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. Facility: Browns Ferr'y Nuclear Plant'
f Unit: 1

Docket: 50-259

SYSTEM COMPONENT EVALUATION MORK SHEET (Rev 2) (3)
Sheet No.
Revision
Date

-00 1

EQUIPMENT DESCRIPTION

~ Parameter

ENVIRONMEN

Specifi-
cation.

Qual ifi- .

cation

0 CUME

Specifi-
cation

Qualifi-
cation

L ICA I N

METHOD

US %ON
ITEMS

System: 63

Plant ID No. Attachment A

Component Cable WCA

1/c, gl4, PN

Manufacturer:Attachment 8

Model Number: N/A

Function: Control/Power

Accuracy: Req'd: N/A
Demon: N/A

'ategory: Attachment A

Service: Attachment A

Location: 14

Operating
Time

Temperature
(F)

Pressure
(PSIA)

Relative
Humidity (g)

Chemical
Spray

Radiation
(RAD)

A in

AttachmentA

100

N/A .

31x0

1 Year

153

100

N/A

4xl07

(4)

(4)

(4)

Attachment
C.4

Attachments
C.l and C.2

IPCEA $ -61-40
par 3.9, 3.7.
6.7

N/A

NUREG-0588
Materials
Li t

C2

Engineering
Analysis

Attachment C.3

Standard
Material
Requirement

N/A

Generic
Material
Test

None

None

None

None

None

Non

Flood Level Elev:
552'boveFlood Level: Yes W

No
Submergence N/A N/A

4 N/A N/A None

Notes:
e

(1) See Section 2. 4 in 79-018 report.
(2) See Section 4.1'.2 in 79-01B report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-018 report.

Prepared by: Z
Reviewed by:

QA Acceptance:





Attachment A

System: 63
Uni t:
Component: Cable
t1ark: WCA

1/c, 8'14, PN

EEq-~3-OOO l

Rev

Plant I. 0. No. Room Function/Service ~Cate er ~0erati~eTime

1PL5103
1PL5102

14
14

SLC Storage Tank
TNK Heater Control

A
A

1 Year
1 Year





ATTACHMENT B

Mark MCA

EEB g3 OOG l

Rev 0

Contract No.

72C7-75128
72X7-74885-1
73C7-84528
67C3-91618
72C7-75328-1
70C7-54179-1

TR 822378)
822639)
822915

72C7-75228-1

'2C7-83874-1

~Te

PH
P.N

PN

PN

PN.
PN

bhnufactur er

Plastic Mire t Cable Corp
Brand-Rex
Plastic Mire 5 Cable Coro
Brand-Rex
Brand-Rex
Brand-Rex

.Plastic Mire 5 Cable Corp
~ <

Plastic Mire 5 Cable Corp





Sheet No.: EEB- S-Odd

Revision: 0

ATTACHMENT C

C.l IPCEA S-61-402 Paragraph 3.9 and Appendix 0

C.2 TVA Engineering Report No. 1943

Cable types: PJ, PN, PNJ, PJJ, PSJ

Rooms 1-18

This class of cables was purchased under TVA Standard Specification
No. 25.013, based on IPCEA S-61-402 (NBS WC5). These standards
pr~vide a product with an operating rating of 75 C continuous,,
95 C (203 F), 500-hour overload rating total in a normal lifetime.
They are constructed of polyethylene insulation with Nylon and PVC

jacl eting.

The jacket material has a higher retention of strength at elevated
temperature~, as the material was subjected to air oven aging of
121 C (250 F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,
and ll show HELB profiles which more than briefly surpass the
softening temperature of the insulation. However, owing to the
thermal time lags in the cable material and cable installation, the
insulation nor even the jacket experience the temperature profile

'until some time has elapsed.

TVA has conducted tests (Chattanooga Central Laboratories Report
No. 81L-81-6821 dated October 1980, of these cables under a temperature
profile which envelopes all the HELB profiles. Following this
exposure these samples sustained a dielectric test imnersed in
water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 volts for 5 minutes in succession.

It is therefore our engineering judgment that this test confirms
the above and justifies interim operation until these types, can be
fully qualified by our,l<yle Laboratory tests to be concluded next
April or replaced at the next refueling outage.

C.3 Temperature gualification ththod

C.3. 1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

C.4 The post-HELB conditions are less than the normal cable rating and,
in our judgment, the cables could operate satisfactorily for a
post-accident of a year.

Prepared by:

Reviewed by:

gA Acceptance:





Facility: Browns Ferry Nuclear Plant
Unit: 1

Docket: 50-259

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet No.
Revision
Date - z-fo

EQUIPMENT DESCRIPTION

System: 63 ,

Plant ID No. Attachment A

Parameter

Operating
Time

ENV RONMEN

Specifi»
cation

ttachment A

gualifi-
cation

1 year

Speci fi-
cation

qualifi-
cation

Attachment C.

D CUMEN N REF UALI ICA I N

METHOD

Engineering
Analysis and

UTSTANDIN
ITEMS

None

Component Cable QDF

1/c, 84, CPJ

Manufacturer: Attachment B

Model Number: N/A

Function'. Control/Power

Accuracy: Req'd; N/A
Demon: N/A

Category: Attachment A

Service: Attachment A

Location: 14

Flood Level Elev:
552'boveFlood Level: Yes X

No

Temperature(F)-
Pressure

(PSIA)

Relative
Humidity (5)

Chemical
Spray

Radiation
(RAD)

A in

Submergence

15.0

100

N/A

3 lx10

325

N/A

100

N/A

6.9xl07

40 ears

N/A

(4)

(4)

(4)

Generic
Simultaneous

ttachment C,l Test

N/A N/A

N/A N/A

Generic

ttachment C.l Sequential

N/A N/A

Generic
Simultaneous

ttachment C.l Te'st

None

None

None

~ None

None

None

None

Notes: (1) See Section 2. 4 in 79-018 report.
(2) See Section 4.1, 2 in 79-01B report.
(3) Al'1 notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-01B repait.

Prepared by: H
Reviewed by:

qA Acceptance;





Attachment A

Sgs tern:
Unit: 1

Component: Cable
t1ark: M)F .

lac, P4, CPJ

EEg
- t'o3-od02

Rev C)

Plant I. 0.'Ho. Room Function Service

1PL5100 14 TANK HEATER SUPPLY A 1 Year



ATTACHMENT B

Mark MOF

EEB (3-ooo2.
Rev d

Contract No.

67C7-91619
71 C7-5418D-1
72C7-75328-3

~Te

CPJ
CPJ
CPJ

Manufacturer

General Cable Corp
Phelps Dodge Cable Mire
Rome





Sheet No.: EEB-

Revision: 0

ATTACHMENT C

C.l Hyle Laboratory Report No. 43854-3.

C.2 NUREG-0588 Material List.

C.3 Because of the conservatism of the tests for XLPE and for silicone
insulation, including the severity of the mandrel bend and dielectric
test in water after the combined LOCA/SLB profile, it is our engineering
judgment that there is sufficient margin to give reasonable assurance
of continued operability more than a year in the post-LOCA environment.

Prepared by:

Reviewed by:

gA Acceptance:





Facility: Browns Ferry Nuclear Plant
Unit: 1

Docket: 50-259

SYSTEM COHPONENT EVALUATION HORK SHEET (Rev 2) (3)
Sheet Ho.
Revision
Date

EQUIPMENT OESCRIPTIOH

System: 63

Plant IO Ho. Attachment A

Parameter.

Operating
Time

ENYIRONNEN

Specifi-
cation

Qualifi-
cation

Attachment A 1 year

Specifi-
cation

Qual ifi-
cation

Attachment C.

ODCUi~iEN A OH REF U Ll IC
METHOD

Engineering
Analysis and

o- Z- 0
UTSTANDIN

ITEY>S

None

Component Cabl e 'gpG

1/c, 82, CPJ

Hanufacturer: Attachment B

Hodel Number: N/A

Futfction': Control/Power

Accuracy: Req'd: N/A
Demon: N/A

Category: Attachment A

Service: Attachment A

Temperature
(F)

Pressure
(PSIA)

Relative
Humidity ($ )

Chemical
Spray

15.0

100

N/A

325

N/A

100

N/A

(4)

(4)

(4]

Generic
Simultaneous

ttachment C.l Test

N/A N/A

H/A

Generic
Simultaneous

Attachment C.l Te'st

None

None

None

None

Location: 14

Radiation
(RAD)

A in
3.1x10 4 6.9xl07

40 ears

Attachment C.l

Generic
Sequential
T st None

None

Flood Level Elev:
552'boveFlood Level: Yes X

Ho
Submergence H/A N/A N/A N/A None

Notes: (1) See Section 2.4 in 79-010 report.
(2) See Section 4.1. 2 in 79-01B report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-OlB repait,

Prepared by:

Reviewed by:

gA Acceptance:





Attaclmient A

Syst«m: 63
Unit: 1

Component: Cable
Nark: woo

1/e, l/2, CPJ

Rov

Plant I. 0. Ho. Room Functi on/Servi ce

1PL754
1PL769

14
14

PHP SUPPLY
PHP SUPPLY

A
A

1 Year
1 Year





ATTACHMENT B

Hark WDG

, EEB 03-OOOO

Rev O

Contract No.

67C7-91619
7IC7-54180-1

86150 XFR Bellefonte

72C7-75328-3
78K5-824443-2
72C7-75533-1

~Te

CPJ

. CPJ

CPJ

CPJ
PXJ
PXJ

Hanufacturer

General Cable Corp
Phelps Oodge

Plastic Mire 5 Cable Corp

Rome
GE

Essex





9C

Sheet No.: EEB-
9-6848'evision:

0

ATTACHMENT C

C.l Myle Laboratory Report No. 43854-3.

Ce2 NUREG-0588 Material List.

C.3 Because of the conservatism of the tests for XLPE and for silicone
insulation, including the severity of the mandrel bend and dielectric
test in water after the combined LOCA/SLB profile, it is our engineering
judgment that there is sufficient margin to give reasonable assurance
of continued operability more than a year in the post-LOCA environment.

prepared by:

Reviewed by:

gA Acceptance:
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Facility: Browns Ferry Nuclear Plant
Unit: 1

Docket: 50-259

SYSTEM COMPONENT EVALUATION HORK SHEET (Rev 2) (3)
Sheet No.
Revision o
Date -2 -0

EQUIPMENT DESCRIPTION

Parameter'NV

R NM N

Specifi-
cation

Quali fi-
cation

Specifi-
cation

Quali fi-
cation

DOCUM A N R I I I N

METHOD

UST'40N
ITEMS

System: 63

Plant ID No, Attachment A
Operating

Time
AttachmentA 1 Year Attachment

C.4
Engineering
Analysis

None

Component Cable .RGB

:2/c, 812, PNJ

Manufacturer:Attachment B

.Model Number: N/A

Function: Control/Power

Accuracy: Req'd: N/A
Demon: N/A

Category: Attachment A

Service: Attachment A

Location: 12

Temperature
(F)

Pressure
(PSIA)

Relative
Humidity (g)

Chemical
Spray

'

Radiation
(RAD)

174

100

N/A

3,1xl 0

153

100

N/A

4x107

(4)

(4)

'4)

Attachments
C.l and C.2

IPCEA S-61-40
par 3.9, 3.7.
6.7

N/A

NUREG-0588
Materials
List

C2

Attachment C.3

Standard
Material
Requirement

N/A

Generic
Mater ial
Test

r e e

None

None

'None

None

Non

Flood Level Elev:
552'boveFlood Level:'es X

No
Submergence N/A N/A 1

4 N/A N/A None

Notes: (1) See Section 2. 4 in 79-018 report.
(2) See Section 4.1.2 in 79-018 report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix 8 in 79-018 report.

Prepared by:

Reviewed by:

QA Acceptance:





Cittaclmievt A

Sy" tern: 63
Unit: 1

ComPonent: Cable
t1ark: McB

2/c, ft12, PNJ

FEg 4 9 - QC70 0

Rev O

Plant I. D. No. Room

1PL790 12

Function/Service

In)ection Flow 1 Year



Cl



ATTACHHENT 8

EEB 43-OOOO

Rev O

Contract No.

67C3-91618
73C7-84528
75K7-86150-1
75KS-86506-1
74C7-85069-1
70C7-541 79-2
71X7-54761-1
72C7-54872
70C7-54179-1

Hark WGB

~Te

PNJ
PJJ
PJJ
PJJ
PJJ
PNJ ~

PNJ
PNJ
PNJ

Hanufacturer

Brand-Rex
Rome Cable
Cyprus
American Insulated Mire
Rome
Plastic Wire 8 Cable Corp
General Cable
Plastic Mire 8 Cable Corp
Brand-Rex





BC

Revision: 0

ATTACHMENT C

C.l IPCEA S-61-402 Paragraph 3.9 and Appendix 0

C.2 TVA Engineering Report No. 1943

Cable types: PJ, PN, PNJ, PJJ, PSJ

Rooms 1-18

This class of cables was purchased under TVA Standard Specification
No. 25.013, based on IPCEA S-61-402 (NEHA WC5). These standards
pr~vide a product with an operating rating of 75 C continuous,
95 C (203 F), 500-hour overload rating total in a normal lifetime.
They are constructed of polyethylene insulation with Nylon and PYC
jacketing.

The jacket material has a higher retention of. strength at elevated
temperature~, as the material was subjected to air oven aging of
121 C (250 F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,
and ll show HELB profiles which more than briefly surpass the
softening temperature of the insulation. However, owing to the
thermal time lags in the cable material and cable installation, the
insulation nor even the jacket experience the temperature profile
until some time has elapsed.

TVA has conducted tests (Chattanooga Central Laboratories Report
No. 81L-81-6821 dated October 1980, of these cables under a temperature
profile which envelopes all the HELB profiles. Following this
exposure these samples sustained a dielectric test iamersed in
water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 volts for 5 minutes in succession.

0-

It is therefore our engineering judgment that this test confirms
the above and justifies interim operation until these types can be
fully qualified by our Wyle Laboratory tests to be concluded next
April or replaced at the next refueling outage.

C;3 Temperature gualification Method

C.3.1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

C.4 The post-HELB conditions are less than the normal cable rating and,
in our judgment, the cables could operate satisfactorily for a
post-accident of a year.

Prepared by:

Reviewed by:

gA Acceptance:





'] 8

Facility: Browns Ferry Nuclear Plant'
Unit: 1

Docket: 50-259

SYSTEM COMPONENT E'ItALUATION WORK SHEET (Rev 2) (3)
Sheet No.
Revision
Date

- 005

EQUIPMENT DESCRIPTION

System: 63

Plant ID No. Attachment A

Parameter

Operating
Time

ENVIRON"..ilEHT

Speci f&
cation

AttaChment A

Qual ifi-.

cat.ion

1 Year

Specifi-
cation

Qualifi-
cation

Attachment
C.4

OOCUM N A OH RE ULI AIN
METHOD

Engineering
Analysis

UTST 'OlN
ITEMS

Hone

Component Cable RGB

;2/c, 812, PHD

Manufacturer:Attachment 8

Model Number: N/A

Fugction: Control/Power

Accuracy: Req'd: N/A
Damon: N/A

Category: Attachment A

Service: Attachment A

Location: 14

Temperature
(F)

Pressure
(PSIA)

Relative
Humidity (5)

Chemical
Spray

Radiation
(RAD)

A in

153

15.0

100

N/A .

153

100

N/A

4xl07

(4)

(4)

(4)

Attachments
C.l and C.2

IPCEA S-61-40
par 3.9, 3.7.
6.7

NUREG-0588
Materials
List

Attachment C.3

Standard
Material
Requirement

N/A

Generic
Material
Test

None

None

'one

None

Flood Level Elev:
552'boveFlood Level; Yes y

No
Submergence N/A N/A N/A None

Notes: (1) See Section 2. 4 in 79-018 report.
(2) See Section 4.1.2 in 79-01S report.
(3) All notes and other information not on these

sheets. are on the attached appendix sheets.
(4) See Section 3.0 and/or Apperdix B in 79-018 report.

Prepared by:

Reviewed by:

QA Acceptance:





Attacnment A

System: 63
Uni t:
Component: Cable
Hark: WGB

2/c, Noe 12, PNJ

'Eg 43-GOD

Rev O

Plant I. D. 'No. Room Functi on/Servi ce ~Cate or ~0eratin~rin:e

1PL2175
1PL2182
1PL2187
lPL2194

14
14
14
14

Trace Heater
Heater
Trace Heater
Heater

A
A
A
A

1 Year
1 Year
1 Year
1 Year



Q5- 00cx5

ATTACH!IEllT 8

t1ark WGB

Rev

Contract tto. TQ) i~ t1anui':ti>rer

g ~

73C7-84528
75K7-86150-1
75K5-86506-1
74C7-85069-1
70C7- 54179-2
7127-54761-1

. 72C7-5487?
70C7-54179-1

+I I
~ I J

PJJ
PJJ
PJJ
PJJ
Ptt J
PYJ
PHJ
PNJ

7 <I

Rome Cable
Cyprus
American Insulated !lire
Rome
Plastic Mire tt Cable Corp
General Cable
Plastic !tire tt Cable Corp
Brand- Rex





BC

Sheet No.: EEB- — d~
Revision:

ATTACQ1ENT C

C. 1

C.2

IPCEA'S-61-402 Paragraph 3.9 and Appendix D

TVA Engineering Report No. 1943

Cable types: PJ, PN,- PNJ, PJJ, PSJ

Rooms 1-18

This class of cables was purchased under TVA Standard Specification
No. 25.013, based on IPCEA S-61-402 (NEl)A WC5). These standards
prgvide a product with an operating rating of 75 C continuous,
95 C (203 F), 500-hour overload rating total in a normal lifetime.
They are constructed of polyethylene insulation with Nylon .and PVC

jacketing.

The jacket material has a higher retention of strength at elevated
temperature~, as the material was subjected to air oven aging of
121 C (250 F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,
and ll show HELB profiles which more than briefly surpass the
softening temperature of the insulation. However, owing to the
thermal time lags in the cable material and cable installation, the
insulation nor even the jacket experience the temperature profile
until some time has elapsed.

TVA has conducted tests (Chattanooga Central Laboratories Report
No. 81L-81-6821 dated October 1980, of these cables under a temperature
profile which envelopes all the HELB profiles. following this
exposure these samples sustained a dielectric test imnersed in
water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 volts for 5 minutes in succession.

~-

C.3

C.4

It is therefore our engineering judgment that this test confirms
the above and justifies interim operation until these types can be
fully qualified by our Wyle Laboratory tests to be concluded next
April or replaced at the next refueling outage.

Temperature Qualification Yethod

C.3.1 Standard'material long-term overload temperature rating

C. 3.2 Engineering Analysis

The post-MELB conditions are less than the normal cable rating and,
in our judgment, the cables could operate satisfactorily for a
post-accident of a year.

Prepared by:

Reviewed by:

QA Acceptance:
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Facility: Browns Ferry Nuclear Plant'nit: 1

Cocket: 50-259

SYSTEM COMPONENT ENLUATION CWORK SHEET (Rev 2) (3)
Sheet No. EEB-63-0006
R

Date 2- 0

EQUIPMENT DESCRIPTION

System: 63

Plant ID No. Attachment A

Component Cable MGD

4/c, 812, PHJ

Manufacturer:Attachment 8

.Model Number: H/A

Func ion: Control/Power

Accuracy: Req'd: N/A
Demon: N/A

Category: Attachment A

Service: Attachment A

Parameter

Ope~ating
Time

Temperature
(F)

Pressure
(PSIA)

Relative
Humidity (5)

Chemical
Spray

'adiation

(RAD)

ENV R HMEN

Specifi-
cation

Attachment A

153

5 0

100

N/A

3,lx104

gualifi-
cation

1 Year

153

100

N/A

4xl07

DOCUM

Specifi-
cation

(4)

(4)

(4)

gualifi-
cation

Attachment
C.4

Attachments
C 1 and C2

IPCEA S-61-40
par 3.9, 3.7.
6.7

N/A

NUREG-0588
Materials
ist

L 1CA I N

METHOD

Engineering
Analysis

Attachment C.3

Standard
Material
Requirement

N/A

Generic
Material
Test

USAHDN
ITEMS

None

Hone

None

'one

NoneLocation: 14
A in

Flood Level Elev:
552'boveFlood Level: Yes X Submergence

No
N/A

4 N/A

C2

N/A

ne

None

Notes: (1) See Section 2. 4 in 79-018 report.
(2) See Section 4.1.2 in 79-01B report.
(3) All notes and other information not on these

sheets. are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-01S repoi't.

Prepared by: N
Reviewed by:

gA Acceptance:





Attachment A

System: 63
Unit: 1

Component:
Hark:

Cable
MGD

4/c, A.2, Pm

EEQ 3-COO

Rev 0

Plant I. D. No. Room Functi on/Servi ce

1PL758
1PL773

1414'tby Liquid Control A
Stby Liquid Contxol A

1 Year
1 Year





ATTACH!~ENT 8

Hark MGD

Contract No.

73C7-84528
67C3-91618
72C7- 75228-1
72C7-54762-2
74C7-'85069
70C7- 541 79-1

~Te

PJJ
PNJ
PJJ
PNJ
PJg
PNJ

Hanufacturer

Rome Cable
Plastic Mire 8 Cable Corp
Plastic Mire !! Cable„ Corp
Plastic Mire 5 Cabel Co'rp

Rome
Brand-Rex





8C

Sheet No.: EEB- 49'-cSV

Revision:

ATTACHMENT C

C. 1 IPCEA S-61-402 Paragraph 3.9 and Appendix D

C.2 TVA Engineering Report No. 1943

Cable types: PJ, PN, PNJ, PJJ, PSJ

Rooms 1-18

0

This class of cables was purchased under TVA Standard Specification
No. 25.013, based on IPCEA S-61-402 (NEMA WC5). These standards
pr~vide a product with an operating rating of 75 C continuous,
95 C (203 F), 500-hour overload rating total in a normal lifetime.
They are constructed of polyethylene insulation with Nylon and PVC

jacketing.

The'jacket material has a higher retention of strength at elevated
temperature~, as the material was subjected to air oven aging of
121 C (250 F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,
and ll show HELB profiles which more than briefly surpass the
softening temperature of the insulation. However, owing to the
thermal time lags in the cable material and cable installation, the
insulation nor even the jacket experience the temperature profile
until some time has elapsed.

TVA has conducted tests (Chattanooga Central Laboratories Report
No. 81L-81-6821 dated October 1980, of these cables under a temperature
profile which envelopes all the HELB profiles. Following this
exposure these samples sustained a dielectric test irmersed in
water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 volts for 5 minutes in succession.

~-

It is therefore our engineering judgment that this test confirms
the above and justifies interim operation until these types can be
fully qualified by our Wyle Laboratory tests to be concluded next
April or replaced at the next refueling outage.

C. 3 Temperature Qualification Method

C.3.1 Standard material" long-term overload temperature rating

C. 3.2 Engineering Analysis

C.4 The post-HELB conditions are less than the normal cable rating and,
in our judgment, the cables could operate satisfactorily for a

post-accident of a year.

Prepared by:

Reviewed by:

QA Acceptance:



E(UIPMENT DESCRIPTION

System: 63

Plant ID No. Attachment A

Parameter

Operating
Time

Facility: Browne Felry''uclear Plant
Unit: 1

Docket: 50-259

EHYIR HMEN DOCUMENTA N REF

Specifi-
cation

qualifica-

tionon
'pecifi-

cation
gualifi-
cation

Attachment A 1 year Attachment
C.4

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
07

VALI CA I N

METHOD

UTSTANDING
ITEMS

Engineering
Analysis

None

Sheet No.
Revis>on o
Date 0- -0

Component Cable QGG

7/c, 812, PHJ

Manufacturer:Attachment 8

flodel Number: N/A

Function: Control/Power

Accuracy: Req'd: N/A
Demon: N/A

Category: Attachment A

Service: Attachoient A

Location: 14

Temperature
(F)

Pressure
(PSIA)

Relative
Humidity (%)

Chemical
Spray

Radiation
(RAD)

A in

153

100

N/A

3.1xl 0

153

100

N/A

4xl07

4

(4)

(4)

Attachments
C.l and C.2 .

IPCEA S-61-40
par 3.9, 3.7.
6.7

N/A

NUREG-0588
Materials
List

C2

Attachment C-3

H A

Standard
Material
Reouirement

N/A

Generic
Material
Test

r Ex r en e

None .

None

'one

None

None

Flood Level Flev:
552'boveFlood Level: Yes X

No

~Submergence N/A

Notes: (1) See Section 2. 4 in 79-018 report.
(2) See Section 4.1.2 in 79-018 report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-01B report.

N/A N/A

Prepared by: C
Reviewed by:

gA acceptance;

Hone



Attachment A

System: 63
Unit: 1

Component: Cable
Hark: WGG

7/c, 812, PNJ

3-d007

Rev O

Plant 1. D. Ho. Room Functi e~nSer vi ce

1PL755
1PL770

14
14

Stdby Lqid Pmp 2A Cont A
Stdby Lqid Pmp 2A Cont A

1 Year
1 Year





ATTACHMENT B

Mark HGG

49-4>007

Rev 0

Contract No.

67C3-91618
71 X7-54761-1
70C7- 54179-1

'2C7-75328-2

69C7-64923

~Te

PNJ
P5J
PNJ
PNJ
PN4

Manufacturer

Plastic Hire '5 Cable Corp
General Cable
Brand-Rex
Tamaqua
Rockbestos



0
8C

.Revision:

ATTACMMENT C

C.l IPCEA S-61-402 Paragraph 3.9 and Appendix D

C.2 TVA Engineering Report No. 1943

Cable types: PJ, PN, PNJ, PJJ, PSJ ,

Rooms 1-18

This class of cables was purchased under TVA Standard Specification
No. 25.013, based on IPCEA S-61-402 (NEIN llC5). These standards
pgvide a product with an operating rating of 75 C continuous,
95 C (203 F), 500-hour overload rating total in a normal lifetime.
They are constructed of polyethylene insulation with Nylon and PVC

jacketing,

The jacket material has a higher retention of strength at elevated
temgerat'ure), as the material was subjected to air oven aging of
121 C (250 F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,
and ll show HELB profiles which more than briefly surpass the
softening temperature of the insulation. However, owing to the
thermal time lags in the cable material and cable installation, the
insulation nor even the jacket experience the temperature profile
until som time has elapsed.

TVA has conducted tests (Chattanooga Central Laboratories Report
No. 81L-81-6821 dated October 1980, of these cables under a temperature
profile which envelopes all the HELB profiles. Following this
exposure these samples sustained a dielectric test inversed in
water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 volts for 5 minutes in succession.

C.3

It is therefore our engineering judgment that this test confirms
the above and justifies interim operation until these types can be
fully qualified by our Myle Laboratory tests to be concluded next
April or replaced at the next refueling outage.

Temperature gualification method

C.3.1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

C.4 The post-HELB conditions are less
in our judgment, the cables could
post-accident of a year.

than the normal cable rating and,
operate satisfactorily for a

Prepared by:

Reviewed by:
I

gA Acceptance:





Facility: Browns Ferry. Nuclear Plant
Unit: 1

Docket: 50-259

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet No.
Revision
Date

EQUIPMENT DESCRIPTION

System: 63

Plant ID No. Attachment A

parameter

Operating
Time

ENVIRONMEN

Specifi-
cation

Attachment A

Qualifi-
cation

1 Year

Qualifi-
cation

Specifi-
cation

Attachment
C.4

DOCUMEN ON REF UALIFI A I N

METHOD

Engineering
Analysis

O- 2- 0
UTSTANOIN

ITEMS

None

Component Cable QHG

5/c, II14, PNJ

Manufacturer:Attachment 8

Model Number: N/A

Function: Control/Power

Accuracy: Req'd: N/A
Demon: N/A

Category: Attachment A

Service: Attachment-A

Temperature
(F)

Pressure
(PSIA)

Relative
Humidity (5)

. Chemical
Spray

Radiation
(RAD)

5 0

100

N/A

3- x10

153

100

N/A

4x107

(4)

(4)

(4)

Attachments
C.l and C.2

LPCEA S-61-40
par 3.9, 3.7.
6.7

N/A

NUREG-0588
Materials
List

Attachment C.3

Standard
Material
Requirement

N/A

Generic
Material
Test

None

None

None

None

Location:
A in N A m C2 r Ex r N ne

.Flood Level Elev:
552'boveFlood Level: Yes g

No
Submergence N/A N/A N/A. N/A None

'Notes: (1) See Section 2.4 in 79-018 report.
(2) See Section 4.1.2 in 79-01B report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.

(4) See Section 3.0 and/or Appendix B in 79-01B repai:.

Prepared by:

Reviewed by:

QA Acceptance;





System: 63'nit: 1

Component: cable
tea rk: WHO

5/c, 814, PNJ

EEB

Rev 0

1PL5101 14

Plant I. D. No. Room Function/Service

Tnk Heater Contre1

~Cate or ~Oera tie~Time

A 1 Year





ATTACHMENT 8

Nark MHG

EEB 4 3-0 0

Rev

Contract No.

67C3-91618
72C7-75328-270C7-54179-1'Te

PNJ
PNJ
PNJ

Manufacturer

Plastic Mire 5 Cable
Tamaqua
Brand-Rex



BC

Sheet No.: EEB- 3'- d

Revision:

ATlACHMENT C

C. 1

C.2

IPCEA S-61-402 Paragraph 3.9 and Appendix 0

TVA Engineering Report No. 1943

Cable types: PJ, PN, PNJ, PJJ, PSJ

Rooms 1-18

This class of cables was purchased under TVA Standard Specification
No. 25.013, based on IPCEA S-61-402 (NEHA WC5). These standards
prgvide a product with an operating rating of 75 C continuous,
95 C (203 F), 500-hour overload rating total in a normal lifetime.
They are constructed of polyethylene insulation with Nylon and PVC

jacketing.

The jacket material has a higher retention of strength at elevated
temperature~, as the material was subjected to air oven aging of
121 C (250 F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,
and ll show HELB profiles which more than briefly surpass the
softening temperature of the insulation. However, owing to the
thermal time lags in the cable material and cable installation, the
insulation nor even the jacket experience the temperature profile
until some time has elapsed.

TVA has conducted tests (Chattanooga Central Laboratories Report
No. 81L-81-6821 dated October 1980, of these cables under a temperature
profile which envelopes all the HELB profiles. Following this
exposure these samples sustained a dielectric test inmersed in
water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 volts for 5 minutes in succession.

~-

C.3

C.4

It is therefore our engineering judgment that this test confirms
the above and justifies interim operation until these types can be
fully qualified by our Wyle Laboratory tests to be concluded next
April or replaced at the next refueling outage.

Temperature gualification Method

C.3.1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

The post-HELB conditions are less than the normal cable rating and,
in our judgment, the cables could operate satisfactorily for

a'ost-accidentof a year.

Prepared by:

Reviewed by:

gA Acceptance:





cility: Browns Ferry Nuclear Plant
pit:
Docket: )0-259

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet No.
Revision
Date

EQUIPMENT DESCRIPTION

System: - 63

Plant ID No. Attachment A

Component Cable
NVA'/c,

816,
CSPE'anufacturer Attachment 8

".odel Number: H/A

Furfction:
Signal/Instrumentation

accuracy: Req'd: N/A
. Demon: H/A

."ategory: Attachment A

lervice; Attachment A

.ocation: 14

Parameter

Operating
Time

Temperature
(F)

Pressure
(PSIn)

Relative
Humidity (5)

Chemical
. Spray

Radiation
(RAO)

A in

NVIR NMEN

Specifi-
cation

ttachment A

153

15.0

100

N/A

Qualifi-
cation.

