equipment. Conduits are also seismically supported in Category I
structures.



Within Category I structures the same cable types are used for both
Class 1E and non-Class IE applications. The non-Class lE cables are
subject to the same environmental qualification, flame retardance, cable
derating, splicing restrictions, cable tray fill, voltage level separation,
short circuit ratings, and circuit protection as Class 1E cables.

•Als), the same vendor is furnishing both the Class IE and non-Class 1E
switchgear provided with circuit breakers that serve as protective devices
for the circuits. In addition, in areas outside primary containment
containing one or both redundant divisions of cable trays (divisional
circuits are routed in conduit within primary containment), exposed
surfaces of cables (including nondivisional cables) in horizontal or
vertical routings will be coated with a fire-resistant material. After
initial cable coating application, TVA has established the criterion to
allow ten uncoated cables within a cable tray segment, defined as that
portion of the tray between intersections, such as tees and crosses. This
number was judged to be acceptable because the cables have some protection
from adjacent coated cables.

TVA has analyzed application and protection for power, control and
instrumentation cables, and has determined that if a cable fault should
occur, protective devices will operate before the cable would be damaged.
The fault would be cleared well before ignition temperature of the cable
insulation is reached. Table C-4 of Appendix C-4 documents the fault
analysis of associated cables, and from the results of that analysis TVA
has demonstrated that Class 1E circuits are not degraded.

Cables used for 6900-volt circuits are shielded, 8-kV cables, and are
located in top position of the tray tier. The minimum size cable used for
these circuits is 2/0 AWG. All 6900-volt cables (voltage level 5) larger
than 2/0 AWG are grouped as 3-phase circuits and are separated from other
grouped 3-phase circuits by a distance equal to the radius of the larger
cable on the bottom surface of the tray. The 6900-volt cables which are
2/0 AWM may be laid without grouping on cable trays but they do not come in
contact with the grouped 3-phase circuits except at intersections (such as
tees and crosses). The 6900-volt circuits are protected by both phase-to-
phase overcurrent and ground fault protective devices. The phase-to-phase
fault protection is instantaneous (no intentional delay). The ground fault
device is instantaneous in operation and can detect fault currents as low
as 15 amperes.

All the 480-volt cables (voltage level 4) are part of the 480-volt
ungrounded delta distribution system. Cable loading of 480-volt power
trays is restricted to 30 percent fill of the cross-sectional area of the
tray. These trays are located at or near the top of the tier and may be
intermixed non-divisional with only one division of trays. Protective
devices for the smaller cables operate instantaneously to clear faults,
while faults to the larger cables are cleared after about 20 cycles. In
all cases faults and overloads will be cleared well before the cables reach
damaging temperature.

Control cables (voltage level 3) routed in cable trays are located in or
near the middle of the tray tier. Cable tray loading of these trays is
restricted to 60 percent fill of the cross-sectional area of the tray.
These cables are used to provide control power (below 30 amperes), to



convey information, or to intermittently operate devices controlling power
*i switching or conversion equipment. The 250-volt dc control power circuit

was determined to have highest potential fault energy. Each polarity of

* the ungrounded cable is protected by a fuse sized to protect the cable.
This ensures that a fault will be cleared before damage occurs to the
cable.

Medium- and low-level signal cables (voltage levels 2 and 1, respectively)
routed in cable trays are located at or near the bottom of the tray tier.

Cable tray loading of these trays is restricted to 60 percent fill of the
cross-sectional area of they tray. These cables are used to convey
information or to intermittently operate devices controlling power
switching or conversion equipment. These type circuits carry a small
amount of power. Instrument control loop and associated instrument signal
cables operate in a range of 10-50 MA with power supply voltages up to 85V
dc. The annunciator circuits operate at approximately 1 MA, 140V dc
intermittent duty. The computer cables operate at 160 MV into a high
impedance. Thermocouples, strain gauges, accelerometers, and resistance-
type temperature detectors are low excitation voltage devices. The
associated cables operate at 15 volts and carry negligible current. Thus,
energy produced by electrical faults in these cables is considered
insignificant.