1 Year

250

N/A

100

N/A

5x10

40 years

0 CUMNA

Specifi-
cation

Qualifi-
cation

L A N

METHOD

Attachmen
C.3

Engineering
Analysis

Generic
Simultaneous

Attachment C. . Test

(4)

(4)

N/A

ttachment C.l

N/A

Generic
Simultaneous
Test

(4) H/A N/A

Generic

tt h t C .1
Sequential

ttachment C.2 Generic. Mat'1 Tes

U AN

ITEMS

None

None

None

None

"None

Hone

:lood Level Elev:
552'boveFlood Level: Yes X Submergence

No
N/A N/A N/A N/A None

'otes (1) See Section 2. 4 in 79-01B report.
(2) See Section 4.1.2 in 79-01B report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-01B report.

' Prepared by:

Reviewed by:

gA Acceptance:

c~go
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Attachment A

System: 63
Uni t: '1

COmPOnent:.'able
turk: WVA

2/c, 016

EEe <>-<~
Rev

Plant I. 0. No. Room Function/Service

1R986
1R985

14
14

Stdby Lqid Tnk Level
Stdby Lqid Tnk Level

A
A

1 Year
1 Year





Rev'TTACHMENT

B

Hark MVA

Contract No.

77KS-823265
72C7-83944

'9C3-64863-1

72C7-74910-1

TR 822676 from SgN
76K5-87232

TR 827773 from BLN
78KS-824447

TR 826953 from BLN
78KS-824447

77K5-820991
73C7-84211

~Te

FRXLPE/CSPE
FRXLPE'/CSPE
PE/PYC
XLPE/CSPE

FREP/CPE

FREP/CPE

'FREP/CPE

Manufacturer

Rockbestos
Continental Mire & Cable
Rockbestos
Continental Wire 8 Cable

Continental Wire 5 Cable

Anaconda

Anaconda

. Boston Ins. Mire
ITT'



~Elf 4-5

Revision: d

ATTACHMENT C

C. 1 TVA Engineering Report No. 1947

Cable types: Coax, Triax, and Signal Cables of Cross-Linked
Polyethylene Construction

Rooms: 0-18

For signal cables which utilize cross-linked polyethylene insulation,
and the jacket is chlorosulfonated polyethylene or neoprene. The
following LOCA/SLB tests apply:

Wyle Laboratory Test Report 43854-3 dated April 26, 1978,
LOCA and SLB qualification Test of Cables and Cable Splices.

Franklin Institute Test Report F-C4113 dated Hay 1975.

Rockbestos Company Test Report dated July 1977, amended 1979.

Franklin Institute Test Report F-C5120 dated Hay 1980.

These cable are qualified by the above .for all HELB areas and the
LOCA/SLB of the containment.

C.2 NUREG-0588 t1aterial List
t

C.3 Because of the conservatism of the tests for XLPE and for silicone
insulation, including the severity of the mandrel bend and dielectric

- test in water after the combined LOCA/SLB profile, it is our
engineering judgment that there is sufficient margin to give
reasonable assurance of continued operability more than a year in
the post'-LOCA environment.

Prepared by:

Reviewed by:

gA Acceptance:





l

i Facility: Browns Ferry Nuclear Plant
Unit: 1

Docket: 50-259

E(UIPHENT DESCRIPTION

Parameter

ENVIRONHEN

Specifi-
cation

gualifi-
cation

DOCUNEN A ION RE

Specifi-
cation

gualifi-
cation

SYSTEM CONPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet No.
Revision
Date

QUALIFICA I N

, METHOD

8-63-0010

OUTST~lLN D1i'I

ITEMS

System:

Plant ID No. Attachment A

Component Cable WVA

2/c, 016, XLPE

"anufacturer: Attachment 8

!odel Number N/A

Furfction:
Si gna 1/ Ins trumenta tion

Accuracy: Req'd: N/A
Demon: N/A

.ategory: Attachment A

~ervice: Attachment A

ocation: 14

Operating
Time

Temperature
(F)

Pressure
(PSIA)

Relative
Humidity (5)

Chemical
Spray

Radiation
(RAD)

Attachment A

53

15.0

100

N/A

3.1xl0

1 year

385

N/A

100

N/A

2xl0
40 years

(4)

(4)

(4i

Attachment C3 Enqineering
Analysis and
Test

Generic
Simultaneous

Attachment C 1 Test

N/A N/A

Generic
Simultaneous

ttachment C.l Test

Generic

Attachment C. 1
Sequential

ttachment C 2 Generic Hat'1 Tes

None

None

None

None

None

None

=lood Level Elev:
552'boveFlood Level: Yes X Submergence N/A

No
N/A N/A None

<otes: (1) See Section 2.4 in 79-018 report.
(2) See Section 4.1. 2 in 79-018 report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.

(4) See Section 3.0 and/or Appendix B in 79-01B repaint.

Prepared by: X.

Reviewed by:

gA Acceptance:

>i~o



Attachment A

System: 63
Uni t:
ComPonent: Cable
Nark: wvA

2/c, dl6
Rev D '

Plant I. D. tlo. Room Function/Service

1R986
1R985

14
14

Stdby Lqid Tnk Level
Stdby Laid Tnk Level

A
A

1 Year
1 Year





0, g ~

ATTAOiHENT B

Hark MVA

Rev

43-oDIO

Contract No.

77KS-823265
72C7-83944
69C3-64863-1
72C7-74910-1

TR 822676 from SQN
76K5-87232

TR '27773 from BLN
78K5-824447

TR 826953 from BLN
7SK5-824447

77K5-820991
73C7-84211

~Te

FRXLPE/CSPE
FRXLPE/CSPE
PE/PVC*
XLPE/CSPE

FREP/CPE

FREP/CPE

FREP/CPE

Hanufacturer

Rockbestos
Continental Mire 8 Cable
Rockbestos
Continental Mire & Cable

Continental Mire 5 Cable

Anaconda

Anaconda

Boston Ins. Wire
ITT



13C

„ Sheet No: EEB b3'-0

Revision: 0

ATTACHMENT C

C.l TVA Engineering Report No. 1945

Cable types: Coax, Triax, and Signal Cables of Cross-Linked Polyethylene
Construction

Rooms: 0-18

For signal cables which utilize cross-linked polyethylene insulation,
and the ja«kot is chlorosulfonated polyethylene or neoprene. The
following 'OCA/SLB tests apply:

Wyle Laboratory Test Report 43854-3 dated April 26, 1978, LOCA

and SLB Qualification Test of Cables and Cable Splices.

Franklin Institute Test Report F-C4113 dated May 1975.

Rockbestos Company Test Report dated July 1977, amended 1979.

Franklin Institute Test Report'-C5120 dated May 1980.

These cables are qualified by the above for all HELB areas and the
LOCA/SLB of the containment.

C.2 NUREG-0588 Material List

C.3 Because of the conservatism of the tests for XLPE and for silicone
insulation, including the severity of the mandrel bend and dielectric
test in water after the combined LOCA/SLB profile, it is our engineering
judgment that there is sufficient margin to give reasonable assurance
of continued operability more than a year in the post-LOCA environment.

Reviewed by:

Prepared by:

QA Acceptance:





Facility: Browns Ferry Nuclear Plant
Uni t:

I Docket: - 50-259

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) . (3)
Sheet No.
Revision
Date

-01

EQUIPMENT DESCRIPTION
ENV R NMEN D CUMEN ON REF U LI ICA I N

METHOD

U STANDING
ITEMS

Parameter
Specifi-
cation

Qualifi-
cation

Specifi-
cation

Qualifi-
cation

System: 63

Plant ID No. Attachment A

Component Cable NVA
2/c, 816, PE

Manufacturer: Attachment B

Operating
Time

. Temperature
(F) 153 203

Attachment A
1 Year Attachment

C.3

IPCEA S-61-40
par 3.9 and

Annendix 0

Engineering
Analvsis

Attachment C. 2

None

None

'",odel Number: N/A

Furfction
'ignal/Ins trumenta tion

Accuracy: Req'd: N/A
Demon: N/A

Category: Attachment A

Service: Attachment A

'ocation:

Flood Level Elev:
552'bove

Flood Level: Yes X
No

Pressure
(PSIA)

Relative
Humidity (<)

Chemical
Spray

Radiation
(RAD)

A in

Submergence

5 0

100

N/A

N/A

N/A

100

N/A

4 4x107

20 ears

N/A

(4)

(4)

(4i

N/A

IPCEA S-61-40
par 3.9,
3.7.3, 6.7

N/A
NUREG-0588
Haterial
List
Attachment C. 1

N/A

Stan ar
Material
Requirement

Generic
Material.

Oper. Experience

N/A

None

None

'None

None

None

'bootes: (1) See Section 2.4 in 79-010 report.
(2) See Section 4;1.2 in 79-01B report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix S in 79-01B report.

Prepared by:

Reviewed by:

QA Acceptance; '





System: 63
Uni t:
Component: Cable
f1ark: WVA

2/c, 816

EEg M-DOt)

Rev

Plant I. D. tlo. Room Function/Service

1R986.
1R985

14
14

Stdby Lqid Tnk Level A
Stdby Lqid Tnk Level , A

1 Year
1 Year



0



EEB

Rev O

ATTACH!4ENT B

Nark 'WVA

Contract No.

77K5-823265
72C7-83944
69C3-64863-1
72C7-74910-1

TR 822676 from SON
76K5-87232

TR 827773 from BLN
78K5-824447

TR 826953 from BLN
78K5-824447

77K5-820991
73C7-84211

FRXLPE/CSPE
FRXLPE/CSPE-
PE/PVC
XLPE/CSPE

FREP/CPE'

FREP/CPE

FREP/CPE

Hanufacturer

Rockbestos
Continental Wire 8 Cable
Rockbestos
Continental Wire 8 Cable

Continental Wire & Cable

Anaconda

Anaconda

Boston Ins. Mire
ITT





11C

Sheet No: EEB-6Z-oat

Revision: 0

ATI'ACHHENT C

C.l TVA Engineering Report No. 1942

Coax, Triax, and Signal Cable

Coaxial and Triaxial cable installed at Browns Fer ry were purchased
in accordance with General Electric Company Specification 22A1181,
and the appropriate NIL-C-17 specification. Signal cables, both
twisted pai r and multiconductor, were purchased in accordance with
TVA specifications. Some cable were of cross-linked polyethylene
and chloronated polyethylene construction while the same kind of
cable furnished under other contracts were of high molecular
weight, high density polyethylene/polyvinyl chloride construction
and some even polyethylene/polyvinyl chloride construction. It is
not possible to make a complete identification by contract as to
which circuit and function they serve. Recent reclassification of
some functions to lE status has made it almost a certainty that some
cables now in a safety category are of polyethylene/polyvinyl
construction.

Accordingly, we have examined the 20 HELB temperature profiles and
find that only compartments 1, 3, 6, and 9 show profiles which more
than briefly surpass the softening temperature of the linear poly-
ethylene. However, owing to the thermal time lag in the cable
material and the cable installation including the heat sink of conduit,
tray, and shield material, the insulation will,not experience the HELB
temperature profile until some time has elapsed and the temperature
is lower. Further, no load heat rise need be taken into account
for these signal cables.

TVA has conducted tests (Chattanooga Central Labor atories Repont No.
L81-81-6821 dated October 1980, of PE, PVC cables under a temperature
profile which envelops all the HELB profiles. Following this exposure,
these cables sustained a dielectric test while iranersed in water of
660 volts for 5 minutes, 960 volts for 5 minutes, and 220 volts ac
for 5 minutes in succession.

It is therefore our engineering judgment that this test confirms the
above and justifies interim operation until these types can be fully
qualified by our Myle Laboratory tests to be concluded next April,
or replaced at the next refueling outage.

For those cables located in compartment 0 (the containment), the
service which these cables have ~een thus far has exposed them to a
gamma radiation dose of 6.25 x 10 rads or more. This is sufficient
to have cross-linked the polyethylene and PVC as well. Consequently,
the insulation is now in fact a thermoset material and is capable of
the same temperature that TVA's cross-linked polyethylene cable has
demonstrated and is capable of withstanding the LOCA/SLB and the post-
LOCA environment for a year.



4

0



Sheet No: EEB-@>- «//
Revision:

ATTACHMENT C (Continued)

C.l (Continued)

Continued operation is justified, and TVA has prepared a LOCA/SLB,
thermal aging, and radiation test procedure to be performed by blyle
Laboratories on samples of this cable to demonstrate the validity
of this conclusion. Results of this testing program are expected to
be available in April 1981.

One cable RG-114A/U has the possibility of being sensitive to pressure
changes owing to its partial air dielectric; however, an analysis of
this effect has indicated that the change in dielectric constant can
be tolerated. Consequently for this cable too, there is justification
for continued operation. The compression effect on the dielectric
will be likewise tested at Wyle Laboratories along with the other
cable tests and results are expected to be available by April 1981.

C.2 Standard Haterial Long-Term Overload Temperature Rating

C.3 The post-HELB conditions are less than the normal cable rating and,
in our judgment, the cables could operate satisfactorily for a
post-accident of a year.

Prepared by:

Reviewed by:

gA Acceptance:
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cility: Browns Ferry Nuclear Plant
it: 1

cket: 50-259

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet No.
Revision

, Date

,~
EEB-63-0012

EQUIPNENT DESCRIPTION

System: 63

Plant IO No, Attachment A

Parameter

. Operating
Time

ENV R HNEN

Specifi-'ation
.

ttachment A

Qualifi-
cation.

1 Year

Specifi-
cation

Quali fi-
cation

Attachmen
C.3

0 UNENTA N R

METHOD

Engineering
Analysis

I N ON
ITENS

None

0- -O

Comoonent Cable WYA-1

, 2/c, 818, CSPE

Nanufacturer,; Attachment B

1odel Number: N/A

Function:
Signal/Instrumentation

Accuracy: Req'd: N/A
. De.o'. N/A

".ategory: Attachment A

~ervice: Attachment A

Temperature
(F)

Pressure
(PSIA)

Relative
Humidity (5)

Chemical
Spray

100

N/A

250

N/A

100

N/A

(4)

(4)

(4i

Attachment C.

N/A

ttachment C.l

N/A

Generic
Simultaneous
Test

N/A

Generic
Simultaneous
Test

N/A

None

None

None .

"Hone

-ocation;

Radiation
(RAO)

A in
3 xl0 5x10

40 years

Generic

ttachment C 1
Sequential

ttachment C.2 Generic Hat'1 Tes
on

None

=lood Level Elev:
552'ove

Flood Level: Yes X
No

Submergence N/A N/A N/A N/A None

iotes: (1) See Section 2.4 in 79-018 report'.

(2) See Section 4.1.2 in 79-01B report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.

(4) See Section 3.0 and/or Appendix B in 79-01B repe't.

Prepared by:

Reviewed by:

QA Acceptance:





Hctdcnmenc H

,System:
Unit: .

Component: cable
Hark: . MVA-1

2/c, 818

EEB L3-OO I 2

Rev

1A1479 12

Plant l. D. No. Room Functi on/Service

Infection Flow 1 Year





ATTACHMENT B

Hark MVA-1

EEG 3-dO l2.

Rev O

Contract No.

68C7-61986
78K5-824171
72C7-83944
72C7-74910-1

~Te

PE/PVC
XLPE/CSPE
XLPE/CSPE
XLPE/CSPE

Manufacturer

Continental Wire 8 Cable
Rockbestos
Continental Mire 8 Cable

'ontinental Wire E Cable

TR From SQN
73C7-84211

TR 85255 from
SQN 72C7-83944

TR 87049 from
SQN 73C7-84211

TR 86757 from
SQN 73C7-84211

TR 823079 from
MBN 74C7-85259

XLPE/CSPE

XLPE/CSPE

XLPE/CSPE

XLPO/CSPE

XLPE/CSPE

Continental Mire 5 Cable

Belden



Revision: o

ATTACHMENT C

C.l TVA Engineering Report No. 1947

Cable types: Coax, Triax, and Signal Cables of Cross-Linked
Polyethylene Construction

Rooms: 0-18

For signal cables which utilize cress-linked polyethylene insulation,
and the jacket is chlorosulfonated polyethylene or neoprene. The
following LOCA/SLB tests apply:

Wyle'Laboratory Test Report 43854-3 dated April 26, 1978,
LOCA and SLB gualification Test of Cables and Cable Splices.

Franklin Institute Test Report F-C4113 dated May 1975.

Rockbestos Company Test Report dated July 1977, amended 1979.

Franklin Institute Test Report F-C5120 dated Hay 1980.

These cable are qualified by the above for all HELB areas and the
LOCA/SLB of the containment.

C.2 NUREG-0588 Haterial* List

C.3 Because of the conservatism of the tests for XLPE and for silicone
insulation, including the severity of the mandrel bend and dielectric
test in water after the combined LOCA/SLB profile, it is our
engineering judgment that there is sufficient margin to give
reasonable assurance of continued operability more than a year in
the post-LOCA environment.

Prepared by:

Reviewed by:

gA Acceptance:





Facility:.Browns Ferry Nuclear Plant
Unit: 1

Docket: 50 25g

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet No.
Revision
Date

EQUI PMiENT DESCRIPTION

Parameter

ENV RHMN

Specifi«
cation

Qualifi-
cation

Specifi-
cation

Qualifi-
cation

D CUMEN I H RE QU LIFICA I H

METHOD

G~I
ITEMS

System:

Plant ID No. Attachment A

Component Cable WVA-1

2/c, 818, XLPE

'manufacturer: Attachment 8

~odel Number: N/A

Furfction:
Si gnal/ Ins trumenta tion .

Accuracy: Req'd: N/A
Demon: N/A

.ategory:Attachment A

iervice: Attachment A

ocation: 12

=lood Level Elev:
552'ove

Flood Level: Yes g
Ho

Operating
Time

Temperature
(F)

Pressure
(PSIA)

Relative
Humidity (5)

Chemical
Spray

Radiation
(RAD)

A in

Submergence

Attachment A

100

N/A

3 lx10

1 year

385

N/A

100

N/A

2xl0
40 years

N/A

(4)

(4)

(4)

Attachment C3 Engineering
Analysis and
Test

Generic
Simultaneous

Attachment C 1 Test

H/A N/A

Generic
Simultaneous

ttachment C.l Test

Generic
Sequential

Attachment C.2 Generic Mat' Tes

N/A

Hone

None

Hone

None

None

None

Hone

<otes: (1) See Section 2. 4 in 79-018 report.
(2) See Section 4.1. 2 in 79-01B report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.

(4) See Section 3.0 and/or Appendix B in 79-018 repait.

Prepared by:

Reviewed by:

QA Acceptance:





Attachment A

System:
Unit: ~

Component: Cable
IIark: WfA-1

2/c, 818

EEB -Oo i

Rev O

Plant I. D. No. Room Function Service

1A1479 12 In5ectfon Flow 1 Year





EEB 4,3-aOl3

Rev Q

ATTACHMENT B

Mark WA-1

Contract No.

68C7-61986
78K5-824171
72C7-83944
72C7-7491Q-1

~Te

,PE/PVC
XLPE/CSPE
XLPE/CSPE
XLPE/CSPE

Manufacturer

Continental Wire & Cable
Rockbestos
Continental Wire & Cable
Continental Wire & Cable

TR From SQN
73C7-84211

TR 85255 from
SQN 72C7-83944

TR 87049 from
SQN 73C7-84211

TR 86757 fromt SQN 73C7-84211

TR 823079 from
WBN 74C7-85259

'LPE/CSPE
h

XLPE/CSPE
'I

XLPE/CSPE

XLPO/CSPE

XLPE/CSPE

Continental Wire & Cable

Belden
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Sheet No: EEB -C2- ooLT

Revision: 0

ATTACHMENT C

C.l TVA Engineering Report No. 1945

Cable types: Coax, Triax, and Signal Cables of Cross-Linked Polyethylene
Construction

Rooms: 0-18

For signal cables which utilize cross-linked polyethylene insulat'ion,
,and the jacket is chlorosulfonated polyethylene or neoprene. The
following LOCA/SLB tests apply:

Myle Laboratory Test Report 43854-3 dated April 26, 1978, LOCA
and SLB Qualification Test of Cables and Cable Splices.

Franklin Institute Test Report F-C4113 dated May 1975.

O.

Rockbestos Company Test Report dated July 1977, attended 1979.

Franklin Institute Test Report F-C5120 dated May 1980.

These cables are qualified by the above for all HELB areas and the
LOCA/SLB of the containment.

C.2 NUREG-0588 Material List

C.3 Because of the conservatism of the tests for XLPE and for silicone
insulation, including the severity of the mandrel bend and dielectric
test in water after the combined LOCA/SLB. profile, it is our engineering
judgment that there is sufficient margin to give reasonable assurance
of continued operability more than a year in the post-LOCA environment.

Reviewed by:

Prepared by:

QA Acceptance:



Facility: Browns'erry Nuclear Plant
Unit: 1

Docket: ,. 50-259

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)- (3)
Sheet No.
Revision
Date 02 - 0

EQUIPi 1ENT DESCRIPTION

Parameter

E5V R NM NT

Speci fi-
cation

equal ifi-
cation

Specifi-
cation

gualifi-
cation.

D CUi'1EN A N REF U LI ICA I N

METHOD

OU STANDING
ITEMiS

System: 63

Planit ID No. Attachment A

Component Cable WVA 1

2/c, 818, PE

Manufacturer: Attachment B

'.odel Number: N/A

Furfc tion:
Si gna1/Instrumentati on

Accuracy: Req'd: N/A
Demon'/A

Category: Attachment A

Service: Attachment A

Operating
Time

Temperature
(F)

Pressure
(PSIA) .

Relative
Humidity (5)

Chemical
Spray

Radiation
(RAD)

174 203

15.0
N/A

100 100

N/A N/A

3.lx104 4xl07

Attachment
1 Y r

(4)

(4)

(4)

Attachment
C.3

IPCEA S-61-40
par 3.9 and
Appendix D

N/A

IPCEA S-61-40
par 3.9.
3.7.3, 6.7

N/A
NUREG-0588
Material
List

Enqineering
Analysis

Attachment C.2

Stan ar
Material
Requirement

N/A

Generic
Material

No..e

None

None

None

: ocation: 12
A in N A 20 ears Attachment C.l Oper. Experience ~ None

Flood Level Elev:
552'boveFlood Level: Yes X

No
Submergence N/A N/A

N/A N/A None

Notes: (1) See Section 2.4 in 79-018 report.
(2) See Section 4.1.2 in 79-01B report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-01B report.

Prepared by: . ,'7%oEP

<./<iu
Reviewed by:

gA Acceptance;





Attachment A

System:
Uni t:
Component: Cable
Nark: 'PlA-1

2/c, 818

EEB C 3-OO I 4
Rev

Plant I. 0. No. Room Function/Serv ice ~Cate or ~0er~atin Time

lA1479 12 Infection Floe 1 Year





EEB 3 "OO I l
Rev 0

ATTACHMENT B

Nark WVA-1

Contract No.

68C7-61986
78K5-824171
72C7-83944
72C7-74910-1

~Te

PE/PVC
XLPE/CSPE
XLPE/CSPE
XLPE/CSPE

Hanufacturer

Continental Wire 8 Cable
Rockbestos
Continental Mire 5 Cable

~ Continental Mire 5 Cable

TR From SQN
73C7-84211

TR 85255 from
SgN 72C7-83944

TR 87049 from
SgN 73C7-84211

TR 86757 from
SgN 73C7-84211

TR 823079 from
MBN 74C7-85259

XLPE/CSPE

XLPE/CSPE

XLPE/CSPE

XLPO/CSPE

XLPE/CSPE

Continental Mire 8 Cable

5

ITT .

Belden





Sheet No: EEB- -oa8

Revision: 0

ATTACHMENT C

TVA Engineering Report No. 1942

Coax, Triax, and Signal Cable

Coaxial and Triaxial cable installed at Browns Ferry were purchased
in accordance with General Electric Company Specification 22A1181,
and the appropriate MIL-C-17 specification. Signal cables, both
twisted pair and multiconductor, were purchased in accordance with
TVA specifications. Some cable were of cross-linked polyethylene
and chloronated polyethylene construction while the same kind of
cable furnished under other contracts were of high molecular
weight, high density polyethylene/polyvinyl chloride construction
and some even polyethylene/polyvinyl chloride construction. It is
not possible to make a complete identification by contract as to
which circuit and function they serve. Recent reclassification of
some functions to lE status has made it almost a certainty that some
cables now in a safety category are of polyethylene/polyvinyl
construction.

Accordingly, we have examined the 20 HELB temperature profiles and
find that only compartments 1, 3, 6, and 9 show profiles which more
than briefly surpass the softening temperature of the linear poly-
ethylene. However, owing to the thermal time lag in the cable
material and the cable installation including the heat sink of conduit,
tray, and shield mat'erial, the insulation will not experience the HELB
temperature profile until some time has elapsed and the temperature
is lower. Further, no load heat rise need be taken into account
for these signal cables.

TVA has conducted tests (Chattanooga Central Laboratories Report No.
L81-81-6821 dated October 1980, of PE, PVC cables under a temperature
profile which envelops all the HELB profiles. Following this exposure,
these cables sustained a dielectric test while iomersed in water of
660 volts for 5 minutes, 960 volts for 5 minutes, and 220 volts ac
for 5 minutes in succession.

It is therefore our engineering juugll'"nt that this test confirms the
above and justifies interim operation until these types can be fully
qualified by our Myle Laboratory tests to be concluded next April,
or replaced at the next refueling outage.

For those cables located in compartment 0 (the containment), the
service which these cables have ~een thus far has exposed them to a
gaomaradiation dose of 6.25 x 10 rads or more. This is sufficient
to have cross-linked the polyethylene and PVC as well. Consequently,
the insulation is now in fact a thermoset material and is capable of
the same temperature that TVA's cross-linked polyethylene cable has
demonstrated and is capable of withstanding the LOCA/SLB and the post-
LOCA environment for a year.



11C
Sheet No: EEB-CB-4~As

Revision: O

ATTACHMENT C (Continued)

C.l (Continued)

Continued operation is justified, and TVA has prepared a LOCA/SLB,
thermal aging, and radiation test procedure to be performed by Wyle
Laboratories on samples of this cable to demonstrate the validity
of this conclusion. Results of this testing program are expected to
be available in April 1981.

One cable RG-ll4A/U has the possibility of being sensitive to pressure
changes owing to its partial air dielectric; however, an analysis ofthis effect has indicated that the change in dielectric constant can
be tolerated. Consequently for this cable too, there is justificationfor continued operation. The compression effect on the dielectricwill be likewise tested at Wyle Laboratories along with the other
cable tests and results are expected to be available by April 1981.

C.2 Standard Material Long-Term Overload Temperature Rating

C.3 The post-HELB conditions are less than the normal cable rating and,in our judgment, the cables could operate satisfactorily for a
post-accident of a year.

Prepared by:

Reviewed by:

gA Acceptance:
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acility: Browns Ferry Nuclear Plant
nit: 1

ocket: 50-259

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet No.
Revision
Date

EQUIPMENT DESCRIPTION

I Parameter

ENV R NNH

Speciff»
cation

Qualifi-
cation

Specifi-
cation

Qual ffi-
cation

D CUM N N REF UALI C I N

METHOD

-22-
U STAN N

ITEMS

System: 63

Plant ID No. Attachment A
Operating

Time
ttachment A Attachment Engineering

C.3 Analysis
None

Component Cable -'lVA-1
2/c, 818, CSPE

Manufacturer: Attachment B

"lodel Number: N/A

Furfction:
"Signal/Instrumentation

Accuracy: Req'd: N/A
. Demon: N/A

".ategory: Attachment A

iervfce: Attachment A

Temperature
(F)

Pressure
(PSIA)

Relative
Humidity (5)

Chemical
Spray

15.0

100

250

N/A

100

N/A

(4)

(4)

(4)

Attachment C.

N/A

ttachment C.l

N/A

Generic
Simultaneous
Test

Generic
Simultaneous
Test

N/A

None

None

Hone

"Hone

ocation: 14

Radiation
(RAD)

A in
.=lood Level Elev:

552'ove

Flood Level: Yes y Submergence
No

3,1xl0

N/A

5xl0

40 years

N/A N/A N/A

Generic

ttachment C 1
Se uential

ttachment C.2 Generic Mat'1 Tes
None
Hone

None

bootes: (1) See Section 2.4 in 79-010 report.
(2) See Section 4.1.2 .fn 79-01B report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4.) See. Section '3.Q and/or Appendix B fn 79-01B report.

Prepared by:

Reviewed by:

QA Acceptance:



Attachment A.

System: 63
Unit: 1

Component: Cable
Ha rk: WVA-1

2/c, 818

EEB 03-OO l5
Rev 0

Plant I. D. l/o. Room Function/Service

1A1470 14 Stdby Liquid Temp A 1 Year





ATTACHMENT B

ark MVA-1

Rev O

Contract No.

68C7-61986
78K5-824171
72C7-83944

~ 72C7-74910-1

~Te

PE/PVC
XLPE/CSPE
XLPE/CSPE
XLPE/CSPE

Hanufacturer

Continental Mire E Cable
Rockbestos
Continental. Mire 5 Cable
Continental Mire E Cable

TR From SQN
73C7-84211

TR 85255 from
SQN 72C7-83944

TR 87049 from
SQN 73C7-84211

TR 86757 from
SQN 73C7-84211

TR 823079 from
MBN 74C7-85259

XLPE/CSPE

I XLPE/CSPE

XLPE/CSPE
I

XLPO/CSPE

XLPE/CSPE

Continental Mire & Cable

Belden .
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Sheet No.: BEE-4

Revision: d

ATTACHl1ENT C

C.l TVA Engineering Report No. 1947

Cable types: Coax, Triax, and Signal Cables of Cross-Linked
Polyethylene Construction

Rooms: 0-18

For signal cables which utilize cross-linked polyethylene insulation,
and the jacket is chlorosulfonated polyethylene or neoprene. The
following LOCA/SLB tests apply:

Hyle Laboratory Test Report 43854-3 dated April 26, 1978,
LOCA and SLB gualification Test of Cables and Cable Splices.

Franklin Institute Test Report F-C4113 dated Hay 1975.

Rockbestos Company Test Report dated July 1977, amended 1979.

Franklin Institute Test Report F-C5120 dated thy 1980.

These cable are qualified by the above for all HELB areas and the
LOCA/SLB of the containment.

C.2 NUREG-0588 Haterial List

C.3 Because of the conservatism of the tests for XLPE and for silicone
insulation, including the severity of the mandrel bend and dielectric
test in water after the combined LOCA/SLB profile, it is our
engineering judgment that there is sufficient margin to give
reasonable assurance of continued operability more than a year in
the post-LOCA environment.

~-

Prepared by:

Reviewed by:

gA Acceptance:
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Facility: Bro~rns Ferry Nuclear Plant
Unit: 1

Docket: 50-259

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet No.
Revssson
Date 2- O

EQUIPMENT DESCRIPTION

System: 63

Plant ID No. Attachment A

Comoonent Cable WVA-1

2/c, r'I18, XLPE

'ianufacturer: Attachment 8

Parameter

Operating
Time

Temperature
(F)

EHY RONM N

Specifi»
cation

Qualifi-
cation

385

Attachment A 1 year

Specifi-
cation

Quali,fi-
cation

Attachment C3

Attachment C.l

DOCUMENTA H RE VALI I A N

METHOD

Engineering
Analysis and
Test

Generic
Simul taneous
Test

U STAN IN
ITEMS

Hone

None

';odel Number: N/A

Futfctlon.
Si gnal/Ins tromenta tion-

Accuracy: Req'd: N/A
Demon: N/A

.ategory:Attachment A

lervice: Attachment A

.Ocatlon:

=lood Level Elev:
552'boveFlood Level: Yes X

No

Pressure
(PSIA)

Relative
Humidity (5)

Chemical
Spray

Radiation
(RAD)

A in

Submergence

15.0

100

N/A

3x4

N/A

H/A

100

N/A

- 2xl0
40 years

N/A

(4)

(4)

(4)

H/A

ttachment C.l

Attachment C. 1

ttachment C 2

N/A

N/A

Generic
Simultaneous
Test

Generic
Sequential

Generic Mat'1 Tes

N/A

Hone

None

Hone

None

None

bootes: (1) See Section 2.4 in 79-018 report.
(2) See Section 4.1. 2 in=79-018 report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-01B report.

Prepared by:

. I ca~py
Reviewed by: CUd.

QA Acceptance;
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Attachment A

~ System: 63
Unit: 1 .

Component: Cable
thrk: wVA-1

2/c, 818

EEB QS-OO l 4
Rev

Plant I. D. iso. Room Function/Service

lA1470 14 Stdby Liquid Temp
I

A 1 Year ~



ATTACHMENT B

'ark

MVA-1

EEB 3-00
Rev 0

Contract No.

68C7-61986
78K5-824171
72C7-83944
72C7-74910-1

~Te

,PE/PVC
XLPE/CSPE
XLPE/CSPE
XLPE/CSPE

Manufacturer

Continental Wire & Cable
Rockbestos
Continental Mire & Cable
Continental Mire & Cable

TR From SQN
73C7-84211

TR 85255 from
SQN 72C7-83944

TR 87049 from
SQN 73C7-84211

TR 86757 from
SQN 73C7-84211

TR 823079 from
WBN 74C7-85259

XLPE/CSPE

XLPE/CSPE

XLPE/CSPE

XLPO/CSPE

XLPE/CSPE

Continental Wire & Cable

Belden
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~, Sheet No: EEB- C Z-
o0/6'evision:

0

ATTAC&iENT C

C.l TVA Engineering Report No. 1945

Cable types: Coax, Triax, and Signal Cables of Cross-Linked Polyethylene
Construction

Rooms: O-l8

For signal cables which utilize cross-linked polyethylene insulation,
and the jacker. is chlorosulfonatcd polyethylene or neoprene. The
following LOCA/Sl B tests apply:

Vyle Laboratory Test Report 43854-3 dated April 26, 1978, LOCA
and SLB Qualification Test of Cables and Cable Splices.

Franklin Institute Test Report F-C4113 dated >Iay 1975.

Rockbestos Company Test Report dated July 1977, amended 1979.

Franklin Institute Test Report F-C5120 dated May 1980.

These cables are qualified by the above for all HELB areas and the
LOCA/SLB of the containment.

C.2 NUREG-0588 Material List

C.3 Because of the conservatism of the tests for XLPE and for silicone
insulation, including the severity of the mandrel bend and dielectric
test in water after the combined LOCA/SLB profile, it ~ is our engineering
judgment that there is sufficient margin to give reasonable assurance
of continued operability more than a year in the post-LOCA environment.

Reviewed by:

Prepared by:

QA Acceptance:
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Facility: Browns Ferry Nuclear Plant
.Unit:
Docket: 50 259

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet N

Revision
Date

EB-6 -0 1

- z-So

EQUIPMENT DESCRIPTION

System: 63

Plant ID No. Attachment A

Parameter

Operating-
Time

ENVIR NM N

Specifi-
cation

Attachment A

guali fi-
cation

1 Year

Specifi-
cation

gualifi-
cation

Attachment
C.3

DOCUMENTA ION REF U LI ICATI N

METHOD

Engineering
Analysis

Ou STANDIN
ITEMS

Component Cable MVA-1
2/c, 818, PE

l".anufacturer: Attachment 8

'<odel Number: N/A

Function:
Signal/Instrumentation

Accuracy: Req'd: N/A
Demon: N/A

Category: Attachment A

Service: Attachment A

'cation: 14

Tempepture
(F)

Pressure
(PSIA)

Relative
Humidity (5)

Chemical
Spray

0

Radiation
(RAD)

A in

153

15.0

100

N/A

3.lxl0
N A

203

N/A

100

N/A

4xl07

20 ears

(4)

(4)

(4)

IPCEA S-61-40
par 3.9 and
Appendix D Attachment C.2

IPCEA S-61-40
par 3.9,
3,7.3, 6.7

N/A

Standar
Material
Requirement

N/A N/A

NUREG-0588
Material
List

Generic
Material

Attachment C. 1 Oper. Experience

None

None

None

'None

None

=lood Level Elev:
552'boveFlood Level: Yes X

No
Submergence N/A N/A

N/A N/A None

votes: (1) See Section 2. 4 in 79-018 report.
(2) See Section 4.1.2 in 79-018 report.
(3) All notes and other. information not on th'ese

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-018 repe't.

Prepared by:
0

.. / ~~lzEg.
Reviewed by:

gA Acceptance;





Attachment A

~ System: 63
Unit: 1 .

Component: Cable
Hark: NfA-1

2/c, 818

EEB (o3-OO I'7

Rev

Plant I. D. No. Room Function/Service

1A1470 14 Stdby Liquid Temp 1 Yeaz ~





Rev

ATTACHMENT B

Har k MVA"1

Contract No.

68C7-61986
78K5-824171
72C7-83944
72C7-74910-1

~Te

PE/PVC
XLPE/CSPE
XLPE/CSPE
XLPE/CSPE

bhnufacturer

Continental Wire 5 Cable
Rockbestos
Continental Mire 8 Cable
Continental Wire 8 Cable

TR From SgN
73C7-84211

TR 85255 from
SAN 72C7-83944

TR 87049 from
SgN 73C7-84211

TR 86757 from
S(N 73C7-84211

TR 823079 from
WBN 74C7-85259

XLPE/CSPE

I XLPE/CSPE

XLPE/CSPE

XLPO/CSPE

XLPE/CSPE

Continental Wire 8 Cable

ITT.

„Bel den



Sheet No: EEB- 4~- >o~P

Revision: 0

ATTACHMENT C

TVA Engineering Report No. 1942

Coax, Triax, and Signal Cable

Coaxial and Triaxial cable installed at Browns Ferry were purchased
in accordance with General Electric Company Specification 22A1181,
and.the appropriate MIL-C-17 specification. Signal cables, both
twisted pair and multiconductor, were purchased in accordance with
TVA specifications. Some cable were of cross-linked polyethylene
and chloronated polyethylene construction while the same kind of
cable furnished under other contracts were of high molecular
weight, high density polyethylene/polyvinyl chloride construction
and some even polyethylene/polyvinyl chloride construction. It i's
not possible to make a complete identification by contract as to
which circuit and function they serve. Recent reclassification of
some functions to lE status has made it almost a certainty that some
cables now in a safety category are of polyethylene/polyvinyl
construction.

Accordingly, we have examined the 20 HELB temperature profiles and
find that only compartments 1, 3, 6, and 9 show profiles which more
than briefly surpass the softening temperature of the linear poly-
ethylene. However, owing to the thermal time lag in the cable
material and the, cable installation including the heat sink of conduit,
tray, and shield material, the insulation will not experience the HELB
temperature profile until some time has elapsed and the temperature
is lower. Further, no load heat rise need be taken into account
for these signal cables.

TVA has conducted tests (Chattanooga Central Laboratories Report No.
L81-81-6821 dated October 1980, of PE, PVC cables under a temperature
profile which envelops all the HELB profiles. Following this exposure,
these cables sustained a dielectric test while imnersed in water of
660 volts for 5 minutes, 960 volts for 5 minutes, and 220 volts ac
for 5 minutes in succession.

It is therefore our engineering judgment that this test confirms the
above and justifies interim operation until these types can be fully
qualified by our Wyle Laboratory tests to be concluded next April,
or replaced at the next refueling outage.

For those cables located in compartment 0 (the containment), the
service which these cables have ~een thus far has exposed them to a
garma radiation dose of 6.25 x 10 rads or more. This is sufficient
to have cross-linked the polyethylene and PYC as well. Consequently,
the insulation is now in fact a thermoset material and is capable of
the same temperature that TVA's cross-linked polyethylene cable has
demonstrated and is capable of withstanding the LOCA/SLB and the post-
LOCA environment for a year.





Sheet No: EEB-C>- ~>/p

Revision: O

ATTACHMENT C (Continued)

C.l (Continued)

Continued operation is justified, and TVA has prepared a LOCA/SLB,
thermal aging, and radiation test procedure to be performed by foyle
Laboratories on samples of this cable to demonstrate the validity
of this conclusion. Results of this testing program are expected to
be available in April 1981.

One cable RG-114A/U has the possibility of being sensitive to pressure
changes owing to its partial air dielectric; however, an analysis of
this effect has indicated that the change in dielectric constant can
be tolerated. Consequently for this cable too, there is justification
for continued operation. The compression effect on the dielectric
will be likewise tested at llyle Laboratories along with the other
cable tests and results are expected to be available by April 1981.

C.2 Standard Material Long-Term Overload Temperature Rating

C.3 The post-HELB conditions are less than the normal cable rating and,
in our judgment, the cables could operate satisfactorily for a
post-accident of a year.

Prepared by:

Reviewed by:

gA Acceptance:
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acility: Browns Ferry Nu'clear Plant
nit: 1

Docket: 50 259

.0

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet No.

'evision

Date

-

EB-63-0018

EQUIPMENT DESCRIPTION:
l

!

System: 63

Plant ID No. Attachment A

Component Cable gyp
3/c, JIB, CSPE

"anufacturer: Attachment B

Parameter

Operating
Time

Temperature
( F)

EHVIRG,'.l.l""<'il

Specifi-
cation

ttachment A

53

Qualifi-
cation

1 Year.

250

Specifi-
cation

Qualifi-
cation .

Attachment
C.3

Attachment CD

OCUL lEH TIOH REF QU LI C I N

METHOD

Engineering
Analysis

Generic
Simultaneous
Test

u STAHOIH~
ITEMS

Hone

None

~odeI Number: N/A

Fun'ction:
Signal/Instrumentation

Accuracy: Req'd: N/A
Demon; H/A

".ategory: Attachment A

~ervice: Attachment A

Pressure
(PSIA) .

Relative
Humidity (5)

Chemical
Spray

15,0

100

N/A

100

N/A

(4)

(4)

(4)

H/A

ttachment C.l

N/A-

N/A

Generic
Simultaneous
Test

N/A

None

Hone

"None

ocation: 14
'I

=,lood Level Elev:
552'boveFlood Level: Yes X

No

Radiation
(RAO)

'

in

Submergence N/A

04. Sxl07

40 years

N/A

tt'achment C .1

ttachment C.2

N/A

Generic
Sequential

Generic Mat'1 Tes

N/A

None
Hone

None

bootes:
I"

(1) See Section 2.4 in 79-01B report.
(2) See Section 4.1.2 in 79-01B report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See.Section 3.0 and/or Appendix B in 79-OIB repay't.

Prepared by:

Reviewed by:

gA Acceptance;





Attacnment A

. System: 63
Uni t:
Component: Cable
bhrk: @vs

3/c, 818

Rev

Plant I. 0. No. Room Functi on/Servi ce

lA1471 14 Stdby Liquid Temp A 1 Year



0



Rev

ATTACHHENT B

Hark WVB

Contract No.

72C7-83849
72C7-74910-2
69C3-64863-1

TR 822675 from
. MBN 74C7-85259

TR . 820907 from
74C7-85259

73C7-84211

~Te

CSPE/CSPE
XLPE/CSPE
PE/PVC

XLPE/CSPE

XLPE/CSPE

Hanufacturer

8 IM
Okonite
Rockbestos

Bel den Corp'oration

Belden Corporation

ITT Surp.





Sheet No.: ~B- - d44
Revision: 0

ATTACHMENT C

C. 1 TVA Engineering Report No. 1947

Cable types: Coax, Triax, and Signal Cables of Cross-Linked
Polyethylene Construction

Rooms: 0-18

For signal cables which utilize cross-linked polyethylene insulation,
and the jacket is chlorosulfonated polyethylene or neoprene. The
following LOCA/SLB tests apply:

Wyle Laboratory Test Report 43854-3 dated April 26, 1978,
LOCA and SLB gualification Test of Cables and Cable Splices.

Franklin Institute Test Report F-C4113 dated Hay 1975.

Rockbestos Company Test Report dated July 1977, amended 1979.

Franklin Institute Test Report F-C5120 dated Hay 1980.

These cable are qualified by the above for all HELB areas and the
LOCA/SLB of the containment.

C.2 NUREG-0588 t1aterial List

C.3 Because of the conservatism of the tests for XLPE and for silicone
insulation, including the severity of the mandrel bend and dielectric
test in water after the combined LOCA/SLB profile, it is our
engineering judgment that there is sufficient margin to give
reasonable assurance of continued operability more than a year in
the post-LOCA environment.

Prepared by:

Reviewed by:

gA Acceptance:





~ acility: Browns Ferry Nuclear Plant
ini t:
)ocket: 50 259

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet No.
Revision
Date

0 9

0- -0
EQUIPHEHT DESCRIPTIOH

system:

'lant ID Ho. Attachment A

Parameter

Operating
Time

ENVIRONHEN

Specifi-
cation

Attachment A

Qualifi-
cation

1 year

Specifi-
cation

Qualifi-
cation

Attachment C3

DOCUMENTA ION RE UALIFICA I H

METHOD

Engineering
Analysis and
Test

ll~t
ITEf~iS

None

:omponent Cable
WV8'/c,

818, XLPE

'anufacturer: Attachment 8

!ode1 Number: N/A

un'cti on:
Signa 1 /Ins trumenta tion .

(ccuracy: Req'd: N/A
Demon: N/A

:ategory:Attachment A

iervice: Attachment A

.ocation: 14

:lood Level Elev:
552'bove

Flood Level: Yes
Ho

Temperature
(F)

Pressure
(PSIA)

Relative
Humidity (%)

Chemical
Spray

Radiation
(RAD)

A in

Submergence

15.0

100

N/A

3.1x10 4

N/A

385

N/A

100

N/A

2x10

40 years

N/A

(4)

(4)

(4)

Attachment C 1

N/A

ttachment C.l

Attachment C. 1

ttachment C 2

N/A

Generic
Simultaneous
Test

N/A

Gener ic
Simultaneous
Test

Generic
Sequential

N/A

Generic Hat'1 Tes

None

Hone

None

None

None

None

totes: (1) See Section 2. 4 in 79-018 report.
(2) See Section 4.1. 2 in 79-018 report:.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B fn 79-01B report.

Prepared by: E X

Reviewed by:

QA Acceptance;

«/~n>





o'cKdctm)en@ 1%

.System:
Uni t:
Component: Cable
l1ark: wvB

3/c, 818

EEB

Rev

I
'I

PIant I. 0. Ho. Room

1A1471 14

Function/Service

St'dby Liquid Temp A . 1 Year



Rev C>

ATTACHMENT B

Mark WVB

Contract Ho. ~Te Manufacturer

72C7-83849
72C7-74910-2
69C3-64863-1

TR 822675 'from
WBN 74C7-85259

TR 820907 from
'74C7-85259

73C7-84211

CSPE/CSPE
XLPE/CSPE
PE(PVC

XLPE/CSPE

XLPE/CSPE

8IW
Okonite
Rockbestos

Bel den Corporation

Belden Corporation

ITT Surp.
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Sheet No EEB-CB-

Revision: 0

ATTACHMENT C

C.l TVA Engineering Report No. 1945

Cable types: Coax, Triax, and Signal Cables of Cross-Linked Polyethylene
Construction

Rooms: 0-18

For signal cables which utilize cross-linked polyethylene insulation,
and the )acket is chlorosulfonated polyethylene or neoprene. The
following LOCA/SLB tests apply:

Wyle Laboratory Test Report 43854-3 dated April 26, 1978, LOCA

and SLB Qualification Test of Cables and Cable Splices.

Franklin Institute Test Report F-C4113 dated May 1975.

Rockbestos Company Test Report dated July 1977, amended 1979.

Franklin Institute Test Report F-C5120 dated May 1980.

These cables are qualified by the above for all HELB areas and the
LOCA/SLB of the containment.

C.2 NUREG»0588 Material List

C.3 Because of the conservatism of the tests for XLPE and for silicone
insulation, including the severity of the mandrel bend and dielectric
test in water after the combined LOCA/SLB profile, it is our engineering
)udgment that there is sufficient margin to give reasonable assurance
of continued operability more than a year in the post-LOCA environment.

Reviewed by:

~ .
Prepared by:

QA Acceptance:



:acility: Browns Ferry Nuclear Plant
lnit: 1

)ocket: 50-259

SYSTEM COMPONENT ENLUATION WORK SHEET (Rev 2) (3)
Sheet No.
Revision
Date o-zz-to

EQUIP'lENT DESCRIPTION

system: 63

'lant ID No. Attachment A

Parameter

Operating
Time

ENVIRONMENT

Specifi-
cation

Attachment A

Qualifi»
cation

1 Year

Specifi-
cation

Qualifi-
cation

Attachment
vo 3

DOCUi'1ENTA I N RE QUALIF IGATI N

METHOD

Engineering
Analysis

OUTS I AN DING

ITEMS

None

:omponent Cable
My8'/c,

818, PE

". nufacturer: Attachment 8 Temperature
( F)

153 203

IPCEA S-61-40
par 3,9 and
Appendix D . Attachment C.2

None

".odel Number: N/A

=uriction:
Signal/Instrumentation

Pressure
(PSIA)

Relative
Humidity (l)

15.0

100

N/A

100

(4)

(4)

N/A

IPCEA S-61-40
par 3.9.
3.7.3, 6.7

N/A

Standard
Material
Requirement

None

None

accuracy: Req'd: N/A
Demon: N/A

;ategory: Attachment A

:ervice: Attachment A

.ocation: 14

Chemical
Spray

Radiation
(RAD)

A in
3.lx104

N/A

4x107

20 ears

(4) N/A
NUREG-0588
IIa teri al
List

N/A

'Generic
Material

Attachment C.l Oper. Experience

'None

None
'None

:lood Level Elev:
552'boveFlood Level: Yes X

No
Submergence

0

N/A N/A
N/A N/A None

'otes: (1) See Section 2.4 in 79-018 report.
(2) See Section 4.1.2 in 79-0lB report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.

(4) See Section 3.0 and/or Appendix 8 in 79-018 report.

Prepared by: 7E.

/u
Reviewed by:

QA Acceptance:





Attaclun«nt, A

System:
Uni t:

Component: Cable
t1ark: @vs

3/c, fI18

Rev O

Plant I. D. No. Room

IAI471 14

Functi on/Servi ce

Stdby Liquid Temp

Cat~eo~r ~0erating Time

A 1 Year



ATTACHMENT B

Mark WVB

Rev O

Contract No. ~Te Manufacturer

72C7-83849
72C7-74910-2
69C3-64863-1

TR 822675 from
WBN 74C7-85259

TR 820907 from
'74C7-85259

73C7-84211

CSPE/CSPE
XLPE/CSPE
PE/PVC

XLPE/CSPE

XLPE/CSPE

BIW
Okonite
Rockbestos

Be1den Corporation

Bel den Corporation

ITT Surp
\
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Sheet No: EEB- 4 S- a ci ~o

Revision: 0

ATTACHMENT C

C. 1 TVA Engineering Report No. 1942

Coax, Triax, and Signal Cable

Coaxial and Triaxial cable installed at Browns Ferry were purchased
in accordance with General Electric Company Specification 22A1181,
and the appropriate MIL-C-17 specification. Signal cables, both
twisted pair and multiconductor, were purchased in accordance with
TVA specifications. Some cable were of cross-linked polyethylene
and chloronated polyethylene construction while the same kind of
cable furnished under other contracts were of high molecular
weight, high density polyethylene/polyvinyl chloride construction
and some even polyethylene/polyvinyl chloride construction. It is
not possible to make a complete identification by contract as to
which circuit and function they serve. Recent reclassification of
some functions to lE status has made it almost a certainty that some

cables now in a safety category are of polyethylene/polyvinyl
construction.

Accordingly, we have examined the 20 HELB temperature profiles and
find that only compartments 1, 3, 6, and 9 show profiles which more
than briefly surpass the softening temperature of the linear poly-
ethylene. However, owing to the thermal time lag in the cable
material and the cable installation including the heat sink of conduit,
tray, and shield material, the insulation will not experience the HELB

temperature profile until some time has elapsed and the temperature
is lower. Further, no load heat rise need be taken into account
for these signal cables.

TVA has conducted tests (Chattanooga Central Laboratories Report No.
L81-81-6821 dated October 1980, of PE, PVC cables under a temperature
profile which envelops all the HELB profiles. Following this exposure,
these cables sustained a dielectric test while imnersed in water of
660 volts for 5 minutes, 960 volts for 5 minutes, and 220 volts ac
for 5 minutes in succession.

It is therefore our engineering judgment that this test confirms the
above and justifies interim operation until these types can be fully
qualified by our Wyle Laboratory tests to be concluded next April,
or replaced at the next refueling outage.

For those cables located in compartment -0 (the containment), the
service which these cables have ~een thus far has exposed them to a

gamma radiation dose of 6.25 x 10 rads or more. This is sufficient
to have cross-linked the polyethylene and PVC as well. Consequently,
the insulation is now in fact a thermoset material and is capable of
the same temperature that TVA's cross-linked polyethylene cable has
demonstrated and is capable of withstanding the LOCA/SLB and the post-
LOCA environment for a year.



0



Sheet No: EEB-(3- 4oao

Revision:

ATTACHMENT C (Continued)

C.l (Continued)

Continued operation is justified, and TVA has prepared a LOCA/SLB,
thermal aging, and radiation test procedure to be performed by 'klyle
Laboratories on samples of this cable to demonstrate the validity
of 'this conclusion. Results of this testing program are expected to
be available in April 1981.

One cable RG-ll4A/U has the possibility of being sensitive to pressure
changes owing to its partial ai r dielectric; however, an analysis of
this effect has indicated that the change in dielectric constant can
be tolerated. Consequently for this cable too, there is justification
for continued operation. The compression effect on the dielectric
will be likewise tested at klyle Laboratories along with the other
cable tests and results are expected to be available by April '1981.

C.2 Standard tlaterial Long-Term Overload Temperature, Rating

C.3 The post-HELB conditions are less than the normal cable rating and,
in our judgment, the cables could operate satisfactorily for a
post-accident of a year..

Prepared by:

Reviewed by:

gA Acceptance:
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Facility: Browns Ferry Nuclear Plant
Unit: 2
Docket: 50-260

SYSTEM C011PONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet No. E8-63-0021
Revision
Date

EQUIPHENT DESCRIPTION

System: 63

Plant ID No. Attachment A

Component Cable MCA

1/c, 014, PN

Parameter

Operating
Time

ENVIPONMEN

Speci fi-
cation

Attachment A

Qualifi-
cation

1 Year

Specifi-
cation

Qualifi-
cation

Attachm nt
C.4

D CUH NT ON REF ULI I IN
METHOD

Engineering
Analysis

UTSTANDING
ITEl'1S

None

Manufacturer: Attachment 8

tlodel Nurser: N/A

. Fuge tion: Control/Power

Accuracy: Req'd: N/A
Demon: N/A

Category: Attachment A

Service: Attachment A

Tempepture
(F)

Pressure
(PSIA)

Relative
Humidity (g)

Chemical
Spray

Radiation
(RAD)

174

100

N/A

3.lx10

153

100

N/A

4xl07

(4)

(4)

(4)

Attachments
C.l and C.2

IPCEA S-61-40
par 3.9, 3.7.
6.7

N/A

NUREG-0588
Haterials
List

Attachment C.3

Standard
Naterial
Requirement

N/A

Generic
Haterial
Test

None

None

'one

None
Location: 14

Flood Level Elev:
552'bove

Flood Level: Yes X
No

Submergence N/A N/A N/A

C2 r er'e

N/A

None

None

Notes: (1) See Section,2. 4 in 79-018 report.
(2) See Section 4.1.2 in 79-018 report.
(3) All nates and other information not on these

sheets are on the attached appendix sheets.

(4) See Section 3.0 and/or Appendix B in 79-01B report.

Prepared by: Hg.

Reviewed by:

QA Acceptance;





Attachment A

System: 63
Uni t:
Component: Cable
t1ark: WCA

1/c, 814, PN

EEB 9-OC)

Rev

Plant I. D. Ho. Roora Function/Service

2PL5103
2PL5102

14
14

SLC Storage Tank
Tank Heater Control

A
A

1 Year
1 Year



0



ATTAC>lHCNT 8

Hark MCA

3-ooz I

Rev~
Contract No. Tyye Manufacturer

72C7-75128
72X7-74885-1
73C7-84528
67C3-91618
72C7-75328-1
70C7-54179-1

TR 822378)
822639)
822915)

72C7-75228-1

72C7-83874-1

PN

P.N

PN
PN
PN.
PN

PN

Plastic Mire
Brand-Rex
Plastic Mire
Brand-Rex
Brand-Rex
Brand-Rex

Plastic Mire

Plastic Mire

8 Cable Corp

5 Cable. Coro

8 Cabl'e Corp

5 Cable Corp





BC

Sheet No.: EEB- Q-d~
Revision:

ATTACfNENT C

C. 1

C.2

IPCEA S-51-402 Paragraph 3.9 and Appendix 0

TYA Engineering Report No. 1943

Cable types: PJ, PN, PNJ, PJJ, PSJ

Rooms 1-18

O.

This class of cables was purchased under TVA Standard Specification
No. 25.013, based on IPCEA S-61-402 (ND1A MC5) oThese standards
pr~vide a product with an operating rating of 75 C continuous,
95 C (203 F), 500-hour overload rating total in a normal lifetime.
They are constructed of polyethylene insulation with Nylon and PVC
jacketing.

The jacket material has a higher retention of strength at elevated
temperature~, as the material was subjected to air oven aging of
121 C (250 F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,
and ll show HELB profiles which more than briefly surpass the
softening temperature of the insulation. However, owing to the
thermal time lags in the cable material and cable installation, the
insulation nor even the jacket experience the temperature profile
until some time has elapsed.

TVA has conducted tests (Chattanooga Central Laboratories Report
No. 81L-81-6821 dated October 1980, of these cables under a temperature
profile which envelopes all the HELB profiles. Following this
exposure these samples sustained a dielectric test iranersed in
water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 volts for 5 minutes in succession.

0-

C.3

C.4

It is therefore our engineering judgment that this test confirms
the above and justifies interim operation until these types can be
fully qualified by our Ilyle Laboratory tests to be concluded next
April or replaced at the next refueling outage.

Temperature gualification Method

C.3.1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

The post-HELB conditions are less than the normal cable rating and,
in our judgment, the cables could operate satisfactorily for a
post-accident of a year.

Prepared by:

Reviewed by:

gA Acceptance:





Facility: Browns'erry Nuclear Plant
Unit: 2
Docl'e t: 50-260

SYSTEM COMPONENT EVALUATION MORK SHEET (Rev 2) (3)
Sheet No.
Revision
Date

EQUIPHENT DESCRIPTION

Parameter

ENVIRONYiENT

Specifi-
cation

Qualifi-
'ation

Specifi-
cation

Qualifi-
cation

00 Ui'lEN A N RE UALIFICA I N

METHOD

U STANDING
ITEMS

System:

Plant 10 No. Attachment A
Operating

Time
ttachment A 1 year - Attachment C. Engineering

Analysis and
None

Component Cable QpF
1/c, i/4, CPJ

Manufacturer: Attachment 8

I".odel Number: N/A

Furfction'. Control/Power

Accuracy: Req'd: N/A
Demon: N/A

Category: Attachment A

Service: Attachment A

Location: 14

Flood Level Elev:
552'boveFlood Level: Yes X,

No

Temperature
(F)

Pressure
(psln)

Relative
Humidity (f)
Chemical

Spr ay

Radiation
(RAD)

A in

Submergence

174

100

N/A

3,1xl0

N/n

325

N/A

100

N/A

6.9xl07

40 ears

N/A

(4)

(4)

(4)

ttachment C.l

N/A

ttachment C. 1

N/A

Attachment C.l

N/A

Generic
Simultaneous
Test

N/A

Generic
Simultaneous
Test

N/A

Generic
Sequential
Te t

N/A

None

None

None

~ None

None

None

Notes: (1) See Section 2. 4 in 79-010 report.
(2) See Section 4.1. 2 in 79-018 report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix 8 in 79-018 report.

Prepared by: E
Reviewed by:

QA Acceptance:



Attachment A

System: 63
Unit: 2

Component:
t1ark:

Cable
WDP s

l/c, II4, CPJ

EEp - 48-0028

Rgv C3

Plant I. D. No. Room Function/Service

2PL5100 14 Tnk Heater Supply A 1 Year





ATTACHHENT B

Hark WOF

EEB 3- ZZ

Rev C)

Contract No.

67C7-91619
71C7-54180-1
72C7-7532S-3

~Te

CPJ
CPJ
CPJ

Hanufacturer

General Cable Corp
Phelps Dodge Cable Wire
Rome





9C

~, Sheet No.: EEB- 3-
Revision: 0

ATTACHMENT C

C.l Wyle Laboratory Report No. 43854-3.

C.2 NUREG-0588 Material List.

C.3 Because of the conservatism of the tests for XLPE and for silicone
insulation, including the severity of the mandrel bend and dielectric
test in water after the combined LOCA/SLB profile, it is our engineering
'judgment that there is sufficient margin to give reasonable assurance
of continued operability more than a year in the post-LOCA environment.

Prepared by:

Reviewed by:

gA Acceptance:





Facility: Browns Ferry Nuclear Plant
Unit: 2
Docket: 50-260

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet No. EEB-63-0023
Revision
Date

EQUIPHENT DESCRIPTION
ENVIRONNEN OOCUi~lEN I N REF UALIFlCA N

METHOD

UTSTANDING
ITEhS

- System: 63

Plant IO No. Attachment A

Parameter

Operating
Time

Specifi-
cation

ttachment A

Qual ifi-
cation

1 year .

Specifi-
cation

Qualifi-
cation

Attachment C. Engineering
Analysis and

None

Component Cable 40G
1/c, 42, CPJ

Yianufacturer: Attachment B

Hodel Number: N/A

Furfction'. Control/Power

Accuracy: Req'd: N/A
Demon: N/A

Category: Attachment A

Service: Attachment A

Location: 14

Temperature
(F)

Pressure
(PSIA)

Relative
Humidity (X)

Chemical
Spray

Radiation
(RAD)

A in

153

100

N/A

3. 1 xl0

325

N/A

100

N/A

6.9xl07

40 ears

(4)

(4)

(4)

Generic
Simultaneous

ttachment C . 1 Test

N/A N/A

N/A N/A

Generic

ttachment C.l Sequential

Generic
Simultaneous

ttachment C.l Te'st

None

None

None

~ None

None

None

Flood Level Elev:
552'boveFlood Level: Yes X Submergence

No
N/A N/A N/A N/A None

Notes: (1) See Section 2. 4 in 79-010 report.
(2) See Section 4.1. 2 in 79-01B report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-01B reposit.

Prepared by: FX. >~JR
~PA

Reviewed by:

QA Acceptance:





Attachment A

System: 63
Unit: 2

Componen t: Cable
tla rk: tee

1/c, 82, CPJ

Rev

Plant I. D. No. Room Function/Service

2PL754
2PL769

14
14

Pmp Supply
Pmp Supply

A
A

1 Year
1 Year





C

ATTACHMENT 8

Mark MDG

EEB 43-OOZ3

Rev

Contract Ho.

67C7-91619
71C7-54180-1

86150 XFR Bellefonte

72C7-75328-3
78K5-824443-2
72C7-75533-1

~Te

CPJ
CPJ

CPJ

CPJ .

PXJ
PXJ

Manufacturer

General Cable Corp
Phelps Dodge

Plastic Mire L Cable Corp

Rome
GE

Essex



9C

3 —ddt
Revision: 0

ATTACHMENT C

C.l Wyle Laboratory Report No. 43854-3.

C.2 NUREG-0588 thterial List.

C. 3 Because of the conservatism of the tests for XLPE and for silicone
insulation, including the severity of the mandrel bend and dielectric
test in water after the combined LOCA/SLB profile, it is our engineering
judgment that there is sufficient margin to give reasonable assurance
of continued operability more than a year in the post-LOCA environment.