TVA has evaluated the consequences of fires with regard to plant shutdown
capability. Internally initiated cable fires in cable trays are not
considered a hazard based on the results of both TVA tests and tests
conducted for NRC at Sandia Laboratories. The Sandia tests demonstrated
that a fire initiated in a shorted cable willnot propagate to cables in
adjacent trays, and that cable coatings are effective in restricting fire
propagation. TVA tests consisted of a mockup of trays with the same cable
types as those installed at Watts Bar.

The results of overcurrent tests on contiguous conductors of a power cable
in ladder cable trays are recorded in Sandia Laboratories report
No..SAND77-1125C dated July 1977. The spacing of stacked loaded trays for
these tests was 10.5 inches vertically, bottom to bottom, and 8 inches
horizontally. In all seven full scale tests, all circuits remained
functional in trays adjacent to that cable tray in which a fire was
electrically initiated. From the report, this functioning was determined
by operation of these circuits for some period of time after the test. In
addition, samples of the cable insulation at the bottom of the tray over
the fire zone were given insulation elongation measurements to determine
mechanical change. These measurements showed less than a 10% increase in
elongation due to the fire. Quite often this small increase is attributed
to a small change in crosslinking due to heat.

TVA performed a test with substantial overcurrent on a 2-conductor, No. 10
AWG cable, rated 900C, located in a tray and surrounded by other cables.
The spacing of two rows of five each of loaded ladder steel trays was 9
inches vertically, bottom to bottom, and 6 inches horizontally. This
arrangement is conservatively representative of the Watts Bar design with
nondivisional trays in same tier with trays of one division. The purpose
of the test of overcurrent on a power cable was to determine if a sustained
cable tray fire could be initiated that would propagate to cables in trays



adjacent to the tray containing the test cable. Power was applied to the
test cable in steps and resulted in a maximum temperature of 5490F
(2870C) which melted both the test cable insulation and jacket. However,
auto-ignition of the test cable did not occur and only blistering of other
cables in the same tray, with no damage to cables in other adjacent trays.
Thus, an electrically initiated fire is only minutely probable to propagate
since the fire will not spread over a large enough area to become fully
developed. In addition, TVA conducted fire tests, externally initiated, on
a full-scale mockup of trays loaded with cables coated with an ablative
material. When applying an external propane burner fire source, no self-
sustaining fire could be established until the coating was fractured and
cables separated.

Following the issuance of Appendix A of NRC BTP 9.5-1, new criteria were
developed by TVA to identify and protect redundant circuits, whether
installed in conduits and/or cable trays within a 5-foot radius of the
point of interaction. Since horizontal cable trays are well above the
floor, this distance was established as the most credibl~e zone of influence
of an exposure fire threat. Design modifications were made to add cable
coatings to exposed surfaces of cables and automatic sprinkler systems for
the protection of redundant circuits at interaction points based on the 5-
foot criterion. Automatic area sprinkler coveraqe is also provided for
areas containing fixed combustibles including non-Class 1E cables which
could impose an exposure fire threat to equipment, components, or circuits
necessary to achieve safe plant shutdown.

TVA reevaluated the plant fire protection system based on a 20-foot
separation of. circuits required to achieve safe shutdown in event of an
exposuie fire. From the resolts of this reevaluation, TVA has provided
defense-in-depth protection for these circuits with a combination of
barriers, wrapping of selective conduits, and rerouting of cables to
achieve a 20-foot separation. Refer to TVA Fire Protection Submittal,
September 1980.

Although an electrically initiated fire may occur *in a cable tray with non-
divisional cables, TVA concludes that it is only minutely probable for the
fire to propagate enough to challenge cables in adjacent divisional trays
because no fire became fully developed from the overcurrent tests described
above. Based on analysis of circuit protection, evaluation of results from
tests, and defense-in-depth fire protection modifications, TVA judges that
the spacing of Class 1E and non-Class 1E cable systems provides adequate
separation.