0-

Prepared by:

Reviewed by:

gA Acceptance:
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Facility: 8rowhs Fetry'Nuclear Plant
Unit: 2

Docket: 50-260

SYSTEM COMPONENT ENLUATION WORK SHEET (Rev 2) (3)
Sheet No.
Revision o
Date

EQUIPMENT DESCRIPTION

System: 63

Plant ID No. Attachment A

Parameter

Operating
Time

ENVIR HMEN

Specifi-
cation

Attachment A

Quali fi-
cation

1 Year

Specifi-
cation

Quali fi-
cation

Attachment
C.4

CUMEN N RE VALI ICA ION
METHOD

Engineering
Analysis

2-
g'TSTAXO!Nv

IT'EMS

None

Component Cable
2/c, dl2, PNJ

Manufacturer:Attachment 8

Podel Number: N/A

Function: Control/Power

Accuracy: Req'd: N/A
Demon: N/A

Category: Attachment A

Service: Attachment'

L

Location: 12

Temperature
(F)

Pressure
(PS!A)

Relative
Humidity (5)

Chemical
Spray

Radiation
(RAO)

A in

199

100

N/A

3. 1 xl0
4

153

100

N/A

4xl 07

(4)

(4)

(4)

IPCEA S-61-40
par 3.9, 3.7.
6.7

Standard
Material
Reouirement

H/A

NUREr-0588
Materials
List

C2

H/A

Generic
Material
Test

r Ex

r'ttachments

C. 1 and C,2 . Attachment C. 3 None

None

Hone

None

H ne

Flood Level Elev:
552'bove

Flood Level: Yes X 'Submergence
No

N/A N/A N/A N/A None

Notes: (1) See Section 2. 4 in 79-018 report.
(2) See Section 4.1.2 in 79-01S report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Apperdix 8 in 79-018 repar't.

Prepared by:

Reviewed by:

(A*Acceptance;





Attachment h

System: 63
Uni t:
Component: Cable
ttark: wGB

2/c, 812, PNJ

EEB 4 3-002-0

Rev

Plant I. D. No. I<oom Function/Servi ce

2PL790 12 Injection Flow 1 Year



ATTACH!i !IT !!

Hark I'GB

Rev O

Contract. tlo.
Hanufacturor

73C7-84528
75K7-86150-1
75K5-86506-1
7407-85069-1
70C7- 54179-2
71 Xj-54761-1
72C7-54872
70C7-54179-1

1
I ~ LI

PJJ
PJJ
PJJ
PJJ
PilJ
PhJ
Pt< J
PNJ

Ron e Cabl e
Cyprus
American Insulated !lire
Rome
Plastic Mire & Cable Corp
General Cable
Plastic Wire & Cable Corp
Brand-Rex



8C

~ . Sheet Ne.: EEII-

Revision:

ATTACHMENT C

C. 1

C.2

IPCEA S-61-402 Paragraph 3.9 and Appendix 0

TVA Engineering Report No. 1943

Cable types: PJ, PN, PNJ, PJJ, PSJ

Rooms 1-18

This class of cables was purchased under TVA Standard Specification
No. 25.013, based on IPCEA S-61-402 (NEHA MC5). These standards
pravide a Broduct with an operating rating of 75 C continuous,
95 C (203 F), 500-hour overload rating total in a normal lifetime.
They are constructed of polyethylene insulation with Nylon and PVC

jacketing.

The jacket material has a higher retention of strength at elevated
temperature~, as the material was subjected to air oven aging of
121 C (250 F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,
and ll show HELB profiles which more than briefly surpass the
softening temperature of the insulation. However, owing to the
thermal time lags in the cable material and cable installation, the
insulation nor even the jacket experience the temperature profile
until some time has elapsed.

TVA has conducted tests (Chattanooga Central Laboratories Report
No. 81L-81-6821 dated October 1980, of these cables under a temperature
profile which envelopes all the HELB profiles. Following this
exposure these samples sustained a dielectric test imnersed in
water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 volts for 5 minutes in succession.

C.3

It is therefore our engineering judgment that this test confirms
the above and justifies interim operation until these types can be
fully qualified by our Hyle Laboratory tests to be concluded next
April or replaced at the next refueling outage.

Temperature qualification fhthod

C.3.1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

C.4 The post-HELB conditions are less
in our judgment, the cables could
post-accident of a year.

than the normal cable rating and,
operate satisfactorily for a

Prepared'y:

Reviewed by:
I

gA Acceptance:



Facility: Browns Ferry Nuclear Plant
Uni". 2
Docket: 50-260

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet Ho.
Revision
Date

EQUIPMENT DESCRIPTION

System: 63

Plant ID No. Attachment A

Component Cabl e QGB
2/c> ril2, PNJ

Parameter

Operating
Time

ENVIRONMEN

Specifi-
cation

Attachment A

gualifi-
cation

1 Year

Specifi-
cation

gualifi-
cation

Attachment
C.4

DOCUMENT ON REF UALI IC TI H

METHOD

Engineering
Analysis

0
OUTSTAY DID(

ITEMS

None

Manufacturer: Attachment B

Model Number: N/A

Func ion: Control/Power

Accuracy: Req'd: N/A
. Demon: N/A

Category: Attachment A

Service: Attachment A

Location: 14

Flood Level Elev:
552'boveFlood Level: Yes )(

No

Temperature
(F)

Pressure
(PSIA)

Relative
Humidity (X)

Chemical
Spray

Radiation
(RAD).

A in

Submergence

153

15.0

100

1
4

153

100

N/A

4xl 07

N/A

(4)

(4)

(4)

Attachments
C.l and,C.2

IPCEA S-61-40
par 3.9, 3.7.
6.7

N/A

NUREI -0588
Materials
List

C2

N/A

Attachment CD 3

Standard
Material
Reauirement

N/A

Generic
Material
Test

N/A

None

None

'one

None

Non

None

Notes: (1) See Section 2. 4 in 79-010 report.
(2) See Section 4.1.2 in 79-01B report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.

(4) See Section 3.0 and/or Appendix B in 79-01B repor't.

Prepared by:

Reviewed by:

gA Acceptance;



Attacluoont A

System:
Unit: 2

Component: Cable
Hark: RGB

2/c, 812, PNJ

EEG bZS

Rey

Plant I. D. No. Room Functi on/Servi ce

2PL2175
2PL2182
2PL2187
2PL2194

14
14
14
14

Trace Heater
Heater
Trace Heater
Heater

A
A
A
A

1 Year
1 Year
1 Year
1 Year





ATTACt!t ENT B

tlark WGB

ft.8 53 0025
Rev O

Contract tto. tlanufacturer

73C7-84528
75K7-86150-1"
75K5-86506-1
74C7-85059-1
70C7-54179-2
71 X7-54761-1
72C7- 54872
70C7-54179-1

PJJ
PJJ
PJJ
PJJ
Ptt J
PHJ
Pi'tJ
PttJ

Ro!! e Cable
Cyprus
A,erican Insulated Wire
P.ov,e
Plastic Wire 8 Cable Corp
General Cable
Plastic Wire t! Cable Corp

.Brand-Rex



8C

,
Revision:

ATTACHMENT C

C. 1

C.2

IPCEA S-61-402 Paragraph 3.9 and Appendix 0

TVA Engineering Report No. 1943

Cable types: PJ, PN, PNJ, PJJ, PSJ

Rooms 1-18

This class of cables was purchased under TVA Standard Specification
No. 25.013, based on IPCEA S-61-402 (NENA WC5). These standards
pr~vide a product with an operating rating of 75 C continuous,
95 C (203 F), 500-hour overload rating total in a normal lifetime.
They are constructed of polyethylene insulation with Nylon and PVC

jacketing.

. The jacket material has a higher retention of strength at elevated
temperature~, as the material was subjected to air oven aging of
121 C (250 F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,
and ll show HELB profiles which more than briefly surpass the
softening temperature of the insulation. However, owing to the,
thermal time lags in the cable material and cable installation, the
insulation nor even the jacket experience the temperature profile
until some time has elapsed.

TVA has conducted tests (Chattanooga Central Laboratories Report
No. 81L-81-6821 dated October 1980, of these cables under a temperature
profile which envelopes all the HELB profiles. Following this
exposure these samples sustained a dielectric test irmersed in
water of 660 volts ac for 6 minutes, 960 volts ac for.5 minutes,
and 2200 volts for 5 minutes in succession.

C.3

C.4

It is therefore our engineering judgment that this test confirms
the above and justifies interim operation until these types can be

fully qualified by our Hyle Laboratory tests to be concluded next
April or replaced at the next refueling outage.

Temperature gualification Method

C.3.1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

The post-HELB conditions are less than the normal cable rating and,
in our judgment, the cables could operate satisfactorily for a

post-accident of a year.

Prepared by:

Reviewed by:

gA Acceptance:



Facility: 8rowns Ferry Nuclear Plant
Unit: 2
Docket: 50-260

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet No. EEB 63 pp26
II
Date z-

EQUIPMENT DESCRIPTION

Parameter

EHVIR HMEHT

Specifi-
cation

Qualifi-
cation

Specifi-
cation

Qualifi-
cation

DOCUMEH A OH REF U LIFICA I H

METHOD
OUTSTANDING

ITEMS

System: 63 Operating
Plant ID No. Attachment A Time

Component Cable MGD

4/c, dl2, PN

Attachment A 1 Year Attachment
C.4

Engineering
Analysis

Hone

Manufacturer: Attachment 8

-l!odel Nuttier; N/A

Func.ion: Control/Power

Accuracy: Req'd; N/A
Demon: N/A

Category: Attachment A
C:

Service: Attachment A

Location: 14

Temperature
( F)

Pressure
(PSIn)

Relative
Humidi ty (g)

Chemical
Spray

Radi ation
(RAD)

A in
Flood Level Elev:

552'boveFlood Level: Yes X Submergence
No

174

15.0

100

N/A

3. xlp4

N/A

153

100

N/A

4xl 07

(4)

(4)

(4)

Attachments
C.l and C.2

IPCEA S-61-40
par 3.9, 3.7.
6,7

N/A

NUREG-0588
Materials
List

C2

N/A

Attachment C.3

N A

Standard
Material
Reouirement

N/A

Generic
Material
Test

r Exo r e

N/A

None

None

None

None

N ne

None

Notes: (1) See Section 2. 4 in 79-018 report.
(2) See Section 4.1.2 in 79-018 report.
(3) All notes and other information not on these

sheets-are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix. B in 79-01B repe'"..

Prepared by:

Reviewed by:

QA Acceptance;



Attachment A

System: 63
Unit: 2

Component: Cable
l/ai k: AD

4/c, 812, PNJ

EEB 3-d

Rev

Plant I. 0. No. Room Functi on/Servi ce ~Cate or ~0eratiea Time

2PL758
2PL773

14
14

Stby Liquid Control
Stby Liquid Control

A
A

1 Year
1 Year





ATTACHNENT B

Nark WGD

Rev

Contract-No.

73C7-84528
67C3-91618
72C7-75228-1

'2C7-54762-2

74C7-85069
70C7-54179-1

~Te

PJJ
PNJ
PJJ
PNJ
PJ)
PNJ

Nanufacturer

Rome Cable
Plast)c Wire & Cable Corp

=-Plastic Wire & Cable Corp
Plastic Hire & Cabel Corp
Rome
Brand-Rex



0



Sheet No.: EEB-

Revision: 0

ATlAC)NENT C

C. 1

C.2

IPCEA S-61-402 Paragraph 3.9 and Appendix D

TVA Engineering Report No. 1943

Cable types: PJ, PN, PNJ, PJJ, PSJ

Rooms 1-18

This class of cables was purchased under TVA Standard Specification
No. 25.013, based on IPCEA S-61-402 (NEHA WC5). These standards

, pr~vide a product with an operating rating of 75 C continuous,
95 C (203 F), 500-hour overload rating total in a normal lifetime.
They are constructed of polyethylene insulation with Nylon and PVC

jacketing.

The jacket material has a higher retention of strength at elevated
temperature~, as the material was .subjected to air oven aging of
121 C (250 F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,
and ll*show HELB profiles which more than briefly surpass the
softening temperature of the insulation. However, owing to the
thermal time lags in the cable, material and cable installation, the
insulation nor even the jacket experience the temperature profile
until some time has elapsed.

TVA has conducted tests (Chattanooga Central Laboratories Report
No. 81L-81-6821 dated October 1980, of these cables under a temperature
profile which envelopes all the HELB profiles. Following this
exposure these samples sustained a dielectric test immersed in
water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 volts for 5 minutes in succession.

C.3

C.4

It is therefore our engineering judgment that this test confirms
the above and justifies interim operation until these types can be

fully qualified by our Wyle Laboratory tests to be concluded next
April or replaced at the next refueling outage.

Temperature gualification Method

C.3.1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

The post-HELB conditions are less than the normal cable rating and,
in our judgment, the cables could operate satisfactorily for a

post-accident of a year.

Prepared by:

Reviewed by:

gA Acceptance:
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Facility: Browns Ferry'Nuclear Plant
Unit: 2

Docket: 50 260

SYSTEM COMPONENT fVALUATIOHWORK SHfET (Rev 2) (3)
Sheet No. EEB-63-0027
Revision
Date 0

EQUIPMENT DESCRIPTIOH .

System: 63

Plant ID No. Attachment A

Parameter

Operating
Time

ENVIRONMEN

Specifi-
cation

Attachment A

Qualifi-
cation

1 Year.

Specifi-
cation

Qualifi-
cation

Attachment
C,4

OCUM~N A N REF LIF CA I N

METHOD

Engineering
Analysis.

UTSTANDIN
ITEMS

None

Component Cable WGG

7/c, 812, PNJ

Manufacturer:Attachment B

Model Number: N/A

Func >on Control/Power

Accuracy: Req'd: N/A
Demon: N/A

Category: Attachment A

Service: Attachment A

Temperature
(F)

Pressure
(PSIA)

Relative
Humidity (5)

Chemical
Spray

Radiation
(RAD)

174

15.0

100

N/A

3.1x10

153

100

N/A

4xl07

(4)

(4)

(4)

Attachments
C.l and C.2

IPCEA S-61-40
par 3.9, 3.7.
6.7

N/A

NUREG-0588
Materials
List

Attachment C.3

N A

Standard
Material
Reauirement

H/A

Generic
Material
Test

None

None

'one

None
Location: 14

1

~ Flood Level Elev:
552'boveFlood Level: Yes g

Ho

A in N A

Submergence N/A H/A .
N/A

C.2 r E er'

N/A;

None

None

.Notes: (T) See Section 2. 4 in 79-010 report.
(2) See Section 4.1.2 in 79-01B report. ,

(3) All notes and other information not on these
sheets are on the attached appendix sheets.

(4) See Section 3.0 and/or Appendix B in 79-01B reposit.

Prepared by:

Reviewed by:

QA Acceptance;

Yo~/d



h t ta chme» t A

System:
Unit: 2

Component; Cable
tiark: MGG

7/3, 812, PM

3-Qo 2.7

Rev D

Plant 1. D. No. Room Functi on/Servi ce tate~or 0~aretine Time

2PL755
2PL770

14
14

Stdby Lqid Pmp 2A Cont A
Stdby Lqid Pmp 2A Cont A

1 Year
1 Year



ATTACHMENT 8

Mark WGG

Rev 0

Contract No.

67C3-91618
71 X7-54761-1
70C7-54179-1
72C7-75328-2
69C7-64923

~Te

PNJ
PNJ
PNJ
PNJ
PN4

Manufacturer

Plastic Wire 8 Cable Corp
General Cable
8rand-Rex
Tamaqua
Rockbestos





BC

Sh'eet No.: EEB-

Revision: 0

ATTACHMENT C

C. 1

C.2

C.3

IPCEA S-61-402 Paragraph 3.9 and Appendix 0

TVA Engineering Report No. 1943

Cable types: PJ, PN, PNJ, PJJ, PSJ

Rooms 1-18

This class of cables was purchased under TVA Standard Specification
No. 25.013, based on IPCEA S-61-402.(NEMA HC5). These standards
prgvide a product with an operating rating of 75 C continuous,
95 C (203 F), 500-hour overload rating total in a normal lifetime.
They are constructed of polyethylene insulation with Nylon and PVC

jacketing,

The jacket material has a higher retention of strength at elevated
temperature~, as the material was subjected to air oven aging of
121 C (250 F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,
and 11 show HELB profiles which more than briefly surpass the
softening temperature of the insulation. However, owing to the
thermal time lags in the cable material and cable installation, the
insulation nor even the jacket experience the temperature profile
until some time has elapsed.

TYA has conducted tests (Chattanooga Central Laboratories Report
No. 81L-81-6821 dated October 1980, of these cables under a temperature
profile which envelopes all the HELB profiles. Following this
exposure these samples sustained a dielectric test iranersed in
water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 volts for 5 minutes in succession.

It is therefore our engineering judgment that this test confirms
the above and justifies interim operation until these types can be
fully qualified by our l<yle Laboratory tests to be concluded next
April or replaced at the next refueling outage.

Temperature gualification Method

C,3.1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

C.4 The post-HELB conditions are less
in our judgment, the cables could
post-accident of a year.

than the normal cable rating and,
operate satisfactorily for a

Prepared by:

Reviewed by:

gA Acceptance:
t





Facility: Browns Ferry Nuclear Plant
Uni t: 2
Docket: 50-260

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)
Revision
Date

EQUIPMENT DESCRIPTION

Parameter

ENYIR NMEN

Specifi-
cation

Quali fi-
cation

Specifi-
cation

Qualifi-
cation

D CUMENTA ON REF QUALI IGATI N

METHOD

UTSTANDINt."

ITEMS,

System: 63-

Plant ID No. Attachment A

Component Cable NHG

5/c, 814, PNJ

Manufacturer: Attachment 8

Operating
Time

Tempera tur e
(F)

AttachmentA 1 Year

153

Attachment
C.4

Attachments
C.l and C.2

Engineering
Analysis

Attachment C-3

None

None

Model Number: N/A

Func ion: Control/Power

Accuracy: Req'd: N/A
Demon: N/A

Category: Attachment A

Service: Attachment A

Pressure
(PSIA)

Relative
Humidity (<)

Chemical
Spray

Radiation
(RAD)

15.0

100 100

N/A

4xl07

(4)

(4)

(4)

IPCEA S-61-40
par 3.9, 3.7.
6.7

N/A

NUREG-0588
Materials
List

Standard
Material
Reouirement

N/A

Generic
Material
Test

None

'one

None

Location:

Flood Level Elev:
552'boveFlood Level: Yes 4

No

A in

Submergence N/A N/A N/A

C2 r Ex

r'/A

None

Notes: (1) See Section 2. 4 in 79-018 report.
(2) See Section 4.1.2 in 79-018 report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.

(4) See Section 3.0 and/or Appendix B in 79-018 reposit.

Prepared by:

Reviewed by:

QA Acceptance;





Attachment A

System: 63
Unit: 2

Component: Cable
Hark: wHG

5/c, 814, PNJ

EEg 9- 0 P

Rev

Plant I. 0. No. Room

2PL5101 14

Function!Service

Tank Heater Control 1 Year



4



ATTACHMENT B

Mark MH(i

Rev

Contract No.

67C3-91618
72C7-75328-2
70C7-54179-1

~Te

PNJ
P.NJ

PNJ

Manufacturer

Plastic Mire 8 Cable
Tamaqua
Brand-Rex





BC

Sheet No.: EEB- -dddg
Revision:

ATTACHMENT C

0

C.l IPCEA S-61-402 Paragraph 3.9 and Appendix D

C.2 TVA Engineering Report No. 1943

Cable types: PJ, PN, PNJ, PJJ, PSJ

Rooms 1-18

This class of cables was purchased under TVA Standard Specification
No. 25.013, based on IPCEA S-61-402 (HEIR 'klC5). These standards
pr~vide a product with an operating rating of 75 C continuous,
95 C (203 F), 500-hour overload rating total in a normal lifetime.
They are constructed of polyethylene insulation with Nylon and PVC

jacketing.

The jacket material has a higher retention of strength at elevated
temperature~, as the material was subjected to air oven aging of
121 C (250 F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,
and ll show HELB profiles which more than briefly surpass the
softening temperature of the insulation. However, owing to the
thermal time lags in the cable material and cable installation, the
insulation nor even the jacket experience the temperature profile
until some time has elapsed.

TVA has conducted tests (Chattanooga Central Laboratories Report
'o.81L-81-6821 dated October 1980, of these cables under a temperature

profile which envelopes all the HELB profiles. Following this
exposure these samples sustained a dielectric test irrrnersed in
water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 volts for 5 minutes in succession.

It is therefore our engineering judgment that this test confirms
the above and justifies interim operation until these types can be
fully qualified by our Myle Laboratory tests to be concluded next
April or replaced at the next refueling outage.

C. 3 Temperature gualification Method

C.3. 1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

C.4 The post-HELB conditions are less than the normal cable rating and,
in our judgment, the cables could operate satisfactorily for a
post-accident of a year.

Prepared by:

Reviewed by:

gA Acceptance:



acility: Brolrns Ferry Nuclear Plant
nit: 2
ocket: 50-260

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

b- Z.- O

(3)
Sheet No. EEB-63-0029
Revision
Date

EQUIPMENT DESCRIPTION
I
I

Parameter

ENY R NMEN

Specifi- ~

cation
Qualifi-
cation

Specifi-
cation

Qualifi-
'ation

DOCUM N A H RE UALI C I N

METHOD

UTSTANDING
ITEM4S

!

Sys tern: 63

Plant ID No, Attachment A
Operating

~ Time
ttachment A

1 Year Attachment
C.3

Engineering
Analysis

None

COr1.pOnent Cable MYg
2/c, II16, CSPE

manufacturer; Attachment B

>!odel Number: N/A

Function:
Signal/Instrumentation

r ccuracy: Req'd: N/A
. Demon: N/A

".ategory: Attachment A

iervice: Attachment A

=ocat ion 14

=lood Level Elev:
552'ove

Flood Level: Yes
No

Temperature'F)

Pressure
(PSIA)

Relative
Humidity'(5)

Chemical
Spray

Radiation
(RAD)

Submergence

174

15.0

100

N/A

3.1x10

N/A

250

N/A

100

N/A

5x10

40 years

N/A

(4)

(4)

(4)

Attachment C.

ttachment C.l

N/A

ttachment C.l
ttachment C.2

N/A

r3erieric
Si'multaneous
Test

N/A

Generic
. Simultaneous
Test

N/A

Generic
Sequential

Generic Mat'1 Tes

- N/A

None

None

None.

"None

None
None

None.

bootes: (1) See Section 2.4 in 79-018 report'.

(2) 'ee Section 4.1,2 in. 79-01B report,
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-01B report.

Prepared by:

Reviewed by:

gA Acceptance;





Attachaient A

Sys tern: 63
Unit: 2.

Component: Cable
turk: WVA

2/c, 816

FEB 3-OO 2.9

Rev

Plant I. 0. No. Room Function/Service

2R986
2R985

14
14

Stdby Lqid Tnk Level
Stdby Lqid Tnk Level

A
A

1 Year
1 Year



0



EEB (o3- OOZE

Rev Q

ATTACHMENT B

Mark WVA

Contract No.

77K5-823265
72C7-83944
69C3-64863-1
72C7- 74910-1

TR 822676 from SgN
76K5-87232

TR 827773 from BLN
78K5-824447

TR 826953 from BLN
78K5-824447

77K5-820991
73C7-84211

~Te

FRXLPE/CSPE
FRXLPE/CSPE
PE/PVC
XLPE/CSPE

FREP/CPE

FREP/CPE

FREP/CPE

Manufacturer.

Rockbestos
Continental W>re 5.Cable
Rockbestos
Continental Wi,re 8 Cable

Continental Mire.5 Cable

Anaconda

Anaconda

'ostonIns. Wire
ITT';



Revision: O

- dP

ATTACHt<Et)T C

C. 1 TVA Engineering Report t<o. 1947
E

Cable types: Coax, Triax, and Signal Cables of Cross-Linked
Polyethylene Construction

Rooms: 0-18

For signal cables which utilize cross-linked polyethylene insulation,
and the jacket is chlorosulfonated polyethylene or neoprene. The
following LOCA/SLB tests apply:

Hyle Laboratory Test Report 43854-3 dated April 26, 1978,
LOCA and SLB gualification Test of Cables and Cable Splices.

Franklin Institute Test Report F-C4113 dated Nay 1975.

Rockbestos Company Test Report dated July 1977, amended 1979.

Franklin Institute Test Report F-C5120 dated Hay 1980.

These cable are qualified by the above for all HELB areas and the
LOCA/SLB of the containment.

C.2 NUREG-0588 fhaterial List

C.3 Because of the conservatism of the tests for XLPE and for silicone
insulation, including the severi ty of the mandrel bend and dielectric
test in water after the combined LOCA/SLB profile, it is our
engineering judgment that there is sufficient margin .to give
reasonable assurance of continued operability more than a year in
the post-LOCA environment.

Prepared by:

Reviewed by:

gA Acceptance:
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Facility: Browns Ferry Nuclear Plant
'Jni t: 2
)ocket: 5u-260

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet Ho.
Revision
Date

EE -63-0030

EQUI PMENT DESCRIPTION

System: 63

?lant ID No. Attachment A

Parameter

Operating
Time

ENV RHMH

Specifi-
cation

Attachment A

Qualifi-
cation

1 year

Specifi-
cation

Qualifi-
cation

Attachment C3

DOCUMEH A IOH RE QUALIFICA I H

METHOD

Engineering
Analysis and
Test

OUTSTANDING
ITEMS

None

Component Cable WVA

2/c, dl6, XLPE

'lanufacturer: Attachment B

".odel Number: N/A

=utfction:
Signal/Ins trumenta tion .

Accuracy: Req'd: N/A
Demon: H/A

.ategory:Attachment A

lervice: Attachment A

ocation:

=lood Level Elev:
552'ove

Flood Level:. Yes
Ho

Temperature
(F)

Pressure
(PSIA)

Relative
Humidity (<)

Chemical
Spray

Radiation
(RAD)

A in

Submergence

15. 0

100

N/A

3.1x10

N/A

385

N/A

100

N/A

2xl0
40 ears

N/A

(4)

(4)

(4)

Attachment C.l

N/A

ttachment C.l

Attachment C. 1

Attachment C 2

N/A

Generic
Simultaneous
Test

N/A

Generic
Simultaneous
Test

Generic
Sequential

Generic.Mat' Tes

N/A

None

Hone

None

Hone

.None

None

<otes: (1) See Section 2.4 in 79-018 report.
(2) See Section 4.1.2 in 79-01B report.
(3) All notes and other inforrvation not on these

sheets are on the attached appendix sheets.

(4) See Section 3.0 and/or Appendix B in 79-01B reposit.

Prepared by:
P

Reviewed by:

QA Acceptance:



'



Attaclment A

System: 63
Unit: 2

Component: Cable
t1ark: MVA

2/c, 816

Rev

Plant I. 0. No. Room Function/Service

2R986
2R985

14
14

Stdby Lqid Tnk Level
Stdby Lqid Tnk Level

A
A

1 Year
1 Year



i



Rev

ATTACHMENT B

Hark WVA

Contract No.

77K5-823265
72C7-83944
69C3-64863-1
72C7-74910-1

TR 822676 from SON
76KS-87232

TR '27773 from BLN
78K5-824447

TR 826953 from BLN
78K5-824447

77K5-820991
73C7-84211

~Te

FRXLPE/CSPE
FRXLPE/CSPE

PE/PVC'LPE/CSPE

FREP/CPE

FREP/CPE

FREP/CPE

Manufacturer

Rockbestos
Continental Wire 5 Cable
Rockbestos
Continental Wire 8 Cable

Continental Wire 5 Cable

Anaconda

Anaconda

Boston Ins. Wire
ITT





Sheet No EEB -CoZ- OdS'O

Revision: 0

ATTACNMEHT C

C.l TUA Engineering Report No. 1945

Cable types: Coax, Triax, and Signal Cables of Cross-Linked Polyethylene
Construction

Rooms: 0-18

For signal cables which utilize cross-linked polyethylene insulation,
and the jackc't is chlorosulConnted polyethylene or neoprene. The
following LOCA/SLB tests apply:

Wyle Laboratory Test Report 43854-3 dated April 26, 1978, LOCA

and SLB Qualification Test of Cables and Cable Splices.

Franklin Institute Test Report F-C4113 dated May 1975.

Rockbestos Company Test Report dated July 1977, amended 1979.

Franklin Institute Test Report F-C5120 dated May 1980.

These cables are qualified by the above for all HELB areas and the
LOCA/SLB of the containment.

C.2 NUREG-0588 Material List

C.3 Because of the conservatism of the tests for XLPE and for silicone
insulation, including the severity of the mandrel bend and dielectric
test in water after the combined LOCA/SLB profi,le, it is our engineering
)udgment that there is sufficient margin to give reasonable assurance
of continued operability more than a year in the post-LOCA environment.

Reviewed by:

Prepared by:

QA Acceptance:





=acility: Browns Ferry Nuclear Plant
Snit: 2
)ocket: 50-260

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)
(3)"

Sheet Ho.
Revision
Date

EEB-63-0031

EQUIPMENT DESCRIPTION

Parameter

ENVIRONMENT

Specifi-
cation

Quali fi-
'cation

Specifi-
cation

Qualifi-
cation

DOCUMEH A IOH REF UALIFICA ION
METHOD

UTSTANDING
ITEMS

system: 63

'lant ID No. Attachment A

."omponent Cable WqA.

2/c, f116, PE

":anufacturer: Attachment B

~!odel Number: N/A

Operating
Time

Temperature
(F)

Pressure
(PSIA)

Attachment A

174

1 Year

203

N/A
(4)

Attachment
C.3

IPCEA S-61-40
par 3.9 and

Appendix D

N/A

Engineering
Analysis

Attachment C. 2

N/A

None

None

None

-urfction:
Signal/Instrumentation

accuracy: Req'd: N/A
Demon: H/A

:ategory: Attachment A

:ervice: Attachment A

.ocation: 14

Relative
Humidity (g)

Chemical
Spray

Radiation
(RAD)

A in.

100

N/A

3. 1 xl0

100

4xl07

20 ears

(4)

(4)

IPCEA S 61 40
par 3.9,
3.7.3, 6.7

Standar
Material
Requirement

H/A .

NUREG-0588
Material
List

H/A

Generic
Material

Attachment C.l Oper . Experience

Hone

'None

None

:lood Level Elev:
552'boveFlood Level: Yes

Ho
Submergence N/A N/A N/A None

otes: (1) See Section 2. 4 in 79-01B report.
(2). See Section 4.1.2 in 79-01B report.
(3) All notes and other information not.on these

sheets are on the attached appendix sheets.

(4) See Section 3.0 and/or Appendix B in 79-01B repor't.

Prepared by: N
Reviewed by:

QA Acceptance'.



Attaciiment A

Sys tern: 63
Unit: '

Component: Cable
tlark: wvA

2/c, Il16

Rov D

Plant I. 0. No. Room Function/Service

2R986
2R985

14
14

Stdby Lqid Tnk Level
Stdby Lqid Tnk Level

A
A

1 Year
I Year





EEB M-OO&l

Rev C)

ATTAOIHENT 8

Hark MVA

Contract No.

77K5-823265
72C7-83944

*
~

69C3-64863-1
72C7-74910-1

TR 822676 from SgN
76K5-87232

TR 827773 from BLN
78K5-824447

TR 826953 from BLN
78K5»824447

77K5-820991
73C7-84211

~Te

FRXLPE/CSPE
FRXLPE/CSPE
PE/PVG
XLPE/CSPE

FREP/CPE
'

FREP/CPE

FREP/CPE

Manufacturer

Rockbestos
Continental Mire 8 Cable
Rockbestos
Continental Mire 8 Cable

Continental Wire 5 Cable

Anaconda

Anaconda

Boston Ins. Wire
jTT'



Revision: 0

ATTACHMENT C

TVA Engineering Report No. 1942

Coax, Triax, and Signal Cable

Coaxial and Triaxial cable installed at Browns Ferry were purchased
in accordance with General Electric Company Specification 22A1181,
and the appropriate NIL-C-17 specification. Signal cables, both
twisted pair and multiconductor, were purchased in accordance with
TVA specifications. Some cable were of cross-linked polyethylene
and chloronated polyethylene construction while the same kind of
cable furnished under other contracts were of high molecular
weight, high density polyethylene/polyvinyl chloride construction
and some even polyethylene/polyvinyl chloride construction. It is
not possible to make a'complete identification by contract as to
which circuit and function they serve. Recent reclassification of .

some functions to lE status has made it almost a certainty that some
cables now in a safety category are of polyethylene/polyvinyl
construction.

Accordingly, we have examined the 20 HELB temperature profiles and
find that only compartments 1', 3, 6, and 9 show profiles which more
than briefly surpass the softening temperature of the linear poly-
ethylene. However, owing to the thermal time lag in the cable
material and the cable installation including the heat sink of conduit,
tray, and shield material, the insulation will not experience the HELB

temperature profile until some time has elapsed and the temperature
is lower. Further, no load heat rise need be taken into account-
for 'these signal cables.

TVA has conducted tests (Chattanooga Central Laboratories Report No.
L81-81-6821 dated October 1980, of PE, PVC cables under a temperature
profile which envelops all the HELB profiles. Following this exposure,
these cables sustained a dielectric test while imnersed in water of
660 volts for 5 minutes, 960 volts for 5 minutes, and 220 volts ac
for 5 minutes in succession.

It is therefore our engineering judgment that this test confirms the
above and justifies interim operation until these types can be fully
qualified by our Wyle Laboratory tests to be concluded next April,
or replaced at the next refueling outage.

For those cables located in compartment 0 (the containment), the
service which these cables have ~een thus far has exposed them to a
gamma radiation dose of 6.25 x 10 rads or more. This is sufficient
to have cross-linked the polyethylene and PVC as well. Consequently,
the insulation is now in fact a thermoset material and is capable of
the same temperature that TVA's cross-linked polyethylene cable has
demonstrated and is capable of withstanding the LOCA/SLB and the post-
LOCA environment for a year.





Sheet No: EEB-4~ —o0 >(

'evision: O

ATTACHMENT C (Continued)

C.l (Continued)

Continued operation is justified, and TVA has prepared a LOCA/SLB,
thermal aging, and radiation test procedure to be performed by Hyle
Laboratories on samples of this cable to demonstrate the validity
of this conclusion. Results of this testing program are expected to
be available in April 1981.

One cable RG-114A/U has the possibility of being sensitive to pressure
changes owing to its partial air dielectric; however,.an analysis of
this effect has indicated that the change in dielectric constant can .

be tolerated. Consequently for this cable too, there is justification
for continued operation. The compression effect on the dielectric
will be likewise tested at Hyle Laboratories along with the other
cable tests and results're expected to be available by April 1981.

C.2 Standard Material Long-Term Overload Temperature Rating

C. 3 The post-HELB conditions are less than the normal cable rating and,
in our judgment, the cables could operate satisfactorily for a
post-accident of a year.

Prepared by:

Reviewed by:

gA Acceptance:
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acility: Brovrns Ferry Nuclear Plant
~

~

~

~

~

nit: 2

ocket: 50-260
I

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)
'(3)

Sheet No.
Revision
Date

EEB-63-0032

EQUIPMENT DESCRIPTION

System: 63

Plant ID No. Attachment A

Component Cable @~A I
2/c, 818 , CSPE

'tanufacturer': Attachment B

Parameter

Operating
Time

Temperature
(F)

ENV R NM N

Specifi-
cation

ttachment A

199

l}ualifi-
cation

1 Year.

250

gualifi-
cation

Specifi-
cation

Attachment
C.3

Attachment C.

OCUM A I N RE UALI A I N

METHOD

Engineering
Analysis

Generic
Simultaneous
Test

0-Z2- RO

UTSTAN DING
ITEMS

None

None

<odel Number: N/A

Furtcti on:
'Signal/Instrumentation

Accuracy: Req'd: N/A
- Demon: N/A

".ategory: Attachment A

iervice: Attachment A

Pressure
(PSIA)

Relative
Humidi ty (K)

.Chemical
Spray

15. 0

100

N/A

100

N/A

(4)

(4)

(4)

N/A

ttachment C.l

N/A ~

N/A

Generic
Simultaneous

. Test

N/A

None

None

"None

,ocation: 12

=lood Level Elev:
552'bove

Flood Level: . Yes
No

Radiation
(RAD)

A in

3.1xl0

Submergence N/A.

5x10

40 years

N/A

ttachment C .1

ttachment C.2

N/A N/A None

Generic
Sequential

None

Generic Mat'1 Tes . 'one

iotes: (1) See Section 2. 4 in 79-018 report.
(2) See Section 4.1.2 in 79-01B report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.

(4) See Section '3.0 and/or Appendix B in 79-.01B report.

I'repared by:

Reviewed by:

gA Acceptance;
'



Attachment A

~ System: 63
Unit: 2.

Component:
Hark:

Cable
WVA-1

2/c j ttl'8

EEg 3 -0 OB 2.

Rev. O

Plant 1. D. Ho. Room Function/Service

2A1479 ]2 In)ection Plow A 1 Year'



~L3 0 2

Rev C

ATTACHMENT B

Nark MVA-1

.Contract No.

68C7-61986
78K5-824171
72C7-83944
72C7-74910-1

~Te

,PE/PVC
XLPE/CSPE
XLPE/CSPE
XLPE/CSPE

Manufacturer

Continental Hire 5 Cable
Rockbestos
Continental Mire 5 Cable
Continental Wire 5 Cable

TR From SQN
73C7-84211

TR 85255 from
SQN 72C7-83944

.TR 87049 from
SQN 73C7-84211

TR 86757 from
SQN 73C7-84211

TR 823079 from
MBN 74C7-85259

XLPE/CSPE

$
XLPE/CSPE

XLPE/CSPE

XLPO/CSPE

XLPE/CSPE

Continental Wire 8 Cable

Belden



14C

Revision:

ATTACHHENT C

C. 1 TVA Engineering Report Ho. 1947

Cable types: Coax, Triax, and Signal Cables of Cross-Linked
Polyethylene Construction

Rooms: 0-18

For signal cables which utilize cross-linked polyethylene insulation,
and the jacket is chlorosulfonated polyethylene or neoprene. The
following LOCA/SLB tests apply:

Ilyle Laboratory Test Report 43854-3 dated April 26, 1978,
LOCA and SLB qualification Test of Cables and Cable Splices.

Franklin Institute Test Report F-C4113 dated Hay 1975.

Rockbestos Company Test Report dated July 1977, amended 1979.

Franl lin Institute Test Report F-C5120 dated Hay 1980.

These cable are qualified by the above for all HELB areas and the
LOCA/SLB of the containment.

C.2 NUREG-0588 Haterial List

C.3 Because of the conservatism of the tests for XLPE and for silicone
insulation, including the severity of the mandrel bend and dielectric
test in water after the combined LOCA/SLB profile, it is our
engineering judgment that there is sufficient margin to give
reasonable assurance of continued operability more than a year in
the post-LOCA environment.

Prepared by:

Reviewed by:

gA Acceptance:



=acility: Browns Ferry Nuclear Plant
Jni t: 2
3ocket: 50-.260

SYSTBl C011PONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet No.
Revision
Oate

EQUIPt1ENT OESCRIPTION
ENVIR HNEN 0 CUNEN A ON REF U LIFICA I N

NETHOO

UTSTAN IN
ITBlS

system:

'lant IO No. Attachment A

.omponent Cabl e WyA-1
2/c, Ã8, XLPE

manufacturer: Attachment B

~odel Hurdler: N/A

Parameter

Operating
Time

Temperature
(F)

Pressure
(PSIA)

Specifi»
cation

gualifi-
cation

199 385

N/A

Attachment A 1 year

Specifi-
cation

(4)

gualifi-
cation

Attachment C3

Attachment C 1

N/A

Engineering
Analysis and
Test

Generic
Simultaneous
Test

N/A

Hone

None

None

=urfction:
Signal/Instrumentation

accuracy: Req'd: N/A
Oemon: N/A

:ategory:Attachment A

lervice: Attachment A

.ocation: 12

=lood Level Elev:
552'bove

Flood Level; Yes
Ho

Relative
Humidity (5)

Chemical
, Spray

Radiation
(RAO)

Submergence

100

3.1xl 0

N/A

100

N/A ~

2xl0
40 years

N/A

(4)

(4)

ttachment C.l

Attachment C. 1

ttachment C 2

'/A

Generic
Sipultaneous
Test

Generic
Sequential

Generic Hat'1 Tes

N/A

None

None

None

None

lotes: (1) See Section 2.4 in 79-018 report.
(2) See Section 4.1. 2 in 79-01B report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-018 repast.

Prepared by:
r

Reviewed by.:

gA Acceptance;



Cl



l<ltachment A

System: 63
Uni t: 2.

Component:
i)ark:

Cable
WVA-1

2/c, 818

EEg 3- 0093
Rev,

Plant I. D. Ho. Room Functi on/Servi ce

2A1479 12 In)ection Plow A 1 Year





~l-*o B

Rev C)

ATTACHMENT 8

park WVA-1

Contract No.

68C7-61986
78K5-824171
72C7-83944
72C7-749,10-1

~Te

,PE/PVC
XLPE/CSPE
XLPE/CSPE
XLPE/CSPE

Manufacturer

Continental Wire, & Cable
Rockbestos
Continental Mire 8 Cable
Continental Mire 8 Cable

TR From SQN
73C7-84211

TR 85255 from
SQN 72C7-83944

~ TR 87049 from
SQN 73C7-84211

TR 86757 from
SQN 73C7-84211

TR 823079 from
WBN 74C7-85259

XLPE/CSPE

XLPE/CSPE

XLPE/CSPE

'XLPO/CSPE

XLPE/CSPE

Continental Mire 5 Cable

ITT .

Belden





13C

Sheet No: EFB CZ 60 M
Revision: 0

ATTACHMENT C

C.l TVA Engineering Report No. 1945

Cable types: Coax, Triax, and Signal Cables of Cross-Linked Polyethylene
Construction

Rooms: 0-18

For signal cables which utilize cross-linked polyethylene insulation,
and the jacket is chlorosulfonated polyethylene or neoprene. The
following LOCA/SLB tests apply:

Wyle Laboratory Test Report 43854-3 dated April 26, 1978, LOCA
and SLB Qualification Test of Cables and Cable Splices.

Franklin Institute Test Report F-C4113 dated May 1975.

Rockbestos Company Test Report dated July 1977, amended 1979.

Franklin Institute Test Report F-C5120 dated May 1980.

These cables are qualified by the above for all HELB ar'eas and the
LOCA/SLB of the containment.

C.2 NVREG-0588 Material List

C.3 Because of the conservatism of the tests for XLPE and for silicone
insulation, including the severity of the mandrel bend and dielectric
test in water after the combined LOCA/SLB profile, it is our engineering
)udgment that there is sufficient margin to give reasonable assurance
of continued operability more than a year in the post-LOCA environment.

Reviewed by:

Prepared by:

QA Acceptance



]
ll

Facility: Browns Ferry Nuclear Plant'nit: 2

Docket:

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet No.
Revision
Date

EEB-63-'0034

0- 2-80

EQUIPMENT DESCRIPTION
ENV R NM N D CUMEN A N RE U L C I

METHOD

OU ST DIN
ITEMiS

System: 63

Plant ID No. Attachment A

rel

I:",odel Number: N/A

Function:
'ignal/Instrumentation

Accuracy: Req'd: N/A
Demon: N/A

Category: Attachment A

Service: Attachment A

Location: 12

Component Cable WVA'-1

2/c, k'18, PE

Manufactu : Attachment B

Parameter

Operating
Time

Temperature
(F)

-Pressure
(PSln) .

Relative
Humidity '(g)

Chemical
Spray

Radiation
(RAD)

Specifi-
cation

Attachment A

199

100

3.1xl0

Quali fi-
cation

1 Year

203

N/A

100

N/A

4xl07

20 ears

Specifi-
cation

(4)

(4) .

(4i

Qualifi-
cation

Attachment
Ca3

IPCEA S-61-40
par 3.9

and'ppendix0

N/A

IPCEA S-61-40
par 3.9,
3.7.3, 6.7

N/A
NUREG-0588
Material
List
Attachment C. 1

Engineering
Analysis

Attachment C.2

N/A

Stan ar
Material
Requirement

N/A

Generic
Material

Oper ..Experience

None

None

None

None

None

None

Flood Level Elev:
552'ove

Flood Level: Yes 0(
No

Submergence N/A.
N/A N/A None

'totes: (1) See Section 2.4 in 79-01B report.
(2) See Section 4.1.2 in 79-01B report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section '3.0 and/or Appendix B in 79-.01B report.

Prepared by:
P

Reviewed by:

QA Acceptance;



Attachment A

, System: 63
Unit:, 2

Component: Cable
Hark: WVA-1

2/c, alS
Rev

G3-00&4

'lant I. D. No. Room Function/Service ~Cate or ~0eratin Time

2A1479 ]2 Injection Flow 1 Year



0



s

ATTACHMENT B

Mark WVA-1

EEB -C 03

Rev

Contract No.

68C7-61986
78K5-824171
72C7-83944
72C7-74910-1

TR From SQN
73C7-84211

TR 85255 from
SQN 72C7-83944

TR 87049 from
SQN 73C7-84211

TR 86757 from
SQN 73C7-84211

TR 823079 from
WBN 74C7-85259

~Te

PE/PVC
XLPE/CSPE
XLPE/CSPE
XLPE/CSPE

XLPE/CSPE

XLPE/CSPE

XLPE/CSPE

XLPO/CSPE

XLPE/CSPE

Manufacturer

Continental Wire & Cable
Rockbestos
Continental Wire & Cable
Continental Wire & Cable

Continental Wire & Cable

Belden



Sheet No: EEB-43-do 3%

Revision: 0

ATTACHMENT C

TVA Engineering Report No. 1942

Coax, Triax, and Signal Cable

Coaxial and Triaxial cable installed at Browns Ferry were purchased
in accordance with General Electric Company Specification 22A1181,
and the appropriate MIL-C-17 specification. Signal cables, both
twisted pair and multiconductor, were purchased in accordance with
TVA specifications. Some cable were of cross-linked polyethylene
and chloronated polyethylene construction while the same kind of
cable furnished under other contracts were of high molecular
weight, high density polyethylene/polyvinyl chloride construction
and some even polyethylene/polyvinyl chloride construction. It is
not possible to make a complete identification by contract as to
which circuit and function they serve. Recent reclassification of
some functions to lE status has made it almost a certainty that some
cables now in a safety category are of polyethylene/polyvinyl
construction.

Accordingly, we have examined the 20 HELB temperature profiles and
find that only compartments 1, 3, 6, and 9 show profiles which more
than briefly surpass the softening temperature of the linear- poly-
ethylene. However, owing to the thermal time lag in the cable
material and the cable installation including the heat sink of conduit,
tray, and shield material, the insulation will not experience the HELB
temperature profile until some time has elapsed and the temperature
is lower. Further, no load heat rise need be taken into account
for these signal cables.

TVA has conducted tests (Chattanooga Central Laboratories Report No.
L81-81-6821 dated October 1980, of PE, PVC cables under a temperature
profile which envelops all the HELB profiles. Following this exposure,
these cables sustained a dielectric test while imnersed in water of
660 volts for 5 minutes, 960 volts for 5 minutes, and 220 volts ac
for 5 minutes in succession.

It is therefore our engineering judgment that this test confi rms the
above and justifies interim operation until these types can be fully
qualified by our Wyle Laboratory tests to be concluded next April,
or replaced at the next refueling outage.

For those cables located in compartment 0 (the containment), the
service which these cables have ~een thus far has exposed them to a
gamma radiation dose of 6.25 x 10 rads or more. This is sufficient
to have cross-linked the polyethylene and PVC as well. Consequently,
the insulation is now in fact a thermoset material and is capable of
the same temperature that TVA's cross-linked polyethylene cable has
demonstrated and is capable of withstanding the LOCA/SLB and the post-
LOCA environment for a year.





11C
Sheet No: EEB-4 3'-4~M

Revision:

ATTACHMENT C (Continued)

C.l (Continued)

Continued operation is justified, and TVA has prepared a LOCA/SLB,
thermal aging, and radiation test procedure to be performed by Wyle
Laboratories on samples of this cable to demonstrate the validity
of this conclusion. Results of this testing program are expected to
be available in April 1981.

One cable RG-114A/U has the possibility of being sensitive to pressure
changes owing to its partial air dielectric; however, an analysis of
this effect has indicated that the change in dielectric constant can
be tolerated. Consequently for this cable too, there is justification
for continued operation. The compression effect on the dielectric
will be likewise tested at Wyle Laboratories along with the other
cable tests and results are expected to be available by Apri 1 1981.

C.2 Standard Material Long-Term Overload Temperature Rating

C.3 The post-HELB conditions are less than the normal cable rating and,
in our judgment, the cables could operate satisfactorily for a
post-accident of a year.

Prepared by:

Reviewed by:

gA Acceptance:
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acility: Browns Ferry Nuclear
Plant'it:

2

ocket: 50-260

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet No. EEB-63-0035
Revision o
Date O

EQUIPMENT DESCRIPTION

f

System: 63

Plant ID Ho, Attachment A

Parameter

Operating
Time

EhVIROii Ei<T

Speci fi-"
cation.

ttachment A

Qual ifi'-
cation

1 Year.

Specifi-
cation

Qual ifi-
cation

Attachment
C.3

DOCUMENTATION RE UALIFICATI N-
METHOD

Engineering
Analysis

UTSTANDING
ITEMS

None

Component Cable WVA-'1

.2/c, dl8, CSPE

Manufacturer: Attachment B

!odel Number: N/A

Furfction:
Signal/I ns trumentati on

i
l

. Occur acy: Req'd: H/A
. Demon: H/A

".ategory: Attachment A

~ervice: Attachment A

Te'mpegature
(F)

Pressure
(PSIA)

Relative
Humfdity (g,)

Chemical
Spray

174

15.0

100

N/A ~

250

N/A

100

N/A

(4)

(4)

(4)

Attachment C.

N/A

ttachment C. 1

N/A

Generic
Simultaneous
Test

N/A

Generic
Simultaneous
Test

N/A

None

Hone

Hone,

"Hone

ocation: 14

Radiation
(RAD)

A in

3.1x10 Sxl0
'40 years

Generic
Sequential

0ttachment C .1

ttachment C.2 Generic Mat'1 Tes Hone

=lood Level Elev:
552'boveFlood Level: Yes 'rC

No
Submergence H/A N/A None.

bootes: (1) See Section 2.4 in 79-010 report'.

(2) See Section 4.1.2 in 79-01B report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-01B repop't.

Prepared by: NZ.

Reviewed by:

QA Acceptance:
'
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Attaclir«ent A

System: 63
Unit: 2

COmpOnent: Cable
Year k: . wva-1

2/c, f/1&

ffg 3 GOBE

Rev

Plant I. 0. No. Room Function/Service

2A1470 14 Stdby Liquid Temp 1 Year





43-0035

Rev O

ATTACHMENT B

Mark WVA-1

Contract No.

68C7-61986
78K5-8241 71

72C7-83944
~ 72C7-74910-1

~Te

PE/PVC
XLPE/CSPE
XLPE/CSPE
XLPE/CSPE

Manufacturer

Continental Wire E Cable
Rockbestos
Continental Wire 5 Cable
Continental Mire 5 Cable

TR From SgN
73C7-84211

TR 85255 from
SgN 72C7-83944

TR 87049
from'gN

73C7-84211

TR 86757 from
SgN 73C7-84211

TR 823079 from
MBN 74C7-85259

XLPE/CSPE

XLPE/CSPE

XLPE/CSPE

XLPO/CSPE

XLPE/CSPE

Continental Wire A Cable,

Belden





Sheet No.:

,Revision:

ATTACHMENT C

C.l TVA Engineering Report No. 1947

Cable types: Coax, Triax, and Signal Cables of Cross-Linked
Polyethylene Construction

Rooms: 0-18

For signal cables which utilize cross-linked polyethylene insulation,
and the jacket is chlorosulfonated polyethylene or neoprene. The
following LOCA/SLB tests apply:

Myle Laboratory Test Report 43854-3 dated April 26, 1978,
LOCA and SLB gualification Test of Cables and Cable Spl'ices.

Franklin Institute Test Report F-C4113 dated t'lay 1975.

Rockbestos Company Test Report dated July 1977, amended 1979.

Franklin Institute Test Report F-C5120 dated Hay 1980.

These cable are qualified by the above for all HELB areas and the
LOCA/SLB of the containment.

C.2 NUREG-0588 tlaterial List

C.3 Because of the conservatism of the tests for XLPE and for silicone
insulation, including the severity of the mandrel bend and dielectric
test in water after the combined LOCA/SLB profile, it is our
engineering judgment that there is sufficient margin to give
reasonable assurance of continued operability more than a year in
the post-LOCA environment.

Prepared by:

Reviewed by:

gA Acceptance:
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.=acility: Browns Ferry Nuclear Plant
)nit: 2

locket: 50-260

EQUI PHENT DESCRIPTION

Parameter

EN YIROHI;EH

Specifi-
cation

Qualifi-
cation

OOCUt<EHTA IOH REF

Quali fi-
cation

Specifi-
cation

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet Ho.
Revision
Date

QUALIFICA IOH
METHOD

8- -0036

OUTS TA.",'CIHG

ITEt S

system: 63

>lant ID No. Attachment A

omponent Cable WYA-'1

2/c, Ho. 18, XLPE

'.anufacturer: Attachment B

".odel Number: H/A

Operating
Time

Tempe(ature
(F)

Pressure
(PSIA)

Attachment A

174

15.0

1 year

385

N/A
(4)

Attachment C3

Attachment C 1

N/A

Enqineering
Analysis and
Test

Generic
Simultaneous
Test

N/A

Hone

None

Hone

-unction:
Signal/Instrumentation .

accuracy: Req'd: N/A
Demon: H/A

:ategory:Attachment A

lervice: Attachment A

Relative
Humidity (g)

Chemical
Spray

100

N/A

100

N/A

(4) ttachment C.l

(4)

Generic
Simultaneous
Test

H A

Hone

hone

.ocati on: 14

lood Level Elev:
552'boveFlood Level: Yes

No

Radiation
(RAD)

A in

Submergence

x 04

N/A

2x10

40 years

N/A

Attachment C. 1

Attachment C.2

N/A

Generic
Sequential

Generic Hat' Tes

N/A

Hone

None

bootes: (1) See Section 2.4 in 79-010 report.
(2) See Section 4.1. 2 in 79-01B report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-01B report.

Prepared by:

Reviewed by:

QA Acceptance;





Attachm nt. A

System: 63
Unit: 2

Component: Cab1e
t iark: WVA-1

2/c, 818

EEB -008

Rev O

2A1470 14

Plant I. D. Ho. Room Function/Service

Stdby Liquid Temp

~Cate or ~0erating Tia.e

A 1 Year
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ATTACHMENT 8

Mark WVA-1

4 8-oQBQ

Rev CO

Contract Wo.

68C7-61986
78K5-8241 71
72C7-83944
72C7- 74910-1

~Te

Pf/PVC
XLPE/CSPE
XLPE/CSPE
XLPE/CSPE

Haaufacturar

Continental Wire 8 Cable
Rockbestos
Continental Wire 8 Cable
Continental Wire 8 Cable

TR From Sgtf
73C7-84211

TR 85255 from
Sgt< 72C7-83944

TR 87049 from
Spica 73C7-84211

TP. 86757 from
Sg,'( 73C7-84211

TR 823079 from
WBH 74C?-85259

XLPE/CSPE

XLPf/CSPE

XLPE/CSPE-

XLPO/CSPE

.XLPE/CSPE

Continental Wire 8 Cable

8elden
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Sheet No: EEB~+~

Revision: 0

ATTACHMENT C

C.l TVA Engineering Rcport No. 1945

Cable types: Coax, Triax, and Signal Cables of Cross-Linked Polyethylene
Construction

Rooms: 0-18

For signal cables which utilize cross-linked polyethylene insulation,
and the jacket (s'hlorosulfnnated pnlyethylene or neoprene. The
follow(ng LOCA/SLB tests apply:

Wyle Laboratory Test Report 43854-3 dated April 26, 1978, LOCA

and SLB Qualification Test of Cables and Cable Splices.

Franklin Institute Test Report F-C4113 dated May 1975.

Rockbestos Company Test Report dated July 1977, amended 1979.

Franklin Institute Test Report F-C5120 dated May 1980.

These cables are qualified by the above for all HELB*areas and the
LOCA/SLB of the containment.

C.2 NUREG-0588 Material List

C.3 Because of the conservatism of the tests for XLPE and for silicone
ins'ulation, including the severity of the mandrel bend and dielectric
test in water after the combined LOCA/SLB profile, it is our engineering
judgment that there is sufficient: margin to give reasonable assurance
of continued operability more than a year in the post-LOCA environment.

Reviewed by:

Prepared by:

QA Acceptance:





Facility: Browns Ferry Nuclear Plant'.'nit: 2
Docket: 50-260

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet No. EEO 63-0037
Revision
Date

EQUIPMENT DESCRIPTION:
ENVIROiis4lENT DOCUMEN A ION RE U LI CA I N

'METHOD
U S DIN

ITEMS

System: 63

Plant ID No. Atta'chment A

Component Cable WVA-I
2/c, No. 18, PE

Manufacturer; Attachment 8

Parameter

Operating
Time

Temperature
(F)

Specifi«

cation'ttachment
A

Qualifi» .

cation

203

Specifi-
cation

Qualifi-
cation

Attachment
C.3

IPCEA S-61-40
par 3.9 and
Appendix D

Engineering
Analysis

Attachment C. 2

None

None

'".odel Number: N/A

Function:
Si gnal/Instrumentation

Accuracy: Req'd: N/A
Demon: N/A

Category: Attachment A

Service; Attachment A

Location: 14

Pressure
(PSIA)

Relative
Humidity (g)

Chemical
Spray

Radiation
(RAD)

A in

15.0
N/A

100 100

N/A ~ N/A

3.1 x 10 4x107

20 ears

(4)

(4)

(4i

N/A

IPCEA S-61-40
par 3.9,
3.7.3, 6.7

N/A
NUREG-0588
Material
List
Attachment C. 1

N/A

Stan ar
Material
Requirem'ent

Generic
Mate'rial

Oper. Experience

None

None

'None

None

Flood Level Elev:
552'boveFlood Level: Yes X

No
Submergence N/A N/A

N/A N/A None

Notes: (1) See Section 2. 4 in 79-018 report.
(2) See Section 4.1.2 in 79-01B report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See-Section 3.0 and/or Appendix B in 79-01B repor't.

Prepared by:

Reviewed by:

QA Acceptance;

coy~/p





Attachment A

System: 63
Unit: 2

Component: Cable
fhrk: MVA-1

2/e, 818

E'EQ 4 3 0037
Rev

2A1470 14

Plant I. 0. No. Room Function/Service

Stdby Liquid Temp 1 Year





ATTACflHEHT 8

Hark WVA-1

EED M+~~>
Rev C>

Contract Ho.

68C7-61986
78K5-824171
72C7-83944
72C7-74910-1

PE/P'/C
XLPE/CSPE
XL>E/CSPE
XLPE/CSPE

Hanufacturer

Continental Wire E Cable
Rockbestos
Continental Wire 5 Cable
Continental Wire 5 Cable

TR From SQH
73C7-84211

TR 85255 from
SQH 72C7-83944

TR 87049 from
SQN 73C7-84211

TR 86757 from
SQH 73C7-84211

TR 823079 from
WBH 74C7-85259

XLPE/CSPE

XLPE/CSPE

XL?E/CSPE

XLPO!CSPE

XLPE/CSPE

Continental Wire Pc Cable

Belden





Sheet No: EEB-C'Z-ocl3>

Revision: 0

ATTACWENT C

TVA Engineering Report No. 1942

Coax, Triax, and Signal Cable

Coaxial and Triaxial cable installed at Browns Ferry were purchased
in accordance with General Electric Company Specification 22A1181.
and the appropriate NIL-C-17 specification. Signal cables, both
twisted pair and multiconductor, were purchased in accordance with
TVA specifications. Some cable were of cross-linked polyethylene
and chloronated polyethylene construction while the same kind of
cable furnished under other contracts were of high molecular

'eight,high density polyethylene/polyvinyl chloride construction
and some even polyethylene/polyvinyl chloride construction. It is
not possible to make a complete identification by contract as to
which circui t and function they serve. Recent reclassification of
some functions to IE status has made it almost a certainty that some
cables now in a safety category are of polyethylene/polyvinyl
construction.

Accordingly, we have examined the 20 HELB temperature profiles and
find that only compartments 1,', 6, and 9 show profiles which more
than briefly surpass the softening temperature of the linear poly-
ethylene. However, owing to the thermal time lag in the cable
material and the cable installation including the heat sink of conduit,
tray, and shield material, the insulation will not experience the HELB
temperature profile until some time has elapsed and the temperature
is lower. Further, no load heat rise need be taken into account
for these signal cables.

TVA has conducted tests (Chattanooga Central Laboratories Report Ho.
L81-81-6821 dated October 1980, of PE, PVC cables under a temperature
profile which envelops all the HELB profiles. Following this exposure,
these cables sustained a dielectric test while imnersed in water of
660 volts for 5 minutes, 960 volts for 5 minutes, and 220 volts ac
for 5 minutes in succession.

It is therefore our engineering judgment that this test confirms the
above and justifies interim operation unti 1 these types can be fully
qualified by our Wyle Laboratory tests to be concluded next April,
or replaced at the next refueling outage.

For those cables located in compartment 0 (the containment), the
service which these cables have ~een thus far has exposed them to a
gamma radiation dose of 6.25 x 10 rads or more. This is sufficient
to have cross-linked the polyethylene and PVC as well. Consequently,
the insulation is now in fact a thermoset material and is capable of
the. same temperature that TVA's cross-linked polyethylene cable has
demonstrated and is capable of withstanding the LOCA/SLB and the post-
LOCA environment for a year.





Sheet No: EEB- 67-4 4>>

Revi sion: O

ATTACHMENT C (Continued)

C.l (Continued)

Continued operation is justified, and TVA has prepared a LOCA/SLB,
thermal aging, and radiation test procedure to be performed by 'klyle
Laboratories on samples of this cable'o demonstrate the validity
of this conclusion. Results of this testing program are expected to
be available in April 1981.

One cable RG-ll4A/U has the possibility of being sensitive to pressure
changes owing to its partial air dielectric; however, an analysis of
this effect has indicated that the change in dielectric constant can
be, tolerated. Consequently-for this cable too, there is justification
for continued operation. The compression effect on the dielectric
will be likewise tested at Wyle Laboratories along with the other
cable tests and results are expected to be available by April 1981.

C.2 Standard Haterial Long-Term Overload Temperature Rating

C.3 The post-HELB conditions are less than the normal cable ratinq and,
in our judgment, the cables could operate satisfactorily for a
post-accident of a year.