032058.01
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WATTS BAR NUCLEAR PLANT
.SER SECTION 8.3.1.6

IEEE STD 387-1977 FOR DIESEL-GENERATING
UNITS APPLIED AS STANDBY POWER

SUPPLIES FOR NUCLEAR POWER GENERATOR
STATIONS
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5.4.1 The effects of aging . . . C

5.4.2 Major changes to a qualified . . . C

5.4.3 Modifications . . . C

5.4.4 Minor changes . . . C

(a) When replacement does not . . . C

(b) When replacement alters . . . C

(c) When replacement degrades . . . C

5.5 Design and Application Considerations C

5.6 Design Features

5.6.1 Mechanical and Electrical Design C
Features

5'.6.1.1 Vibration C

5.6.1.2 Torsional Vibration C

5.6.1.3 Overspeed, Moving parts shall be C
designed . . .

(1) Full short-time load rejection C
(2) Margin to allow overspeed . . . C
(3) As a minimum, the generator, C

exciter, and flywheel . . .

5.6.1.4 Governor Operation C

5.6.1.5 Voltage Regulator Operation C

5.6.2 Control

5.6.2.1 Control Modes C

5.6.2.2 Automatic Control C

(1) • • • override all other operating C
modes . .

(2) . . . shall not override . . . C
manual . . .

5.6.2.3 Control Points C



APPENDIX E

WATTS BAR NUCLEAR PLANT SER SECTION 8.3.1.6

IEEE STD 387-1977 FOR DIESEL-GENERATING UNITS APPLIED AS STANDBY POWER
SUPPLIES FOR NUCLEAR POWER GENERATOR STATIONS

C = full compliance

R~irement Degree of Compliance

5. Principal Design Criteria

5.1 Capability

5.1.1 General

5.1.2 Mechanical and Electrical Capabilities

(1) Service environment
(2) Starting and loading

(a) From normal standby condition
(b) With no cooling available, . . .
(c) On a restart with initial engine

temperature . . .
(3) Light load or no load operation
(4) Design load profile
(5) Quality of power

5.2 Rating

5.2.1 General

5.2.2 General Application Rules (3.7)

Rule 1. Inspect and scheduled . . .
Rule 2. Unscheduled . . .

5.2.3 Operation Application Rule
(See 3.7.1 and 3.7.2)

5.3 Interactions

The NRC-SRP-NUREG-0800,
Section 3.11 states that for
qualification of mild environ-
ment equipment; e.g., diesel
generating units, the design/
purchase specifications must
envelope the normal/abnormal
environments. This environ-
mental qualification of the
WBNP diesel generating units
will be detailed, in accordance
with the forementioned
requirements, in TVA documen-
tation for Class E equipment
in a mild environment.

5.4 Qualification
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5.6.3 Surveillance Systems

5.6.3.2 Modes Surveyed C

(1) Unit not running C
(2) Unit running - not loaded C
(3) Unit running - loaded C
(4) Unit out of service C

5.6.3.3 Surveillance Instructions C

(1) Starting system C
(2) Lubricating system C
(3) Fuel C
(4) Primary cooling system C
(5) Secondary cooling system C
(6) Combustion air system
(7) Exhaust system C
(8) Generator system C
(9) Excitation system C

(10) Volt regulation system C
(11) Governor system C
(12) Auxiliary electric system C

6. Requirements for Testing and
Analyses

6.1 General

6.1.1 Implementation C

6.1.2 Break-in run C

6.1.3 Service environment C

6.1.4 Documentation test shall C
be completely documented

Type Qualification Test Shall Contain:

(1) The equipment performance C
specifications.

(2) Identification of specific
features to be demonstrated C
by test.