Prepared by:

Reviewed by:

gA Acceptance:
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Facility: Browns Ferry Nuclear Plant
'Jni t:
t)ocket: 50-260

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet No.
Revision
Date

-0038

-2Z-

EQUIPMENT DESCRIPTION

Parameter

ENV R NMEN

Specifi-
cation

(ualifi-
cation

Specifi-
cation

Qualifi-
cation

DOCUMEN A N RE

METHOD

USTA IN
ITEMS

System: 63

Plant ID No. Attachment A
Operating

Time
ttachment A

1 Year. Attachment Engineering
C.3 Analysis

None

Comiponent Cable
MVB'/c,

No. 18; CSPE

Manufacturer: Attachment B

'~odel Number: N/A

function:
'ignal/Instrumentation

Accuracy; Req'd: N/A
. Demon: N/A

".ategory:. Attachment A

~ervice: Attachment A

Temperature
(F)

Pressure
(PSIn) .

Relative
Humfdity ($ )

Chemical
Spray

174

15.0

100

N/A

250

N/A

100

N/A

'(4)

(4)

(4)

Attachment C.

ttachment C.l

N/A

Generic
Simultaneous
Test

N/A

Generic
Simultaneous
Test

N/A

None

None

None

"None

ocation: 14

Radiation
(RAD)

A in

3.1 x 10

N A

5xl0

40 years

Generic

tt h t C 1
'Sequential

ttachment C.l
ttachment C.2 Generic Mat'1 Tes None

'=lood Level Elev:
552'bove

Flood Level: Yes X Submergence
No

N/A. N/A N/A N/A None

bootes: (» See Section 2. 4 in 79-018 report.
'(2) See Section 4,1.2 in 79-01B report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.

(4) See Section 3.0 and/or Appendix B in 79-.01B report.

Prepared by:

Reviewed by:

gh Acceptance:
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Attacl>nugent h

.System: 63
Unit: 2 .

Component: Cable
t1ark: MVB

3/c, '818

EEg 9-OOS P

Rev C

k

Plant I. D. No. Rooill Function/Service

~ 2A1471 14 Stdby Liquid Temp (A 1 Year
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ATTACk)MENT 8

Mark WVB

~43-o j
Rev 0

Contract No. ~Te Manufacturer

72C7-83849
72C7-749l0-2
69C3-64863- l

TR 822675 from
WBH 74C7-85259

TR 820907 from
74C7-85259

73C7-84211

CSPE/CSPE
XLPE/CSPE
PE/P'CC

XLPE/CSPE

XLPE/CSPE

8 I!I
Okoni te
Rockbestos

Belden Corporation

Belden Corporation

1TT Surp.





Sheet No.: ~-d3- 3
Revision:

ATTACHMENT C

C.l TVA Engineering Report No. 1947

Cable types: Coax, Triax, and Signal Cables of Cross-Linked
Polyethylene Construction

Rooms: 0-18

For signal cables which utilize cross-linked polyethylene insulation,
and the jacket is chlorosulfonated polyethylene or neoprene. The

'ollowingLOCA/SLB tests apply:

Wyle Laboratory Test Report 43854-3 dated April 26, 1978,
LOCA and SLB gualification Test of Cables and Cable Splices.

Franklin Institute Test Report F-C4113 dated May 1975.

Rockbestos Company Test Report dated July 1977, amended 1979.

Franklin Institute Test Report F-C5120 dated May 1980.

These cable are qualified by the above for all HELB areas and the
LOCA/SLB of the containment.

C.2 NUREG-0588 Material List

C.3 Because of the conservatism of the tests for XLPE and for silicone
insulation, including the severity of the mandrel bend and dielectric
test in water after the combined LOCA/SLB profile, it is our
engineering judgment that there is sufficient margin to give
reasonable assurance of continued operability more than a year in
the post-LOCA environment.

Prepared by:

Reviewed by:

gA Acceptance:





=acility: Browns Ferry Nuclear Plant
Jni t:

50-260

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet No. EEB 6 003g.
Revision
Date -2Z- 0

EQUIPMENT DESCRIPTION

Parameter

ENVIR N N

Specif i-
cation

Qual ifi-
cation

Specifi-
cation

Qualifi-
cation

DOCUMEN A N RE UALIFICA ION
METHOD

UTSTAN0 IN
ITEMS

system:

'lant ID No. Attachment A

Operating
Time .

Attachment A 1 year Attachment C3 Engineering
Analysis and
Test

None

:omponent Cable

3/c, No. 10, XLPE

manufacturer: Attachment B

".ode1 Number: N/A

=urfction:
Signal/Instrumentation

accuracy: Req'd: N/A
Demon: N/A

:ategory:Attachment A

tervice: Attachment A

Temperature
(F)

Pressure
(PSIA)

Relative
Humidity (5)

Chemical
Spray

174

15.0

100

N/A

385

N/A

100

N/A

(4)

(4)

(4i

Attachment C 1

ttachment C.l

Generic
Simultaneous
Test

N/A

Generic
Silaultaneous
Test

None

None

None

None

.ocation: 14

Radiation
(RAD)

A in

3.1 x 10 2x]08

40 ears

Attachment C. 1

ttachment C 2

Generic
Sequential

Generic Mat'1 Tes . 'one
:lood Level Elev:

552'boveFlood Level: Yes X
No

Submergence N/A N/A N/A N/A None

bootes: (1) See Section 2. 4 in 79-018 report.
(2) See Section 4.1. 2 in 79-018 report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.

(4) See Section 3.0 and/or Appendix B in 79-01B report.

Prepared by: . .'772mHZ

Reviewed by:

QA Acceptance:





Attactlment h

System: 63
Unit: 2

Component: Cable
t1ark: WVs

3/c, '818

Rev

Plant I. 0. No. Room Fvnction/Service

2A1471 14 Stdby Liquid Temp 1 Year





ATTACHI~EI<T 8

Hark WVB

EEB M-009
9'ev

6

Contract tlo. Hanufacturer

72C7- 83849
72C7- 74910-2
69C3-64863-1

TR 822675 from
WBN 74C7-85259

TR 820907 from
74C7-85259

73C7-84211

CSPE/CSPE
XLPE/CSPE
PE/PVC

XLPE/CSPE

XLPE/CSPE

8 IW
Okonite
Rockbestos

Belden Corporation

Belden Corporation

ITT Surp.
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Revision: 0

ATTACHMENT C

C.l TVA Engineering Report No. 1945

Cable types: Coax, Triax, and Signal Cables of Cross-I.inked Polyethylene
Construction

Rooms: 0-18

For signal cables which utilize cross-linked polyethylene insulation,
and the jacket is chlorosulfouated polyethylene or neoprene. The
following LOCA/SLB tests apply:

Myle Laboratory Test Report 43854-3 dated April 26, 1978, LOCA

and SLB Qualification Test of Cables and Cable Splices.

Franklin Institute Test Report F-C4113 dated May 1975.

Rockbestos Company Test Report dated July 1977, amended 1979.

Franklin Institute Test Report F-C5120 dated May 1980.

These cables are qualified by the above for all HELB areas and the
LOCA/SLB of the containment.

C.2 NUREG-0588 Material List
r

C.3 Because of the conservatism of the tests for XLPE and for silicone
insulation, including the severity of the mandrel bend and dielectric
test in water after the combined LOCA/SLB profile, it is our engineering
)udgment that there is sufficient margin to give reasonable assurance
of continued operability more than a year in the post-LOCA environment.

Reviewed by:

~ .

Prepared by:

QA Acceptance:
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Facility: Browns Ferry Nuclear Plant'nit: 2
Docket: 50-260

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet No. EEB 63-0040
Revision
Date 0-22- 0

EQUIPMENT DESCRIPTION

System: 63

Plant ID No. Attachment A

Parameter'perating

Time

NV R NM N

Specifi-
cation

Attachment A

Quali fi-
cation

1 Year

Specifi-
cation

Qualifi-
cation

Attachment
C.3

CUM N N RE ALI I N

METHOD

Engineering
Analysis

U ST DIN
ITEMS

0

None

Component Cable 108
3/c, No. 18, PE

Manufacturer: Attachment 8

:",odel Number: N/A

Temperature'F)

Pressure
(PSIA)

174

15.0

203

N/A
"

(4)

IPCEA S-61-40
par 3.9 and
Appendix 0

N/A

Attachment C.2

N/A

None

None

Furfction:
Signal/Instrumentatidn

Accuracy: Req'd: N/A
Demon'/A

Category; Attachment A

Service: Attachment A

Location: 14

Relative
Humidity (5)

Chemical
Spray

Radiation
(RAD)

A in

100

N/A

3.1 x 10

100

N/A

4x107

20 ears

(4)

(4)

IPCEA S-61-40
par 3.9,
3.7.3, 6.7

Stan ar
Material
Requirement

N/AN/A
NUREG-0588
Material
List

Generic
Material

Attachment C.l Oper. Experience

None

'None

None

Flood Level Elev:
552'ove

Flood Level: Yes X Submergence
No

N/A N/A
N/A N/A None

Notes: (1) See .Section 2. 4 in 79-018 report.
(2) See Section 4.1.2 in 79-01B report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix 8 in 79-018 repe't.

Prepared by:

Reviewed by:

gA Acceptance;
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Attachment A

System: 63
Unit: 2 .

COmpcnent: Cab1e
Hark: MVB

3/c, 818

EEB ~-OO~O
Rev O

2A1471 14

Plant I. D. No. Room Function/Service

Stdby Liquid Temp 1 Year





g3-0 o 0

Rev O

ATTACH!<El'!T 8

Mark WYB

Contract t/o.

72C7-83849
72C7-74910-2
69C3-64863-1

TR 822675 from
WBN 74C7-85259

TR 820907 from
74C7-85259

73C7-84211

~Te

CSPE/CSPE
XLPE/CSPE
PE/PVC

XLPE/CSPE

XLPE/CSPE

Manufacturer

8 I'l
Okonite
Rockbestos

Belden Corporation

Belden Corporation

ITT Surp.



Sheet No: EEB-cG-
>"+c'evision:

0

ATTACHNENT C

TVA Engineering Report No. 1942

Coax, Triax, and Signal Cable

Coaxial and Triaxial cable installed at Browns Ferry were purchased
in accordance with General Electric Company Specification 22A1181,
and the appropriate tlIL-C-17 specification. Signal cables, both
twisted pair and multiconductor, were purchased in accordance with
TYA specifications. Some cable were of cross-linked polyethylene
and chloronated polyethylene construction while the same kind of
cable furnished under other contracts were of high molecular
weight, high density polyethylene/polyvinyl chloride construction
and some even polyethylene/polyvinyl chloride construction. It is
not possible to make a complete identification by contract as to
which circuit and function they serve. Recent reclassification of
some functions to 1E status has made it almost a certainty that some
cables now in a safety category are of polyethylene/polyvinyl
construction.

Accordingly, we have examined the 20 HELB temperature profiles and
find that only compartments 1, 3, 6, and 9 show profiles which more
than briefly surpass the softening temperature of the linear poly-
ethylene. However, owing to the thermal time lag in the cable
material and the cable installation including the heat sink of conduit,
tray, and shield material, the insulation will not experience the HELB
temperature profile until some time has elapsed and the temperature
is lower. Further, no load heat rise need be taken into account
for these signal cables.

TVA has conducted tests (Chattanooga Central Laboratories Report No.
L81-81-6821 dated October 1980, of PE, PVC cables under a temperature
profile which envelops all the HELB profiles. Following this exposure,
these cables sustained a dielectric test while inmersed in water of
660 volts for 5 minutes, 960 volts for 5 minutes, and 220 volts ac
for 5 minutes in succession.

It is therefore our engineering judgment that this test confirms the
above and justifies interim operation until these types can be fully
qualified by our Wyle Laboratory tests to be concluded next April,
or replaced at the next refueling outage.

For those cables located in compartment 0 (the containment), the
service which these cables have ~een thus far has exposed them to a
gammaradiation dose of 6.25 x 10 rads or more. This is sufficient
to have cross-linked the polyethylene and PVC as well. Consequently,
the insulation is now in fact a therneset material and is capable of
the same temperature that TVA's cross-linked polyethylene cable has
demonstrated and is capable of withstanding the LOCA/SLB and the post-
LOCA environment for a year.





Sheet No: EEB-4~- <~
,Revision: O

ATTACHMENT C (Continued)

C.l (Continued)

Continued operation is justified, and TVA has prepar ed a LOCA/SLB,
thermal aging, and radiation test procedure to be performed by Wyle
Laboratories on samples of this cable to demonstrate the validity
of this conclusion. Results of this testing program are expected to
be available in April 1981.

One cable RG-114A/U has the possibility of being sensitive to pressure
changes owing to its partial air dielectric; however, an analysis of
this effect has indicated that the change in dielectric constant can
be tolerated. Consequently for this cable too, there is justification
for continued operation. The compression effect on the dielectric
will be likewise tested at Wyle Laboratories along with the other
cable tests and results are expected to. be available by April 1981.

C.2 Standard Haterial Long-Term Overload Temperature Rating

C.3 The post-HELB conditions are less than the normal cable rating and,
in our judgment, the cables could operate satisfactorily for a
post-accident of a year.

Prepared by:

Reviewed by:

gA Acceptance:



Facility: Brownf Fer'ry Nuclear Plant
Uni t:
Docket: 50-296

SYSTEH COHPONENT EVALUATION tlORK SHEET (Rev 2) (3)>'"™'
Revision
Date

EQUIPHENT DESCRIPTION

Parameter

ENVIR NHENT

Specifi-
cation

qualifi-
cation

Specifi-
cation

guali fi-
cation

DOCUHENTA ION REF UALIFTcCAI !i
METHOD

OUTSTANDING
ITEllS

System:

Plant IO No. Attachment A
Operating

Time
AttachmentA 1 Yeai At:achment

C.4
Eng;nee1ing
Analysis

None

Component Cable MCA

1/c, No. 14, PN

Hanufacturer:Attachment B

l'.odel Nuttier: H/A

Temperature
(F)

Pressure
(PSIA)

174

15.0

153

(4)

Attachments
C. 1 and C.2 . Attachment C 3 Hone

Function: Control/Power

Accuracy: Req'd: N/A
Demon; N/A

Category- Attachment A

Service: Attachment'A

Location: 14

Flood Level Elev:
552'boveFlood Level: Yes X

No

Relative
Humidi ty (g)

Chemical
Spray

Radiation
(RAD)

A in

~ Submergence

100

N/A

3.1 x 104

N A

N/A

100

N/A

4xl07

N/A

(4) .

(4)

IPCEA S-61-40
par 3.9, 3.7.
6.7

N/A

NUREG-0588
Haterials
List

C.2

N/A

Standard
Na teria l
Reouirement

Generic
Material
Test

r Exoer en

i'/A

Hone

None

None

N ne

None

Notes: (1) See Section 2. 4 in 79-010 report.
{2) See Section'4.1.2 in 79-01B report.
(3) Al'l notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-01B repoi't.

Prepared by:

Reviewed by:

gA Acceptance;





System: 63
Vnit: 3

'OmPOnent: Cable
Mark: vCA

Attachment A

1/c, 8'14, PN

EEO

Rev O

P1ant I. 0. No. Room Functi on/S ervi ce

3PL5103
3PL5102

14.
14

SLC Storage Tank
TNK Heater Control

A
A

1 Year
1 Year





.
ATTACHMENT B

Hark HCA

3-0

Rev O

Contract No.

72C7-75128
72X7-74885-1
73C7-84528
67C3-91618
72C7-75328-1
70C7-54179-1

TR 822378)
822639)
8 2915)

72C7-75228-1

72C7-83874-1

~Te

PN

P.N

PN
PN
PN'.

PN

PN

Manufacturer

Plastic Hire 5 Cable Corp
Brand-Rex
Plastic Hire 8 Cable Corp
Brand-Rex
Brand-Rex

. Brand-Rex

Plastic Wire 5 Cable Corp

Plastic Mire 5 Cable Corp





BC

O. Sheet No.: EEB-

Revision: 0

ATTAC)L4lENT C

0,

C. 1

C.2

IPCEA S-61-402 Paragraph 3.9 and Appendix 0

TVA Engineering Report No. 1943

Cable types: PJ, PN; PNJ, PJJ, PSJ

Rooms 1-18

This class of cables was purchased under TVA Standard Specification
No. 25.013, based on IPCEA S-61-402 (NEHA hlC5). These standards
pgvide a product with an operating rating of 75 C continuous,
95 C (203 F), 500-hour overload rating total in a normal lifetime.
They are constructed of polyethylene insulation with Nylon and PVC
jacketing.

The jacket material has a higher retention of strength at elevated
temperature~, as the material was subjected to air oven aging of
121 C (250 F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,
and 11 show HELB profiles which more than briefly surpass the
softening temperature of the insulation. Nowever, owing to the
thermal time lags in the cable material and cable, installation, the
insulation nor even the jacket experience the temperature profile
until some time has elapsed.

TVA has conducted tests (Chattanooga Central Laboratories Report
No. 81L-81-6821 dated October 1980, of these cables under a temperature
profile which envelopes all the )lELB profiles. Following this
exposure these samples sustained a dielectric test iranersed in
water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 volts for 5 minutes in succession.

C:3

C.4

It is therefore our engineering judgment that this test confirms
the above and justifies interim operation until these types can be
fully qualified by our Hyle Laboratory tests to be concluded next
April or replaced at the next refueling outage.

Temperature qualification t1ethod

C.3.1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

The post-HELB conditions are less than the normal cable rating and,
in our judgment, the cables could operate satisfactorily for a
post-accident of a year.

Prepared by:

Reviewed by:

gA Acceptance:



Facility: Browns Ferry Nuclear Plant
Uni t:
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SYSTEM CO!1PONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet No.
Revision
Date

42

EQUIPMENT DESCRIPTION

System: 63

Plant ID No. Attachment A

Parameter

Operating
Time

ENV RONNEN

Specifi-
cation

Attachment A

Qualifi-
cation

Specifi-
cation

Qualifi-
cation

Attachment C.

DOCUNENTA ION REF VALI ICATI N

METHOD

Engineering
Analysis and

U STANDIN
ITENS

None

Component Cable QDF

1/c, No. '4, CPJ

Manufacturer: Attachment B

Hodel Number: N/A

Function'. Control/Power

Accuracy: Req'd: N/A
Demon: N/A

Category: Attachment A

Service: Attachment A

Temperature
(F)

Pressure
(PSIA)

Relative
Humidity (5)

Chemical
Spray

.174

15.0

100

N/A

325

N/A

100

N/A

(4)

(4)

(4)

ttachment C . 1

N/A

ttachment C.l

N/A

Generic
Simultaneous
Test

N/A

Generic
Simultaneous
Te'st

N/A

None

None

None

None

Radiation
(RAD)

A in
3.1 x 10 6.9x107

40 ears

Attachment C.l

Generic
Sequential
Test None

None

Flood Level Elev:
552'bove

Flood Level: Yes OC

No
Submergence N/A N/A N/A N/A None

Notes: (1) See Section 2. 4 in 79-018 report.
(2) See Section 4.1.2 in 79-018 report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix 8 in 79-018 repai't.

Prepared by: 8.

Reviewed by:

QA Acceptance:

iv~gC





Attachment A

System:
Unit:

ComPonent: Cab1e
Hark: gpF

1/c, 814, CPJ

Rev C>

P1ant I. 0. No. Room Function Service

3PL5100 14 TNK Heater Supp1y A I Year



ATTAOl!lENT 8

Hark MDF

PED 03-QO 2.

Rev 0

Contract tlo.

67C7-91619
71C7-541SO-1
72C7-75328-3

~Te

CPJ
CPJ
CPJ

Hanufacturer

General Cable Corp
Phelps Dodge Cable 4!ire.
Rome





9C

Revision: 0

ATTACHMENT C

C.l Wyle Laboratory Report No. 43854-3.

C.2 NUREG-0588 Material List.

C. 3 Because of the .conservatism of the tests for XLPE and for silicone
insulation, including the severity of the mandrel bend and dielectric
test in water after the combined LOCA/SLB profile, it is our engineering
judgment that there is sufficient margin to give reasonable assurance
of continued operability more than a year in the post-LOCA environment.
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Reviewed by:

gA Acceptance:



Facility: Browns Ferry Nuclear Plant
Uni t:
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet No. EEB 63-0043
Revision

'ate -Z2- 0

EQUIPMENT DESCRIPTION
ENVIRONMENT DOCUi~<ENTA ON REF QUAL IF I CA I N

METHOD

UTSiAClNG
ITEMS

System:

Plant ID No. Attachment A

Parameter

Operating
Time

Specifi-
cation

ttachment A

Qualifi»
cation

1 year

Specifi-
cation

Qualifi-
cation

Attachment CD Engineering
Analysis and

None

Component Cable QDG

1/c, No. 2, CPJ

Manufacturer: Attachment B

Model Number: N/A

Fun'cti on': Control/Power

Accuracy: Req'd: N/A
Demon: N/A

Category: Attachment A

Service: Attachment A

Temperature
(F)

Pressure
(PSIA)

Relative
Humidity ($ )

Chemical
Spray

153

15.0

100

N/A

325

N/A

100

N/A

(4)

(4)

(4)

N/A N/A

Generic
Simultaneous

ttachment C.l Te'st

H/A H/A

Generic
- Simultaneous

ttachment C.l Test None

None

None

~ None

Location: 14

Radiation
(RAD)

A in

3.1 x 104 6.9xl07

40 ears

Generic

Attachment C. 1 Teqst
" '

' None

Hone

Flood Level Elev:
552'boveFlood Level: Yes g

No
Submergence N/A N/A N/A N/A Hone

Notes: (1) See Section 2. 4 in 79-010 report.
(2) See Section 4.1. 2 in 79-01B report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(",) See Section 3.0 and/or Appendix 8 in 79-01B repoit.

Prepared by:

Reviewed by:

QA Acceptance:



Attachment A

.ELe t'o3-OQ k>

System: 63
Unit: 3

Component: Cable
turk: M)G

~ 1/c, 82, CPJ

Rev

Plant I. D. No. Room Function Service ~Cate or 0 eratin Time

3PL754
3PL769

14
14

Pmp Supply
Pmp Supply

A
A

1 Year '

Year'..



0



ATTACft!lEHT 8

Hark HOG

EEB - 09M
. Rev

Contract tlo.

67C7-91619
71C7-54180-1

86150 XFR Bel1efonte

72C7-75328-3
78K5-824443-2
72C7- 75533-1

~Te

CPJ
CPJ

CP J.

CPJ
PXJ
PXJ

Manufacturer

General Cable Corp
Phelps Dodge

Plastic Hire 5 Cable Corp

Rome
GE

Essex



9C

Revision: 0

ATTAClfMENT C

C.l Myle Laboratory Report No. 43854-3.

C.2, NUREG-0588 Material List.

C.3 Because of the conservatism of the tests for XLPE and for silicone
insulation, including the severity of the mandrel bend and dielectric
test in water after the combined LOCA/SLB profile, it is our engineering
judgment that there is sufficient margin to give reasonable assurance
of continued operability more than a year in the post-LOCA environment.

E

0(
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gA Acceptance:





Facility: Browne Fei'ry Nuclear Plant
Unit: 3
Docket: 50-296

SYSTEM COtlPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet Ho. F 3 0044
Revision
Date 6-2 Z."

EQUIPMENT DESCRIPTION

Parameter

ENVIRONMENT

Specifi-
cation

Qualifi-
cation

Specifi-
cation

Qualifi-
cation

00CUflENTATION REF UALIFI A ION
METHOD

OUTSTANDING
ITEMS

System 63

Plant ID Ho. Attachment A

Component Cable NGB

2/c, Ho. 12, PHJ

Operating
Time

Attachment A
1 Yeal Attachment

C.4
Engineering
Analysis

None

Manufacturer: Attachment B

t'.odel Number: N/A

Function: Control/Power

Accuracy: Req'd: N/A
Demon: N/A

Category: Attachment A

Service: Attachiilent A

Temperature
(F)

Pressure
(PSIA)

Relative
Humidity (5)

Chemical
Spray

Radiation
(RAD)

199

15 '

100

N/A

3.1 x 104

153

100

4xl07

(4)

(4)

(4)

Attachments
C.l and C.2

IPCEA S-61-40
par 3.9, 3.7.
6.7

N/A

HUREG-0588
Materials
List

Attachment C.3

Standard
Material
Reouirement

N/A

Generic
tla teri a 1

Test

None
''

Hone

'one

None

Location: 12

Flood Level Elev:
552'boveFlood Level: Yes X

Ho

A in

Submergence

N A

N/A N/A N/A

m C2 r Ex er'en None

None

Notes; (1) See Section 2.4 in 79-010 report.

(2) See Section 4.1.2 in 79-01B report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.

(4) See Section 3.0 and/or Appendix B fn 79-01B repd,"t.

Prepared by: X.

Reviewed by:

QA Acceptance;

Cojzz(g





System: 63

Unit: 3

Attachment A ~l-*oV'i

Rev O

Component: Cable
bh'rk: mes

2/c, 812, PNJ

3PL790 12

Plant I. 0. No. Room Function/Service

Injection Flow A 1 Year





ICiTACfif":t!T Ii

Hark HGB

Rev

Cfln tl ac t <co ~
'fag)e llanufact«rer

73C7-84528
75K7-86150-1
75K5-86506-1
74C7-85069-1
70C7- 54179-2
71 X7- 54761- 1

72C7-54872
70C7-54179-1

, \ ~

PJJ
P J.l
PJJ
PJJ
PHJ
PhJ
PHJ
PHJ

Rome Cable
Cyprus
American Insulated Hire
Rome
Plastic Hire 5 Cable Corp
General Cable
Plastic Hire F~ Cable Corp
Brand- Rex
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Sheet No.: EEB-

Revision: 0

ATTACHMENT C

C.l IPCEA S-61-402 Paragraph 3.9 and Appendix 0

C. 2 TVA Engineering Report No. 1943

Cable types: PJ, PN, PNJ, PJJ, PSJ

Rooms 1-18

0,

This class of cables was purchased under TYA Standard Specification
No. 25.013, ba'sed on IPCEA S-61-402 (NEMA WC5). These standards
provide a product with an operating rating of 75 C continuous,
95 C (203 F), 500-hour overload rating total in a normal lifetime.
They are constructed of polyethylene insulation with Nylon and PYC

jacketing.

The jacket material has a higher retention of strength at elevated
temperature~, as the material was subjected to air oven aging of
121 C (250 F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,
and ll show HELB profiles which more than briefly surpass the,
softening temperature of the insulation. However, owing to the
thermal time lags in the cable material and cable installation, the
insulation nor even the jacket experience the temperature profile
until some time has elapsed.

TVA has conducted tests (Chattanooga Central Laboratories Report
No. 81L-81-6821 dated October 1980, of these cables under a temperature
profile which envelopes all the HELB profiles. Following this
exposure these samples sustained a dielectric test inversed in
water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 volts for 5 minutes in succession.

It is therefore our engineering judgment that this test confirms
the above and justifies interim operation until these types can be

fully qualified by our Wyle Laboratory tests to be concluded next
April or replaced at the next refueling outage.

C. 3 Temperature qualification Method

C.3.1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

C.4 The post-HELB conditions are less than the normal cable rating and,
in our judgment, the cables could operate satisfactorily for a

post-accident of a year.

Prepared by:

Reviewed by:

gA Acceptance:
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Facility: 8rowns Ferry Nuclear Plant
Unit: 3
Docket: 50-296

SYSTEM COMPONENT EVALUATION HORK SHEET (Rev 2) (3)
Sheet No. EEB 63-0045
Revision o
Date 0

EQUIPMENT DESCRIPTION

SJ stem: 63

Plant ID No. Attachment A

Component Cable RGB

2/c, No. 12, PHJ

Manufacturer: Attachment 8

Parameter

Operating
Time

Temperature
(F)

. ENVIRONMEN

Specifi-
cation

Attachment A

153

guali fi-
cation

1 Year

153

Specifi-
cation

equal ifi-
cation

Attach.„ent
C.4

Attachments
C.l and C.2 .

DOCUMEN A ON REF UALIFI GATI N

METHOD

Engineering
Analysis

'ttachmentC-3

UTSTAND[NG
ITEMS

None

None

Model Number: N/A

Function: Control/Power

Accuracy: Req'd: N/A
Demon: N/A

Category: Attachment A

Service: Attachment A

Pressure
(psin)

Relative
Humidity (5)

Chemical
Spray

Radiation
(RAD)

15.0

100

N/A

3.1 x 10

100

N/A

4xl07

(4)

(4)

IPCEA S-61-40
par 3.9, 3.7.
6.7

H/A

NUREG-0588
Materials
List

H A

Standard
Material
Reauirement

N/A

Generic
Material
Test

N n

Hone

'one

Hone

Location: 14

Flood Level Elev:
552'bove

Flood Level: Yes )(
No

A in

Submergence N/A N/A N/A

C2

N/A

ne

None

Notes' (1) . See Section 2.4 in 79-018 report.
(2) See Section 4.1.2 in 79-018 report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.

(4) See Section 3.0 and/or Appendix 8 in 79-0lB repoi ..
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gA Acceptance:





Attachment A

System: 63
Unit: 3

Component: Cable, 2/c, F12, PNJ
51a rk: 'ilC~B

EES 3-QQVS

Rev O

Plant I. D. No. Room Function/Service-

3PL2175
3PL3182
3PL2187
3PL2194

14
14
14„,
14

Trace Heater
Heater
Trace. Heater
Heater

A

!
%~I

1 Year



0

0



ATTACH'!Eti'T B

Hark MGB

Rev C0

Contract llo. ~T>e f4ani. acturer

73C7-84528
75K7-86150-1
75K5-86506-1
74C7-85069-1
70C7-54179-2
71X7- 54761-1
72C7-54872
70C7-54179-1

~ I 'L

PJJ
PJJ
PJJ
PJJ
PHJ
Pi(J
PHJ
Pi!J

v~ranu-.''x
Rome Cabl e
Cyprus
American Insulated Mire
Rome
Plastic Mire 8,Cable Corp
General Cable
Plastic Mire 5 Cable Corp
Brand- Rex
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O. Sheet No.: EEB-

Revision:

ATTACH<ENT C

C.l IPCEA S-61-402 Paragraph 3.9 and Appendix 0

C.2 TVA Engineering Report No. 1943

Cable types: PJ, PN, PNJ, PJJ, PSJ

Rooms 1-18

~ .

This class of cables was purchased under TVA Standard Specification
No. 25.013, based on IPCEA S-61-402 (NEl1A WC5). These standards
pr~vide a product with an operating rating of 75 C continuous,
95 C (203 F), 500-hour overload rating total in a normal lifetime.
They are constructed of polyethylene insulation with Nylon and PYC

jacketing.

The jacket material has a higher retention of strength at elevated
temperature~, as the material was subjected to air oven aging of
121 C (250 F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,
and 11 show HELB profiles which more than briefly surpass the
softening temperature of the insulation. However, owing to the
thermal time lags in the cable material and cable installation, the
insulation nor even the jacket experience the temperature profile
until some time has elapsed.

TYA has conducted tests (Chattanooga Central Laboratories Report
No. 81L-81-6821 dated October 1980, of these cables under a temperature
profile which envelopes all the flELB profiles. Following this
exposure these samples sustained a dielectric test immersed in
water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 volts for 5 minutes in succession.

It is therefore our engineering judgment that this test confirms
the above and justifies interim operation until these types can be
fully qualified by our Wyle Laboratory tests to be concluded next
April or replaced at the next refueling outage.

C.3 Temperature gualification method

C.3.1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

C.4 ,The post-HELB conditions are less than the normal cable rating and,
in our judgment, the cables could operate satisfactorily for a
post-accident of a year.

Prepared by:

Reviewed by:

gA Acceptance:
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Facility: Browns Ferry Nuclear Plant
Uni". 3
Docket: 50-296

t

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)'heet

No. EEB 63-0046
Revision 0
Date O-Z2"

EQUIPMENT DESCRIPTION

System:

Plant IO No. Attachment A

Component Cable WGD

4/c, No. 12, PNJ

Parameter

Operating
Time

ENVIROi4MENT

Specifi-
cation

Attachment A

Qualifi-
cation

1 Year

Specifi-
cation

Qualifi-
cation

Attachment
C.4

DOCUf]ENTA ON REF UALIFICATI N

METHOD

Engineering
Analysis

'UTST AGOING

ITEMS

None

Manufacturer: Attachment 8

Model Number: N/A

Function: Control/Power

Accuracy: Req'd: N/A
Demon: N/A

Category: Attachment A

Service: Attachment A

Location:

Temperature
(F)

Pressure
(PSIn)

Relative
Humidity (5)

Chemical
Spray

Radiation
(RAO)

A in

174

15. 0

100

N/A

3.1 x 10

N A

153

100

N/A

4x107

(4)

(4)

(4)

Attachments
C. 1 and C.2

IPCEA S-61-40
par 3.9, 3.7.
6.7

N/A

t<UREG-0588
Materials
List

C.2

Attachment C.3

N n
Standard
Ita teria 1

Reouirement

N/A

Generic
iMaterial
Test

r E er en

None

None

None

None

N ne

Flood Level El ev:
552'bove

Flood Level: Yes X
No

Submergence N/A N/A N/A N/A None

Notes: (1) See Section 2.4 in 79-018 report.

(2) See Section 4.1.2 in 79-01S report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.

(4) See Section 3.0 and/or Apperdix S in 79-018 repajt.

Prepared by:

Reviewed by:

QA Acceptance:
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System: 63
Unit:

Component: cable
Nark: wGD

Attachment A

4/c, 812, PNJ

~ .EES B-OO 4

Rev O.

Plant I. D. No. Room Function/Service ~Cate or

3PL758
3PL773

14
14

Stdby Liquid Control
Stdby Liquid Control

1 Yeai:;; .

1 Year ..'





ATTACH!<ENT B

Mark WGO

EEB Q3-0 DV4

Rev C

Contract No.

73C7-84528
67C3-91618
72C7-75228-1

'2C7-54762-2

74C7-85069
70C7-54179-1

~Te

PJJ
PNJ
PJJ
PNJ
PJg
PNJ

Manufacturer

Rome Cable
Plastic Wire 5 Cable Corp
Plastic Wire 5 Cable Corp
Plastic Wire P~ Cabel Corp
Rome
Brand-Rex
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Sheet No.: EEB-

Revision: 0

ATTACHMENT C

C. 1

C.2

IPCEA S-61-402 Paragraph 3.9 and Appendix D

TVA Engineering Report No. 1943

Cable types: PJ, PN, PNJ, PJJ, PSJ

Rooms 1-18

~;

This class of cables was purchased under TVA Standard Specification
No. 25.013, based on IPCEA S-61-402 (NET MC5). These standards
pr~vide a product with an operating rating of 75 C continuous,
95 C (203 F), 500-hour overload rating total in a normal lifetime.
They are constructed of polyethylene insulation with Nylon and PVC

jacketing.

The jacket material has a higher retention of strength at elevated
temperature~, as the material was subjected to air oven aging of
121 C (250 F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,
and ll show flELB profiles which more than briefly surpass the
softening temperature of the insulation. However, owing to the
thermal time lags in the cable material and cable installation, the
insulation nor even the jacket experience the temperature profile
until some time has elapsed.

TVA has conducted tests (Chattanooga Central Laboratories Report
No. 81L-81-6821 dated October 1980, of these cables under a temperature
profile which envelopes all the HELB profiles. Following this
exposure these samples sustained a dielectric test inmersed in
water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 volts for 5 minutes in succession.

C.3

C.4

It is therefore our engineering judgment that this test confirms
the above and justifies interim operation until these types" can be
fully qualified by our Myle Laboratory tests to be concluded next
April or replaced at the next refueling outage.

Temperature gualification Method

C.3.1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

The post-HELB conditions are less than the normal cable rating and,
in our judgment, the cables could operate satisfactorily for a
post-accident of a year.

Prepared by:
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Facility: Srowns Ferry Nuclear Plant
Unit: 3
Docket: — 50-296

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet No. EEB 63-0047
Revision o
Date 2.- 0

EQUIPMENT DESCRIPTION

System: 63

Plant ID No. Attachment A

Parameter

Operating
Time

EHVIROHMEN

Specifi-
cation

Attachment A

Quali i-
cation

1 Year

Specifi-
cation

Qualifi-
cation

At+achrent
C.4

DOCUtlENTATION REF U LIFlCA ION
METHOD

Engineering
Ana1ysis

OUTSTANDIN{
ITEMS

Hone

Component Cable WGG

7/c, tto. 12, PHJ

Manufacturer:Attachment B .

Model Number: N/A

Fun'ction: Control/Power

Accuracy: Req'd: N/A
Demon: N/A

Category: Attachment A

Service: Attachment A

Temperature
(F)

Pressure
(PSIA)

Relative
Humidity (<)

Chemical
Spray

Radiation
(RAD)

174

15.0

100

N/A

3.1 x 104

153

100

4xl07

(4)

(4)

(4)

Attachments
C. 1 and C.2

IPCEA S-61-40
par 3.9, 3.7.
6.7

H/A

HUREG-0588
Material s
List

Attachment C.3

Standard
Material
Requirement

H/A

Generic
tlaterial
Test

ttone

Hone

None

None
Location: 14

Flood Level Llev:
552'boveF'lood Level: Yes K

No

A in

Submergence N/A N/A

C.2 r Ex er en e

H/A

Hone

Hone

Notes: (1) See Section 2. 4 in 79-010 report.
(2) See Section 4.1.2 in 79-01S report.
(3) All notes and other information not on these

sheets-are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-01B repoit.

Prepared by:

Reviewed by:

QA Acceptance:



0



Attachment A

System:
Uni t:
Component:
Hark:

Cable, 7/c, 812, PNJ
Rev

3PL755
3PL770

/

14 Standby Liquid Pump 2A Cont A
14 Standby Liquid Pump 28 Cont A

1 Year
1 Year





ATTACHMENT B

Mark WGG

Rev

Contract No.

67C3-91618
71 X7- 54761-1
70C7-54179-1

.72C7-75328-2
69C7-64923

~Te

PNJ
PNJ
PNJ
PNJ
PND

Manufacturer

Plastic Wire 5 Cable Corp
General Cable
Brand-Rex
Tamaqua
Rockbestos





~
(

BC

Sheet No.: EEB- 4

Revision: 0

ATTACHMENT C

C. 1

C.2

IPCEA S-61-402 Paragraph 3.9 and Appendix D

TYA Engineering Report No. 1943

Cable types: PJ, PN, PNJ, PJJ, PSJ

Rooms 1-18

~ (

This class of cables was purchased under TVA Standard Specification
No. 25.013, based on IPCEA S-61-402 (NEMA WC5). These standards
pr~vide a product with an operating rating of 75 C continuous,
95 'C (203 F), 500-hour overload rating total in a normal lifetime.
They are constructed of polyethylene insulation with Nylon and PVC

jacketing.

The jacket material has a higher retention of strength at elevated
temperature~, as the mater'ial was subjected to air oven aging of
121 C (250 F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,
and ll show flELB profiles which more than briefly surpass the-
softening temperature of the insulation. However, owing to the
thermal time lags in the cable material and cable installation, the

" insulation nor even the jacket experience the temperature profile
until some time has elapsed.

, TVA has conducted tests (Chattanooga Central Laboratories Report
No. 81L-81-6821 dated October 1980, of these cables under a temperature
profile which envelopes all the HELB profiles. Following this
exposure these samples sustained a dielectric test imnersed in
water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 volts for 5 minutes in succession.

C.3

It is therefore our engineering judgment that this test confirms
the above and justifies interim operation 'until these types can be
fully qualified by our Wyle Laboratory tests to be concluded next
April or replaced at the next refueling outage.

Temperature Qualification Method

C.3.1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

~-
C.4 The post-flELB conditions are less

in our judgment, the cables could
post-accident of a year.

than the normal cable rating and,
operate satisfactorily for a

Prepared by:

Reviewed by:

QA Acceptance:





Facility: Browns Fevry Nuclear Plant
Unit: 3

Docket: 50-296

SYSTEM COMPONENT EVALUATION HORK SHEET (Rev 2) (3)
Sheet No. E 8 6 pp48
Revision
Date 2- 0

EQUIPMENT DESCRIPTION

System: 63

Plant IO No. Attachment A

Parameter

Operating
Time

ENVIRONMENT

Specifi-
cation

Attachment A

Qualifi-
cation

1 Year

Specifi-
cation

Qualifi-
cation

Attachment
C.4

DOCUMENTA IOH REF ALIFICA I H

METHOD

Engineering
Analysis

'UTST BOIH.
ITEMS

None

Component Cable

5/c, Ho. 14, PHJ

Manufacturer:Attachment B

Model Nunher: H/A

Function: Control/Power

Accuracy: Req'd: N/A
Demon: N/A

Category: Attachment A

Service: Attachment- A

Location:

Temperature
(F)

Pressure
(PSIA)

Relative
Humidity (g)

Chemical
Spray

Radiation
(RAD)

A in

15.0

100

N/A

3.1 x 104

H A

153

100

N/A

4xl07

(4)

'(4)

(4i

Attachments
C.l and C.2

IPCEA S-61-40
par 3.9, 3.7.
6.7

H/A

HURD;-0588
Materials
List

C.2

Attachment C.3

Standard
tlaterial
Requirement

N/A

Generic
Material
Test

r x r e

None-

None

'one

None

None

Flood Level Elev:
552'bove

Flood Level: Yes 0(
No

Submergence N/A N/A N/A N/A Hone

Notes: (1) See Section 2.4 in 79-010 report.
(2) See Section 4.1.2 in 79-01B report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-01B repait.

Prepar ed by:

Reviewed by:

gA Acceptance:



Attachment A

System:
Unit:

Rev

Component: Cable
Hark: mc

5/c, f/14, PNJ

3PL5101 14

Plant I. 0. No. Room Function/Service

Tnk Heater Control A 1 Year '. =



ATTACHMENT 8

Hark MHCi

EEB 3-00

Rev d

Contract No.

67C3-91618
72C7-75328-2
70C7-54179-1

~Te

PNJ
PNJ
PNJ

Hanufacturer

Plastic Mire 8 Cable
Tamaqua
Brand-Rex



Sheet No.: EEB- 03M
Revision: ~ 0

ATTACHMENT C

C. 1

C.2

IPCEA S-61-402 Paragraph 3.9 and Appendix 0

TVA Engineering Report No. 1943

Cable types: PJ, PN, PNJ, PJJ, PSJ

Rooms 1-18

This class of cables was purchased under TVA Standard Specification
'No. 25.013, based on IPCEA S-61-402 (NEMA WC5). These standards
pr~vide a product with an operating rating of 75 C continuous,
95 C (203 F), 500-hour overload rating total in a normal lifetime.
They are constructed of polyethylene insulation with Nylon and PVC

jacketing.

The jacket, material has a higher retention of strength at elevated
temperature~, as the material was subjected to air oven aging of
121 C (250 F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,
and ll show HELB profiles which more than briefly surpass the
softening temperature of the insulation. However, owing to the
thermal time lags in the cable material and cable installation, the
insulation nor even the jacket experience the temperature profile
until some time has elapsed.

TVA has conducted tests (Chattanooga Central Laboratories Report
No. 81L-81-6821 dated October 1980, of these cables under a temperature
profile which envelopes all the HELB profiles. Following this
exposure these samples sustained a dielectric test immersed in
water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 volts for 5 minutes in succession.

C.3

C.4

It is therefore our engineering judgment that this test confirms
the above and justifies interim operation until these types can be
fully qualified by our Hyle Laboratory tests to be concluded next
April or replaced at the next refueling outage.

Temperature gualification Method

C.3.1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

The post-HELB conditions are less than the normal cable rating and,
in our judgment, the cables could operate satisfactorily for a
post-accident of a year.

Prepared by:

Reviewed by:

I)A Acceptance:
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System: 63

Plant 10 No. Attachment A

Paramet'er

Operating
Time

acility: Browns Ferry Nuclear
Plant'nit:

3
Pppkpp: .50-296

EQUIPMENT. DESCRIPTION

(3)
Sheet No. E 6 -OO49
Revision
Date -Z2- 0

ENVIR flic'EN 0 CUMEN A ON RE U LI IC I N

METHOD

1559
ITEMS

Speci fi-"
cation ~

ttachment A

guali fi'-
cation

1 'Year.

Specifi-
cation

I|ualifi-
cation .

Attachment Engineering
. C.3 Analysis

None

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

~odel Number: N/A

Function:
'ignal/Instrumentation

Accuracy;

".ategory:

iarvice;

Req'd: N/A
Damon: N/A

Attachment A

Attachment A

Component Cable MN

. 2/c, Ho. 16, CSPE

'manufacturer: Attachment B Temperature
(F)

Pressure
(PSIA)

Relative
Humfdity (5)

Chemical
Spray

174

15.0

100

N/A

250

N/A

100

N/A

(4)

(4)

(4)

'ttachment C.

N/A

ttachment C.l

N/A

Generic
Simultaneous
Test

N/A

Generic
Simultaneous
Test

N/A

None

None

Hone

"None

„ocation: 14

Radiation
(RAO)

A in N A

5xl07

40 years

ttachment C .1

Generic
Sequential

ttachment C.2 Generic Mat'1 Tes
None
None

.=lood Level Elev:
552'ove

Flood Level: Yes )C
% ~ No

Submergence N/A N/A N/A N/A None

bootes: (1) See Section 2. 4 in 79-018 repor't.

(2) See Section 4.1.2 in 79-01B report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B fn 79-0)B repe't.

Prepared by: e . ~X@

Reviewed by:

gA Acceptance:





~ (. System:
Uni t:
Component:

cable
Mark: wvh

Attachment A

2/c, .816

EEB 49 -DON0

Rev 0

Plant I. D. No. Room Function Service

3R986
3R985

14
14

Stdby Lqid Tnk Level
Stdby Lqid Tnk Level ~

1 Year ~

1 Year





0„
ATTACll!~iENT 0

Hark MVA

Rev

~;

Contract Ho.

77K5-823265
72C7-83944
69C3-64863-1
72C7- 74910-1

TR 822676 from SgN
76K5-87232

TR 827773 from BLN
78K5-824447

TR 82o953 from BLih
78K5-824447

77K5-820991
73C7-84211

~TO

FRXLPE/CSPE
FRXLPE/CSPE
PE/PVC
XLPE/CSPE

FREP/CPE

FR:P/CPE

FREP/CPE

Hanufacturer

Rockbestos
Continental Wire 8 Cable
Rockbestos
Continental Wire 5 Cable

Continental Hire 5 Cable

Anaconda

Anaconda

Boston Ins. Wire
ITT



Sheet Ho.: HE8-
Revision:

ATTACHMENT C

C. 1 TVA Engineering Report Ho. 1947

Cable types: Coax, Triax, and Signal Cables of Cross-Linked
Polyethylene Construction

Rooms: 0-18

For signal cables which utilize cross-linked polyethylene insulation,
and the jacket is chlorosulfonated polyethylene or neoprene. The

following LOCA/SLB tests apply:

Hyle Laboratory Test Report 43854-3 dated April 26, 1978,
LOCA and SLB gualification Test of Cables and Cable Splices.

Franklin Institute Test Report F-C4113 dated Hay 1975.

Rockbestos Company Test Report dated July 1977, amended 1979.

Franklin Institute Test Report F-C5120 dated Hay 1980.

These cable are qualified by the above for all HELB areas and the
LOCA/SLB of the containment.

C.2 NUREG-0588 tlaterial List

C.3 Because of-the conservatism of the tests for XLPE and for silicone
insulation, including the severity of the mandrel bend and dielectric
test in water after the combined LOCA/SLB profile, it is our
engineering judgment that there is sufficient margin to give
reasonable assurance of continued operability more than a year in
the post-LOCA environment.

Prepared by,:

Reviewed by:

gA Acceptance:



0
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EQUIPMENT DESCRIPTION

system: 63

~lant ID No. Attachment A

Parameter

Operating
Time

.=acility: 8rowns Ferry Nuclear Plant
Jni t: 3

3ocket: 50-296

ENVIRONMEN

Speci fi-
cation

Attachment A

Qual ifi-
cation

1 year

CUMEN A I N REF

Speci fi-
cation

Quali fi-
cation

Attachment C3

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

-ZZ- 0
UALIFICA I N

METHOD

UTSTANO IN G

ITEMS.

Enqineering
Analysis and
Test

None

(3)
Sheet ".os EEB 63-0050
Revision
Date

".omponent Cable WVA

2/c, No. 16, XLPE

'anufacturer: Attachment 8

~odel Number: N/A

=unction:
Signal/Instrumentation

Accuracy: Req'd: N/A
Demon: N/A

:ategory:Attachment A

lervice: Attachment A

Temperature
(F)

Pressure
(PSIA)

Relative
Humidity (5)

Chemical
Spray

174

15.0

100

385

N/A

100

N/A

(4)

(4)

(4i

Attachment C 1

N/A

ttachment C. 1

Generic
Simultaneous
Test

Generic
Simultaneous
Test

N A

None

None

None

None

.ocation: 14

Radiation
(RAD)

A in
3.1 x 10

N A

2xl0
40 ears

Attachment C. 1

Attachment C.2

Generic
Sequential

Generic Mat'1 Tes None

=lood Level Elev
552'boveFlood Level: Yes X

No
Submergence N/A N/A N/A None

bootes: (1) See Section 2.4 in 79-010 report.
(2) See Section 4.1. 2 $ n 79-018 report.
(3) All'notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-01B report.

.g mW
Reviewed by:

QA Acceptance;

Prepared by:

'~g/



0



System: 63(. Unit:

Component: Cable
Hark: wvA

Pittachment A

2/c, 816

EEB Q3-oO~O

Rev

P'lant I. D. No. Room

3R986 14
3R985 '14

Function/Service

Stdby Lqid Tnk Level
Stdby Lqid Tnk Level

~0

A 1 Year ~

A 1 Year





0(,
ATTACNMENT B

Mark WYA

EEB Q~OOSo

Rev O

O;

Contract No.

77K5-823265
72C7-83944
69C3-64863-1
72C7- 74910-1

TR 822676 from SgN
76K5-87232

TR 827773 from BLN
78K5-824447

TR 826953 from BLN
78K5-824447

77K5-820991
73C7-84211

~Te

FRXLPE/CSPE
FRXLPE/CSPE
PE/PVC
XLPF/CSPE

FREP/CPE

FREP/CPE

FREP/CPE

Manufacturer

Rockbestos
Continental Wire 5 Cable
Pockbestos
Continental Wire 5 Cable

Continental Wire 5 Cable

Anaconda

'Anaconda

Boston Ins. Wire
I;T
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Sheet No. EEB C3

Revision: 0

ATTACHMENT C

C.l TVA Engineering Report No. 1945

Cable types: Coax, Triax, and Signal Cables of Cross-Linked Polyethylene
Construction

Rooms: 0-18

For signal cables which utilize cross-linked polyethylene insulation,
and the jacket is chlorosulfonated polyethylene or neoprene. The
following LOCA/SLB tests apply:

Hyle Laboratory Test Report 43854-3 dated April 26, 1978, LOCA

and SLB Qualification Test of Cables and Cable= Splices.

~,

Franklin Institute Test Report F-C4113 dated May 1975.

Rockbestos Company Test Report dated July 1977, amended 1979.

Franklin Institute Test Report F-C5120 dated May 1980.

These cables are qualified by the above for all HELB areas and the
LOCA/SLB of the containment.

C.2 NUREG-0588 Material List

C.3 Because of the conservatism of the tests for XLPE and for silicone
insulation, including the severity of the mandrel bend and dielectric
test in water after the combined LOCA/SLB profile, it is our engineering
judgment that there is sufficient margin to give reasonable assurance
of continued operabi.lity more than a year in the post-LOCA environment.

Reviewed by:

~-
Prepared by:

QA Acceptance:
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Facility: Browns Ferry Nuclear Plant'nit:
Docket: 50 296

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)

Revision
Date . o-zZ-

EQUIPMENT DESCRIPTION
ENV R NMEN DO UMEN N R L I A N

METHOD

OU
STANDI'TEMS

Parameter
Specifi-
cation

Quali ff»
cation

Specifi-
cation

Qualifi-
cation

System:

Plant ID No, Attachment A
Operating

Time
AttachmentA

1 Year Attachment
C.3

Enqineering
Analysis

ne

Component Cable .'~A
2/c, No. 16, PE

Manufacturer: Attachment 8

'",odel Number: N/A

Temperature
(F)

Pressure
(PSIA) .

174 203

N/A
(4)

IPCEA S-61-40
par 3.9 and
Appendix 0

N/A

Attachment C. 2

N/A

tlone

None

Furfctfon:
'ignal/Instrumentation

Accuracy Req'd: N/A
Demon; N/A

Category: Attachment A

Service: Attachment A

Location: 14

.Flood Level Elev:
552'ove

Flood Level: Yes
X'o

Relative
Humidity '(g)

Chemical
Spray

Radf atf on
(RAD)

A fn

Submergence

100 100

N/A N/A

N/A

3.1 x 104 4x107

20 ears

(4) .

(4)

IPCEA S-61-40
par 3.9,
3.7,3, 6,7

N/A
NUREG-0588
Material
List
Attachment C. 1

N/A

Stan ar
Material
Requirement

N/A

Generic
Material

Oper..Experience

N/A

None

'None

None

None

Votes: (1) See Section 2. 4 in 79-018 report.
(2) See Section 4.1.2 in 79-018 report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendfx 8 fn 79-.018 repast.

Prepared by

Reviewed by:

QA Acceptance;



System: 63
Uni t:

'omponent: Cable
Mar k: vvA

Attachment A

2/c, 016

EfB

Rev

Plant I. D. No. Room Function/Service

3R986
3R985

14
14

'Stdby Lqid Tnk Level A
Stdby Lqid Tnk.Level A

1 Year ~

1 Year





EEB -OO

Rev

ATTAOBiENT B

Hark WVA

Contract No.

77K5-823265
72C7-83944
69C3-64863-1
72C7- 74910-1

:R 822676 from S(N
76K5-87232

TR 827773 from BLN
78K5-824447

"P. 826953 from BLN
7GK5-824447

77K5-820991
73C7-84211

FRXLPE/CSPE
FRXLPE/CSPE

PE/P'JC'LPE/CSPE

FREP/CPE

FREP/CPE

FREP/CPE

Hanufacturer

Rockbestos
Continental Wire & Cable
Rockbestos
Continental Wire &,Cable

Continental Wire & Cable

Anaconda

Anaconda

Boston Ins. Wire
ITT
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Sheet No: EEB-4,3-oo~(

Revision: 0

ATTACHMENT C

C. 1 TVA Engineering Report No. 1942

Coax, Triax, and Signal Cable

Coaxial and Triaxial cable installed at Browns Ferry were purchased
in accordance with General Electric Company Specification 22A1181,
and the appropriate MIL-C-17 specification. Signal cables, both
twisted pair and multiconductor, were purchased in accordance with
TVA specifications. Some cable were of cross-linked polyethylene
and chloronated polyethylene construction while the same kind of
cable furnished under other contracts were of high molecular
weight, high density polyethylene/polyvinyl chloride construction
and some even polyethylene/polyvinyl chloride construction. It is
not possible to make a complete identification by contract as to
which circuit and function they serve. Recent reclassification of
some functions to lE status has made it almost a certainty that some
cables now in a safety category are of polyethylene/polyvinyl
construction.

Accordingly, we have examined the 20 HELB temperature profiles and
find that only compartments 1, 3, 6, and 9 show profiles which more
than briefly surpass the softening temperature of the linear poly-
ethylene. However, owing to the thermal time lag in the cable
material and the cable installation including the heat sink of conduit,
tray, and shield material, the insulation will not experience the HELB
temperature profile until some time has elapsed and the temperature
is lower. Further, no load heat rise need be taken into account
for these signal cables.

TVA has conducted tests (Chattanooga Central Laboratories Report No.
L81-81-6821 dated October 1980, of PE, PYC cables under a temperature
profile which envelops all the HELB profiles. Following this exposure,
these cables sustained a dielectric test while imnersed in water of
660 volts for 5 minutes-, 960 volts for 5 minutes, and 220 volts ac
for 5 minutes in succession.

It is therefore our engineering judgment that this test confirms the
above and justifies interim operation until these types can be fully
qualified by our Wyle Laboratory tests to be concluded next April,
or replaced at the next refueling outage.

For those cables located in compartment 0 (the containment), the
service which these cables have ~een thus far has exposed them to a
gamma radiation dose of 6.25 x 10 rads or more. This is sufficient
to have cross-linked the polyethylene and PVC as well. Consequently,
the insulation is now in fact a thermoset material and is capable of
the same temperature that TVA's cross-linked polyethylene cable has
demonstrated and is capable of withstandino the LOCA/SLB and the post-
LOCA envi ronment for a year.



0



Sheet No: EEB-4-E no~(

Revision: O

ATTACHMENT C (Continued)

C.l (Continued)

Continued operation is justified, and TVA has prepared a LOCA/SLB,
thermal aging, and radiation test procedure to be performed by Wyle
Laboratories on samples of this cable to demonstrate the validity
of this conclusion. Results of this testing program are expected to
be available in April 1981.

One cable RG-114A/U has the possibility of being sensitive to pressure
changes owing to its partial ai r dielectric; however, an analysis of
this effect has indicated that the change in dielectric constant can
be tolerated. Consequently for this cable too, there is justification
for continued operation. The compression effect on the dielectric

-will be likew'ise tested at Wyle Laboratories along with the other
cable tests and results are expected to be available by April 1981.

C.2 Standard Material Long-Term Overload Temperature Rating

C.3 The post-HELB conditions are less than the normal cable rating and,
in our judgment, the cables could operate satisfactorily for a
post-accident of a year.

Prepared by:

'eviewedby:

gA Acceptance:
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acility: Browns Ferry Nuclear Plant
', nit: 3
bocke t: 50-296
I

I

! EQUIPMENT DESCRIPTION Parameter'NVIRONMENTSpecifi-
cation

Qual ifi»
cation

D UMENTATI N REF

Specifi-
cation

Qualifi-
cation

SYSTEM COMPONENT EVALUATION CWORK SHEET (Rev 2)

VALI IC N

METHOD

U TAN DING

ITEMS

(3)
Sheet No. EEB 63-0052.
Revision
Date

System. 63

Plant ID No. Attachment A

Component Cable gVA 1

2/c, No. 18, CSPE

Manufacturer: Attachment B

'~odel Number; N/A

Furfction:
Signal/Instrumentation

Accuracy: Req'd: N/A
. Demon: N/A

".ategory: Attachment A

~ervice: Attachment A

Operating
Time

Temperature 'F)

Pressure
(PSIA)

Relative
Humfdity (Ã).

Chemi cal
'pray

ttachment A

199

15.0

100

N/A

1 Year.

250

N/A

100

N/A

(4)

(4)

(4)

Attachment
C.3

Attachment C.

N/A

ttachment C.l

N/A

Engineering
Analysis

.Generic
Simultaneous
Test

N/A

Generic
Simultaneous
Test

N/A

Hone

None

Hone

None

-None

ocation 12

Radiation
(RAD)

A in

3.1 x 10 5xl0

40 years

ttachment C .1

ttachment C.2

Generic
Sequential

Generic Mat'1 Tes
None
None

=lood Level Elev:
552'ove

Flood Level: Yes X
No

Submergence N/A N/A N/A N/A None-

'bootes:

\
(1) See Section 2.4 in 79-01B report.
(2) See Section 4.1.2 in 79-01B report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.

(4) See Section 3.0 and/or Appendix B in 79-01B report.

Prepared by:

Reviewed by:

QA Acceptance

~q~qgo





System: 63
Uni t:

Component: Cable
Hark: WA-1

Attachment A

2/c, 818

43 M0&2

Rev C)

Plant I. D. No. Room Functi on/Servi ce —"Em
3A1479 12 In)ection Flow 1 Year



0(.
ATTACfl!KNT 8

Hark WVA-1

EEB ~-OOS Z

Rev O

Contract No.

68C7-61986
78K5-824171
72C7-83944
72C7-74910-1

PE/PVC
XLPE/CSPE
XLPE/CSPE
XLPE/CSPE

Hanufacturer

Continental Mire 5 Cable
Rockbestos
Continental Mire 8 Cable
Continental Wire 8 Cable

~,

TR From SQN
'3C7-84211

TR 85255 from
SQN 72C7-83944

TR 87049 from
SQN 73C7-84211

TR 86757 from
SQN 73C7-84211

TR 823079 from
MBf1 74C7-85259

XLPE/CSPE

XLPE/CSPE

XLPE/CSPE

XLPO/CSPE

XLPE/CSPE

Continental Mire 8 Cable

Belden



O.
14C

Revision:

ATTACHt1ENT C

0,

C.l TVA Engineering Report No. 1947

Cable types: Coax, Triax, and Signal Cables of Cross-Linked
Polyethylene Construction.

Rooms: 0-18

For signal cables which utilize cross-linked polyethylene insulation,
and the jacket is chlorosulfonated polyethylene or neoprene. The
following LOCA/SLB tests apply:

Wyle Laboratory Test Report 43854-3 dated April 26, 1978,
LOCA and SLB (jualification Test of Cables and Cable Splices.

Franklin Institute Test Report F-C4113 dated Hay 1975.

Rockbestos Company Test Report dated July 1977, amended 1979.

Franklin Institute Test Report F-C5120 dated thy 1980.

These cable are qualified by the above for all HELB areas and the
LOCA/SLB of the containment.

C.2 NUREG-0588 Ilaterial List

C.3 Because of the conservatism of the tests for XLPE and for silicone
insulation, including the severity of the mandrel bend and dielectric
test in water after the combined LOCA/SLB profile, it is our
engineering judgment that there is sufficient margin to give
reasonable assurance of continued operability more than a year in
the post-LOCA environment.

~.

Prepared by:

Reviewed by:

gA Acceptance:
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Facility: Browns Ferry Nuclear Plant
Unit: 3
Docket: 50-296

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet No. EE8 6 0
Revision
Date 0- - 0

EQUIPMENT DESCRIPTION

System: 63

Plant ID No. Attachment A

Parameter

Operating
Time

ENVIRONM N

Specifi-
cation

Attachment A

Qualifi-
cation

1 year

Specifi-
cation

Qualifi-
cation

Attachment C3

00 Ui~1EN A N RE U LIFICA I N

METHOD

Engineering
Analysis and
Test

UTST %DIN
ITEMS

None

Component Cable WVA'-I
2/c, No. 18 XLPE

'ianufacturer: Attachment 8

".odel Number: N/A

Function:
Signal/Instrumentation

Accuracy: Req'd: N/A
Demon: N/A

."ategory:Attachment A

~ervice: Attachment A

ocation: 12

=lood Level Elev:
552'boveFlood Level: Yes X

No

Temperature
(F)

Pressure
(PSIA)

Relative
Humidity (5)

Chemical
Spray

Radiation
(RAO)

A in

Submergence

15.0

100

N/A

3.1 x 10

N A

N/A

385

N/A

100

N/A

2xl0
40 ears

N/A

(4)

(4)

(4)

Attachment C.l

N/A

ttachment C.l

Attachment C. 1

Attachment C 2

N/A

Generic
Simultaneous
Test

N/A.

Generic
Simultaneous
Test

N A

Generic
Sequential

Generic Mat' Tes

N/A

None

None

None

None

None

None

bootes: (1) See Section 2. 4 in 79-018 report.
(2) See Section 4.1. 2 in 79-01B report.
(3) Al,l notes and other. information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-01B repay't.

Prepared by: H

Reviewed by:

QA Acceptance;





System: 63
Uni t:
Component: <able
51ark: ~A"1

Attachment A

2/c, 818

EEg 69-OO5>

Rev O

Plant I. D. No. Room, Function/Service
J'~i'A1479

12 Injection Plow 1 Year





(..
ATTACIIMENT 8

Mark WVA-1

EBB L3-0053
Rev C0

Contract No.