(3) Test plan C
(4) Report of test results. The C

report shall include:



R~iarement,

(a) Objective'
Ub) Equipment tested
(c) Description of test

facility
(d) Test procedures
(e) Test data and accuracy

(results)
(f) tummary, conclusions, and

recomendations
(g) Supporting data
(h) Approval signature and date

6.1.5 Analyses

6.1.6 If type qualification tests are
at the engine...

6.2 Factory Production Tests

Diesel engine
Generator
Excitation, control and other
accessories/auxiliaries

6.3 Type qualification testing procedures
and methods

C - Except seismic was
not done per IEEE
344-1975
Justification:
It is TVA's position
that the intent of
this position has
been fully met.
Please refer to TVA's
response to NRC ques-
tion 112.22 relating
to seismic qualifi-
cations of Watts Bar
safety-related equip-
ment. In addition,
please refer to FSAR
Table 3.10.1, sheet
2, for a summary of
the seismic qualifi-
cation of electrical
equipment including
the diesel genera-
tors. Further Table
3.10.3 "Watts Bar
Seismic Qualifica-
tions," sheets 11
through 20 for tests,

Page 4
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results, and refer-
ences of the seismic
qualification of
various components of
the diesel generator
unit.

6.3.1 Load capability qualification

Wad... .continues... 22 hrs
Then 2-hr rating
The continuous load rejection...
Light load equal...

6.3.2 Start and load acceptance qualification
300 valid start...

The start and load tests shall be
conducted as follows:

Engine cranking shall begin...
Irmiediately following (1),...
At least 270 of the tests...
At least 30 of the tests...

C

C

All 300 tests required
by section 6.3.2 were
run from the warm
standby temperature.
It is TVA's position
that starting a diesel
generator (DGU) from
the warm standby
temperature is a more
severe test than
starting from the
normal temperature.
This is backed up by
statements from a
representative of one
of the leading manu-
facturer's of DGUs for
nuclear plant service.
Their experience has
been that there is
little or no difference
in starting ability.
That DGUs have
responded well when
started from both
conditions and that no
DGUs have failed the
qualification test.

(1)
(2)
(3)
(4)
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(5) If these tests are performed C
on more than one unit...

If cause of failure...without
penalty...

(a) Unsuccessful start attempts... C
(b) A starting or load or both C

tests...
(c) Test performed... trouble C

shooting...
(d) Successful start... C
(e) Failure of temporary... C

6.3.3 Margin & Qualification
the criteria for the margin qual.
are as follows:

(1) Demonstrate the ability of C
gen. and excitation system...

(2). Demonstrate that there is C
sufficient engine torque...

6.4 Site Test Categories

6.4.1 Starting Test C

6.4.2 Load Acceptance Test C

6.4.3 Rated Load Test

(1) A load equal to continuous C
rating...
plus 1 hour

(2) A load equal to shorttime C
rating...for 2 hours

6.4.4 Design Load Test C

6.4.5 Load Rejection Test C

6.4.6 Electrical Test C

6.4.7 Subsystem Test

6.5 Site Acceptance Testing

6:5.1 Test Loads r
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Q= ac

6.5.2 Test Conduct

6.5.3 Tests: The tests to be given
to the DGU...:

Starting test
Load acceptance tests
Rated load tests
Design load tests
Load rejection tests
Electrical tests
Subsystem tests

6.6 Periodic Testing

6.6.1 Availability Test

6.6.2 Operational Test. The DGU
one cycle or each . . .

Starting tests
Load acceptance tests
Design load tests
Load rejection tests
Subsystem tests

Preventive Maintenance, Inspection, and
Testing

4 4

6.7

011288.04



APPENDIX F

WAITS BAR NUCLEAR PLANT

SER SECTION 8.3.2.2
D.C. SYSTEM MONITORING AND ANNUNCIATION

DIESEL GENERATOR BATTERY SYSTEM

To provide further assurance that the surveillance requirements of IEEE
-308-1974 criteria for "Independence of Class 1E Equipment and Circuits"
for direct-current systems are met, TVA will commit to do the following:

1. To replace the present discharge amimeter with a bidirectional ammeter
with zero center position to indicate charging current as well as
discharge current.

2. To provide blown fuse indication on the battery main fuses. This
will be combined with existing "Diesel Generator Control Power
Failure" in the main control room.

3. To check diesel generator battery main breaker position once per
eight-hour shift do determine if it is closed, tripped or open.

4. To add an over-voltage relay for alarm purposes, this condition
will be combined the existing "Diesel Generator Battery Trouble"
alarm in the main control room.

ý5. To check ground detector o nce per eight-hour shift to determine if a
ground exists.

012057.04
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