68C7-61986
78K5-824171
72C7-83944
72C7- 74910-1

~Te

PE/PVC
XLPE/CSPE
XL?E/CSPE
XLPE/CSPE

Manufacturer

Continental Wi re 8 Cable
Rockbestos
Continental Wire 5 Cable
Continental Wire 5 Cable

TR From S(N
73C7-84211

TR 85255 from
SgN 72C7-83944

TR 87049 from
SgN 73C7-84211

TR 86757 frow
SgN 73C7-84211

TR 823079 from
WBN 74C7-85259

XLPE/CSPE

XLPE/CSPE

XLPF/CSPE

XLP0/CSPE

XLPE/CSPE

Continental Wire 8 Cable

Bel den



0



Sheet No: EEB" 4 3-0

Revision: 0

ATTACHMENT C

C.l TVA Engineering Report No. 1945

Cable types: Coax, Triax, and Signal Cables of Cross-Linked Polyethylene
Con..truction

Rooms: 0-18

For signal cables which utilize cross-linked polyethylene insulation,
and the jarket is chlnrosulfonated polyethylene or neoprene. The
.ollowing LOCA/SLB test apply:

Wyle Laboratory Test Report 43854-3 dated April 26, 1978, LOCA

and SLB Qualification Test of Cables and Cable Splices.

Franklin Institute Test Report F-C4113 dated May 1975.

Rockbestos Company Test Report dated July 1977, amended 1979.

Franklin Institute Test Report F-C5120 dated May 1980.

These cables are qualified by the above for all HELB areas and the
LOCA/SLB of the containment.

C. 2 NUREG-0588 Material List

- C.3 Because of the conservatism of the tests for XLPE and for silicone
insulation, including the severity of the mandrel bend and dielectric
test in water after the combined LOCA/SLB profile, it is our engineering
5udgment that there is. sufficient margin to give reasonable assurance
of continued operability more than a year in the post-LOCA environment.

Reviewed by:

Prepared by:

QA Acceptance:





Facility: Browns Ferry Nuclear Plant
"Unit:

Docket: 50-296

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet No. E -0054
Revision
Date -2Z- 0

EQUIPMENT DESCRIPT?ON;
ENVIR Ni~ENT DOCUMEN A ION RE ULI IC N

METHOD

U STANDIN
?TENS

System: 63

Plant ID No. Atta'chment A

Parameter

Operating
Time

Speci f5-"

cation'ttachment
A

Qual i.fi»
cation

.1 Year

Specifi-
cation

Qualifi-
cation

Attachment
C.3

Engineering
Analysis

None

Component Cable NyA 1

2/c, No. 18, PE

Pznufacturer: Attachment 8

:"odel Number: N/A

Function:
'ignal/Instrumentation

Accuracy: Req'd: N/A
Demon: N/A

Category: Attachment A

Service: Attachment A

Location: 12

Temperature
(F)

Pressure
(PSIA)

Rel ati ve
Humidity (5)

Chemical
Spr ay

Radiation
(RAD)

A in

199

15.0

100

N/A ~

3.1 x 10

N A

203

N/A

100

N/A

4xl07

20 ears

(4)

(4)

(4i

IPCEA S-61-40
par 3.9 and
Appendix 0 Attachment C. 2

N/A

IPCEA S-61 40
par 3.9,
3.7.3, 6.7

N/A

Standar
Material
Requirement

N/A
NUREG-0588
Material
List

N/A

Generic
Material

Attachment C.l Oper. Experience

None

None

None

None

None

Flood Level Flev:
552'ove

Flood Level: Yes )C
No

Submergence N/A
N/A N/A None

'bootes: (1) See Section'2.4 in 79-018 report.
(2) See Section 4.1. 2 in 79-01B report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.

(4) See Section 3.0 and/or Appendix B in 79-01B repe't.

Prepared by: . X PrtC
C~~@

Reviewed by:

QA Acceptance;





Attachment A

System: 63
Unit: 3

Component: Cable
Har L: wvA-1

2/c, dl8

EEB

Rev D

Plant I. D. Ho. Room Function/Service

3A1479 injection Flow 1 Year





ATTAC/I!lEtlT B

Hark WVA-1

EEB ~3-005 0

Rev 0

Contract No.

68C7-61986"
78K5-824171
72C7-83944
72C7- 74910-1

~Te

PE/PVC
XLPE/CSPE
XLPE/CSPE
XLPE/CSPE

Hanufacturer

Continental Wire 8 Cable
Rockbestos
Continental Wire A Cable
Continental Wire 5 Cable

TR From SQh
73C7-84211

TP. 85255 from
SQth 72C7-83944

TR 87049 from
SQ I 73C7-84211

TR 86757 from
SQlh 73C7-84211

TR 823079 from
WBN 74C7-85259

XLPE/CSPE

XLPE/CSPE

XLPE/CSPE

XLPO/CSPE

XLPE/CSPE

Continental Wire 8 Cable

Belden





Sheet No: EEB- / 8-ho<+

Revision: 0

ATTACHMENT C

TVA Engineering Report No. 1942

Coax, Triax, and Signal Cable

Coaxial and Triaxial cable installed at Browns Ferry were purchased
in accordance with General Electric Company Specification 22A1181,
and the appropriate MIL-C-17 specification. Signal cables, both
twisted pair and multiconduc or, were purchased in accordance with

.TYA specifications. Some cable were of cross-linked polyethylene
and chloronated polyethylene construction while the same kind of
cable furnished under other contracts were of high molecular
weight, high density polyethylene/polyvinyl chloride construction
and some even polyethylene/polyvinyl chloride construction. It is
not possible to make a complete identification by contract as to
which circuit and function they serve. Recent reclassification of

'omefunctions to lE status has made it almost a certainty that some
cables now in a safety category are of polyethylene/polyvinyl
construction.

Accordingly, we have examined the 20 HELB temperature profiles and
find that only compartments 1, 3, 6, and 9 show profiles which more
than briefly surpass the softening temperature of the linear poly-
ethylene. However, owing to the thermal time lag in the cable
material and the cable installation including the heat sink of conduit,
tray, and shield material, the insulation will not experience the HELB
temperature profile until some time has elapsed and the temperature
is lower. Further, no load heat rise need be taken into account
for these signal cables.

TVA has conducted tests (Chattanooga Central Laboratories Report No.
L81-81-6821 dated October 1980, of PE, PVC cables under a temperature
profile which envelo'ps all the HELB profiles. Following this exposure,
these cables sustained a dielectric test while iranersed in water of
660 volts for 5 minutes, 960 volts for 5 minutes, and 220 volts ac
for 5 minutes in succession.

It is therefore our engineering judgment that this test confirms the
above and justifies interim operation until these types can be fully
'qualified by our Wyle Laboratory tests to be concluded next April,
or replaced at the next refueling outage.

For those cables located in compartment 0 (the containment), the
service vihich these cables have ~een thus far has exposed them to a
gamma radiation dose of 6.25 x 10 rads or more. This is sufficient
to have cross-linked the polyethylene and PYC as well. Consequently,
the insulation is now in fact a thermoset material and is capable of
the same temperature that TVA's cross-linked polyethylene cable has
demonstrated and is capable of withstandino the LOCA/SLB and the post-
LOCA environment for a year.





11C
Sheet No: EEB-b3 oo ~
Revision: O

ATTACfNENT C (Continued)

C. 1 (Continued)

Continued operation is justified, and TVA has prepared a LOCA/SLB,
thermal aging, and radiation test procedure to be performed by ldyle
Laboratories on samples of this cable to demonstrate the validity
of this conclusion. Results of this testing program are expected to
be available in April 1981.

One cable RG-114A/U has the possibility of being sensitive to pressure
changes owing to its partial air dielectric; however, an analysis of
this 'effect has indicated that the change in dielectric constant can
be tolerated. Consequently for this cable too, there is justification
for continued operation. The compression effect on the dielectric
will be likewise tested at Hyle Laboratories along with the other
cable tests and results are expected to be available by Apri 1 1981.

C.2 Standard thaterial Long-Term Overload Temperature Rating

C.3 The post-HELB-conditions are less than the normal cable rating and,
in our judgment, the cables could operate satisfactorily for a
post-accident of a year.

Prepared by:

Reviewed by:

gA Acceptance:
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Facility; Browns Ferry Nuclear Plant
'Unit:
Doct'et: 50-296

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet No.
Revision c
Date -zz- to

EQUIPMENT DESCRIPTION
ENV ROHMEN 0 CUM NT ION RE L I N

METHOD

UTSTAN0IN
ITEMS

Parameter
Specifi-
cation

Qualifi-
cation

Specifi-
cation

Qualifi-
cation-

System:

Plant ID No. Attachment A

Component Cable jyA'
2/c, No. 18, CSPE

Manufacturer': Attachment B

".odel Number: N/A

Operating
Time

Temperature
(F)

Pressure
(PSIA) .

174 250

N/A

ttachment A
1 Year

(4)

Attachment E

C.3 AA

Attachment C.

N/A

ineering
lysis

Generic
Simultaneous
Test

N/A

None

None

None

Function:
Signal/Instrumentation

Accuracy: Req'd: N/A
. Demon: N/A

".ategory: Attachment A

iervice: Attachment A

ocation: 14

=lood Level Elev:
552'boveFlood Level: Yes

X'o

Relative
Humidity '(5)

Chemical
Spray

Radiation"
(RAD)

A in

Submergence

100

3.1 x 10

N/A.

100

N/A

5xl0

40 years

(4)

(4)

ttachment C.l

N/A

ttachment C .1

ttachment C.2

N/A

Generic
Simultaneous
Test

N/A

Generic
Sequential

Generic Mat'1 Tes

N/A

None

"None

None
None

None'ootes:

(1) See Section 2. 4 in 79-018 report.
(2) See Section 4.1.2 in 79-01B report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.

(4) See Section 3.0 and/or Appendix B in 79-.01B report.

Prepared by: E.

Reviewed by:

QA Acceptance;

'co





System: 63
Unit: 3

Component: Cable
Vark: mA-1

Attachment A

2/c, 818

~C3 0
-E5'ev

0

3A1470 14

Plant I. D. No. Room Function/Service

Scdby Liquid Temp 1 Year





ATTAO(!<EHT B

Hark WVA-1

EEB 43-0055
Rev 0

Contract Ho.

68C7-61986
78K5-824171
72C7-83944
72C7- 74910-1

~Te

PE/PVC
XLPE/CSPE
XLPE/CSPE
XLPE/CSPE

h1anufacturer

Continental Wire & Cable
Pockbestos
Continental Wire & Cable
Continental Wire & Cable

TR From SQH
73C7-84211

TR 85255 from
SQN 72C7-83944

TR 87049 from
SQH 73C7-84211

TR 86757 from
SQH 73C7-84211

TR 823079 from
lISH 71C7-85259

XLPE/CSPE

XLPE/CSPE

XLPE/CSPE

XLPO/CSPE

XLPE/CSPE

Continental Wire & Cable

Bel den



Revision:

ATTACHMENT C

C. 1 TVA Engineering Report No. 1947

Cable types: Coax, Triax, and Signal Cables of Cross-Linked
Polyethylene Construction

Rooms: 0-18

For signal cables which utilize cross-linked polyethylene insulation,
and the jacket is chlorosulfonated polyethylene, or neoprene. The
following LOCA/SLB,tests apply:

tlyle Laboratory Test Report 43854-3 dated April 26, 1978,
LOCA and SLB gualification Test of Cables and Cable Splices.

Franklin Institute Test Report F-C4113 dated Hay 1975.

Rockbestos Company Test Report dated July 1977, amended 1979.

Franklin Institute Test Report F-C5120 dated tray 1980.

These cable are qualified by the above for all HELB areas and the
LOCA/SLB of the containment.

C.2 NUREG-0588 t>aterial List

C.3 Because of the conservatism of the tests for XLPE and for silicone
insulation, including the severity of the mandrel bend and dielectric
test in water after the combined LOCA/SLB profile, it is our
engineering judgment that there is sufficient margin to give
reasonable assurance of continued operability more than a year in
the post-LOCA environment.

Prepared by:

Reviewed by:

gA Acceptance:
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Facility: Browns'erry Nuclear Plant
Unit: 3
Docket: 50-296

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)

.Revision
Date 0-22" 0

EQUI PMEHT DESCRIPTION

Parameter

ENVIR HMEN

Specifi-
cation

Qualifi-
cation

Specifi-
= cation

Qualifi-
cation

DOCUMEN A ON RE UALIFICA I N

METHOD

OUZS~ranats
ITEMS

Sys tern:

Plant ID Ho. Attachment A

Component Cable WVA-I
2/c, No. 18, XLPE

'lanufacturer: Attachment 8

Operating .
Time

Temperature
(F)

Attachment A 1 year

385

Attachment C3

Attachment C.l

Engineering
Analysis and
Test

Generic
Simultaneous
Test

None

None

';odel Number: N/A

Furfction:
Signal/Instrumentation-

Rccuracy: Req'd: N/A
Demon; N/A

".ategory:Attachment A

lervice: Attachment A

ocation: 14

Pressure
(PSIA)

Relative
Humidity (C)

Chemical
Spray

Radiation
(RAD)

A in

15.0

100

N/A

3.1 x 104

N/A

100

N/A

2xl 0

40 ears

(4)

(4)

(4)

N/A

ttachment C. 1

Attachment C.l
Attachment C.2

N/A.

Generic
Simultaneous
Test

Generic
Sequential

Generic Mat'1 Tes

None

None

"None

None

=lood Level Elev:
552'a)oveFlood Level: Yes

X'o
Submergence N/A

4
N/A N/A None

bootes: (1) See Section 2. 4 in 79-018 report.
(2) See Section 4.1. 2 ]n 79-0lB report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-01B repa1't.

Prepared by: .X.

Reviewed by:

QA Acceptance:





Attachment A

System: 63
Unit: 3

Component: Cable
i)ark: wVA-1

2/c, //18

Rev

3A1470 14

Plant I. 0. No. Room Func tion/Service

Stdby Liquid Temp

-t'—""'9—'"
A 1 Year



EEB W -OO&4,

ATTACHMENT 8

Mark WVA-1

I

Contract t>o.

68C7-61986
78K5-824171
72C7-83944
72C7- 74910-1

~Te

PE/PVC
XLPE/CSPE
XLPE/CSPE
XLPE/CSPE

Manufacturer

Continental Wire & Cable
Rockbestos
Continental Wire & Cable
Continental Wire & Cable

TR From SQll
73C7-84211

TR 85255 from
SQfl 72C7-83944

TR 87049 from
SQ,'l 73C7-84211

TR 86757 from
SQll 73C7-84211

TR 823079 from
WBN 74C7-85259

XLPE/CSPE

XLPE/CSPE

XLPE/CSPE

XLPO/CSPE

XLPE/CSPE

Continental Wire & Cable

Belden





13C

Revision: 0

ATTACHMENT C

C.l TVA Engineering Report No. 1945

Cable types: Coax, Triax, and Signal Cables of Cross-Linked Polyethylene
Construction

Rooms: 0-18

For signal cables which utilize cross-linked polyethylene insulation,
and the jacket is chlorosulfonated polyethylene or neoprene. The
following LOCA/SLB tests apply:

Hyle Laboratory Test Report 43854-3 dated April 26, 1978, LOCA
and SLB Qualification Test of Cables and Cable Splices.

Franklin Institute Test Report F-C4113 dated May 1975.

Rockbestos Company Test Report dated July 1977, amended 1979.

Franklin Institute Test Report F-C5120 dated May 1980.

These cables are qualified by the above for all HELB areas and the
LOCA/SLB of the containment.

C.2 NUREG-0588 Material List

C.3 Because of the conservatism of the tests for XLPE and for silicone
insulation, including the severity of the mandrel bend and dielectric
test in water after the combined LOCA/SLB profile, it is our engineering
judgment that there is sufficient margin to give reasonable assurance
of continued operability more than a year in the post-LOCA environment.

Reviewed by:

Prepared by:

QA Acceptance:
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FaCility: Browns Ferry Nuclear Plant
Uni t:
Docket: 50-296

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet No E 8 0057
Revision
Date -Z2- 0

EQUI PMENT DESCRIPTION
ENV R NM N OCUMEN A ON RE ULI ICT N

METHOD

UTST DIN
ITEMS

System: 63

Plant ID No. Attachment A

Component Cable WVA-1

2/c, No. 18, PE

Manufacturer: Attachment B

'~odel Number: N/A

Parameter

Operating
Time

Temperature'F)

Pressure
(PSIA)

Specifi-
cation

Attachment A

174

15.0

Quali fi-
cation

1 Year

203

N/A

Specifi-
cation

(4)

Qual ifi-
cation =

Attachment
C.3

IPCEA S-61-40
par 3.9 and
Appendix 0

N/A

Engineering
Analysis

Attachment C. 2

N/A

None

None

None

Furfction:
. Signal/Instrumentation

Accuracy; Req'd: N/A
Demon: N/A

Category: Attachment A

Service: Attachment A

.ocation: 14

Relative
Humidity (<)

Chemical
Spray

Radiation
.(RAD)

A in

100

N/A

3.1 x 10

100

N/A

4xlOT

20 ears

(4)

(4i

IPCEA S-61-40
par 3.9,
3.7.3, 6.7

Stan ar
Material
Requirement

N/A
NUREG-0588
tlaterial
List

N/A

Generic
Material

AttachmentC.l Oper. Experience

None

None

None

Flood Level Elev:
552'bove

Flood Level: Yes g
No

Submergence N/A N/A
4 N/A N/A None

Notes: (1) See Section 2. 4 in 79-018 report.
(2) See Section 4.1.2 in 79-01B report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets,
(4) See Section 3.0 and/or Appendix B in 79-01B report.

Prepared by: H.

Reviewed by:

gA Acceptance:

Cr/zz/~





Attachment A

System: 63
Unit: 3

Component: Cable
t'ark: wvh-1

2/c, 818

Rev

Plant I. D. No. Room Function/Service

3A1470 14 Stdby Liquid Temp 1 Year





ATTACHHENT B

Hark WVA-1

G9-0057

Rev 0

Contract Wo.

68C7-61986
78K5-824171
72C7-83944
72C7- 74910-1

~Te

PE/PVC
XLPE/CSPE
XLPE/CSPE
XLPF/CSP"

Hanufacturer

Continental Wire 5 Cable
Rockbestos
Continental Wire 5 Cable
Continental Wire 5 Cable

TR From SQEI

73C7-84211

TR 85255 from
SQH 72C7-83944

TR 87049 from
SQll 73C7-84211

TR 86757 from
SQiI 73C7 84211

TR 823079 from
WBN 74C7-85259

XLPE/CSPE

XLPE/CSPE

XLPE/CSPE

XLPO/CSPE

XLPE/CSPE

Continental Wire 5 Cable

Belden



Sheet No: EEB-Cs-oo

Revision: 0

ATTACHMENT C

TVA Engineering Report No. 1942

Coax, Triax, and Signal Cable

Coaxial and Triaxial cable installed at Browns Ferry were purchased
in accordance with General Electric Company Specification 22A1181,
and the appropriate NIL-C-17 specification. Signal cables,,both
twisted pair and multiconductor, were purchased in accordance with
TVA specifications. Some cable were of cross-linked polyethylene
and chloronated polyethylene construction while the same kind of
cable furnished under other contracts were of high molecular
weight, high density polyethylene/polyvinyl chloride construction
and some even polyethylene/polyvinyl chloride construction. It is
not possible to make a complete identification by contract as to
which circuit and function they serve. Recent reclassification of
some functions to 1E status has made it. almost- a certainty that some
cables now in a safety category are of polyethylene/polyvinyl
construction. I

Accordingly, we have examined the 20 HELB temperature profiles and
find that only compartments 1, 3, 6, and 9 show profiles which more
than briefly surpass the softening temperature of the linear poly-
ethylene. However, owing to the thermal time lag in the cable
material and the cable installation including the heat sink of conduit,
tray, and shield material, .the insulation will not experience the HELB
temperature profile until some time has elapsed and the temperature
is lower. Further, no load heat rise need be taken into account
for these signal cables.

TVA has conducted tests (Chattanooga Central Laboratories Report No.
L81-81-6821 dated October 1980, of PE, PVC cables under a temperature
profile which envelops all the HELB profiles. Following this exposure,
these cables sustained a dielectric test while iranersed in water of
660 volts for 5 minutes, 960 volts for 5 minutes, and 220 volts ac
for 5 minutes in succession.

It is therefore our engineering judgment that this test con'firms the
above and justifies interim operation until these types can be fully
qualified by our Wyle Laboratory tests to be concluded next April,
or replaced at the next refueling outage.,

For those cables located in compartment 0 (the containment), the
service which these cables have ~een thus far has exposed them to a
gamma radiation dose of 6.25 x 10 rads or more. This is sufficient
to have cross-linked the polyethylene and PVC as well. Consequently,
the insulation is now in fact a thermoset material and is capable of
the same temperature that TVA's cross-linked polyethylene cable has
demonstrated and is capable of withstanding the LOCA/SLB and the post-
LOCA environment for a year.



Sheet No: EEB- 4

9-us7'evision:

ATTACHMENT C (Continued)

C.l (Continued)

Continued operation is justified, and TVA has prepared a LOCA/SLB,
thermal aging, and radiation test procedure to be performed by llyle
Laboratories on samples of this cable to demonstrate the validity
of this conclusion. Results of this testing program are expected to
be available in April 1981.

One cable RG-114A/U has the possibility of being sensitive to pressure
changes owing to its partial air dielectric; however, an analysis of
this effect has indicated that the change in dielectric constant can
be tolerated. Consequently for this cable too, there is justification
for continued operation. The compression effect on the dielectric
will be likewise tested at Myle Laboratories along with the other
cable tests and results are expected to be available by April 1981.

C.2 Standard tlaterial Long-Term Overload Temperature Rating

C.3 The post-HELB conditions are less than the normal cable rating and,
in our judgment, the cables could operate satisfactorily for a
post-accident of a year.

Prepared by:

Reviewed by:

QA Acceptance:
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Facility: Browns Ferry Nuclear Plant
'Unit: 3
Oocl:et: 50-296

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)
~ ~

''

(3)
Sheet No. EEB 63-0058
Revision
Date

EQUIPMENT DESCRIPTION

System: 63

Plant ID No, Attachment A

Parameter

Operating
Time

ENVIRON'~F~ f

Specifi-
cation ~

ttachment A

Qualifi- .

cation

1 Year.

Specifi-
cation

Qualifi-
cation

Attachment E

C.3

0 CUMEN I H RE UALI CA I H

METHOD

g tneering
alysis

2-
UUUTRloliiG

ITEMS

Hcne

Component Cable MVB

3/c, Ho. 18, CSPE .

Manufacturer; Attachment B

'lodel Number: N/A

Furfction:
Signal/Instrumentation

4ccuracy: Req'd: N/A
Demon: N/A

".ategory: Attachment A

iervice: Attachment A

ocation: 14

Temperature
(F)

Pressure
(PSIA)

Relative
Humidity (5)

Chemical
Spray

Radiation
(RAD)

A in

174

15.0

100

N/A

3.1 x 104

250

N/A

100

N/A

5xl0

40 years

(4)

(4)

(4i

2

Attachment C.

N/A

ttachment C.l

H/A

ttachment C .1

ttachment C.2

Generic
Simultaneous
Test

H/A

Generic
Simultaneous
Test

'/A

Generic
Sequential

Generic Mat'1 Tes

None

Hone

Hone

"Hone

None
None

=lood Level Elev:
552'boveFlood Level: Yes g

No
Submergence N/A N/A N/A H/A -None

bootes: (1) See Section 2. 4 in 79-01B report.
(2) See Section 4.1.2 in 79-01B report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4)- See Section 3.0 and/or Appendix B in 79-01B repast.

Prepared by:

Reviewed by:

QA Acceptance:
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System: 63
Unit: 3

Component: cable
t1ark: wva

Attachment A

3/c, dl8

E@ 9-0&58

Rev O

Plant I. D. No. Room Function/Service

3A1471 14 Stdby Liquid Temp 1 Year





k3-oos P

Rev 0

ATTACfl!PENT B

Nark WVB

Contract Ho. manufacturer

72C7-83849
72C7-74910-2
69C3-64863-1

TR 822675 from
MBN 74C7-85259

TR 820907 from
74C7-85259

73C7-84211

CSPE/CSPE
XLPE/CSPE
PE/PVC

XLPE/CSPE

XLPE/CSPE

B I!0
Okoni te
Rockbestos

Belden Corporation.

Belden Corporation

ITT Surp.





Sheet No.:

Revision:

ATTACHMENT C

C.l TVA Engineering Report Ho. 1947

Cable types: Coax, Triax, and Signal Cables of Cross-Linked
Polyethylene Construction

Rooms: 0-18

For signal cables which utilize cross-linked polyethylene insulation,
and the jacket is chlorosulfonated polyethylene or neoprene. The
following LOCA/SLB tests apply: 4

Hyle Laboratory Test Report 43854-3 dated April 26, 1978,
LOCA and SLB gualification Test of Cables angjCable Splices.

Franklin Institute Test Report F-C4113 dated Hay 1975.

Rockbestos Company Test Report dated July 1977, amended 1979.

Franklin Institute Test Report F-C5120 dated Hay 1980.

These cable are qualified by the above for all HELB areas and the
LOCA/SLB of the containment.

C.2 NUREG-0588 thaterial List

C.3 Because of the conservatism of the tests for XLPE and for silicone
insulation, including the severity of the mandrel bend and dielectric
test in water after the combined LOCA/SLB profile, it is our
engineering judgment that there is sufficient margin to give
reasonable assurance of continued .operability more than a year in
the post-LOCA environment.

Prepared by:

Reviewed by:

gA Acceptance:
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Facilit): Browns Ferry Nuclear Plant
Uni t:
Docket:

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet No.
Revision
Date -22- 0

EQUIPNENT DESCRlPTION
ENV RONN N Dcuh>NA ONRE VALI I ATI N

hiETHOD

OU S~TANDIil

lTENS

System:

Plant IQ No. Attachment A

Component Cable ~yb
3/c, No. 18. XLPE

'tanufacturer: Attachment B

Parameter

Operating
Time

Temperature
{ F)

Specifi-
cation

Attachment A

174

Qual ifi»
cation

385

Specifi-
cation

Qualifi-
cation

Attachment C3 Engineering
Analysis and
Test

Generic
Simultaneous

Attachment C 1 Test

None

None

'.odel Number: N/A

Furfction:
Signal/Instrumentation-

Accuracy: Req'd: N/A
Demon: N/A

."ategory:Attachment A

,iervice: Attachment A

Pressure
(PSIA)

Relative
Humidity (5)

Chemical
Spray .

15.0

100

N/A

N/A

100

N/A

(4)

(4)

{4i

N/A

ttachment C. 1

N/A

Generic
Sipultaneous
Test

None

None

None

.ocation: 14

=lood Level Elev:
552'boveFlood Level: Yes

No

Radiation
(RAD)

A in

Submergence

3.1 x 104 Zx10

40 years

Generic

ttachment C. 1
Sequential

N/A

ttachment C.2 Generic Nat'1 Tes None

None

bootes: (1) See Section 2. 4 in 79-01B report.
{2) See Section 4.1.2 in 79-01B report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-OIB repay't.
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Reviewed by:

QA Acceptance;





System: 63
IJni t:

Attachment A

EEB ~3-QQ5'9

Rev C>

Component: Cable
liark: tws

3/c, 8'l8

Plant I. D. No. Room function/Service

3A1471 14 Stdby Liquid Temp 1 Year



ATTACHHENT 8

Hark WVB

EEB 9-005

Rev O

Contract No.

72C7-83849
72C7- 74910-2
69C3-64863-1

TR 822675 from
WBH 74C7-85259

TR 820907 from
74C7-85259

73C7-84211

~TO

CSPE/CSPE
XLPE/CSPE.
PE/PVC

XLPE/CSPE

XLPE/CSPE

Hanufacturer

8IW
Okonite
Rockbestos

Belden Corporation

Belden Corporation

ITT Surp.



Facility: Browns Ferry Nuclear Plant'nit:
Docket: 50 296

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet No. EEB 63-0060
Revision
Date o-ZZ- 0

EQUIP~IENT DESCRIPTION

System:

Planit ID No. Attachment A

Parameter

Operating
Time

ENV R NN N

Specifi-
cation

Attachment A

Qual ifi-
cation

1 Year

Specifi-
cation

Qualifi-
cation

Attachment
C.3

DOCUN A ION RE ULI IC IN
METHOD

Enqineering
.(nalys is

OU STAN i'

ITEYiS

None

Component Cable 'HV8

3/c, No. 18, PE

Hanufacturer: Attachment 8

'iodel Number: N/A

Temperature
(F)

Pressure
(PSIA) .

174

15. 0

203

N/A
(4)

IPCEA S-61-40
par 3.9 and
Appendix D

N/A

Attachment C.2

N/A

None

None

Function:
Si gnal/Instrumenta tion

Accuracy: Req'd: N/A
Demon N/A

Category: Attachment A

Service: Attachment A

Location: 14

Relative
Humidity (5)

Chemical
Spray

Radiation
(RAD)

A in

100

3.1 x 104

N A

100

N/A

4x107

20 ears

(4)

(4)

IPCEA S-61-40
par 3.9,
3.7.3, 6.7

Stan ar
Material
Requirement

N/A N/A

NUREG-0588
Haterial
List

Generic
Material

Attachment C. 1 Oper..Experience

None

'None

None

Flood Level Elev:
552'ove

Flood Level: Yes X
No

Submergence
N/A N/A None

Notes: (1) See Section 2. 4 in 79-018 report.
(2) See Section 4.1.2 in 79-018 report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.

(4) See Section '3.0 and/or Appendix B in 79-.01B repay't.

Prepared by:

Reviewed by:

QA Acceptance;
'
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Attachment A

System:
Unit: 3

Component: Cable
>1ark: wva

3/c, 818

Rev

3A1471 14

Plant I. D. No. Room Function/Service

Stdby Liquid Temp 1 Year



ATTACIIYiEHT 8

Hark MVB

4 3-ooGD

Rev 0

Contract Ito.

72C7-83849
72C7- 74910-2
69C3-64863-1

TR 822675 from
4BN 74C7-85259

TP. 820907 from
74C7-85259

73C7-84211

~Te

CSPE/CSPE
XLPE/CSPE
P /PVC

XLPE/CSPE

XLPE/CSPE

Hanufacturer

0 IW

Okoni te
Rockbestos

Belden Corporation

Belden Corporation

ITT Surp.





Sheet No: EEB- C 3- ooc,s

Revision: 0

ATTACHMENT C

C.l. TYA Engineering Report No. 1942

Coax, Triax, and Signal Cable

Coaxial and Triaxial cable installed at Browns Ferry were purchased
in accordance with General Electric Company Specification 22A1181,
and the appropriate thlL-C-17 specification. Signal cables, both
twisted pair and multiconductor, were purchased in accordance with
TVA specifications. Some cable were of cross-linked polyethylene
and chloronated polyethylene construction while the same kind of
cable furnished under other contracts were of high molecular
weight, high density polyethylene/polyvinyl chloride construction
and some even polyethylene/polyvinyl chloride construction. It is
not possible to make a complete identification by contract as to
which circuit and function they serve. Recent reclassification of
some functions to 1E status has made it almost a certainty that some
cables now in a safety category are of polyethylene/polyvinyl
construction.

Accordingly, we have examined the 20 HELB temperature profiles and
find that only compartments 1, 3, 6, and 9 show profiles which more
than briefly surpass the softening temperature of the linear poly-
ethylene. However, owing to the thermal time lag in the cable
material and the cable installation including the heat sink of conduit,
tray, and shield material, the insulation will not experience the HELB
temperature profile until some time has elapsed and the temperature
is lower. Further, no load heat rise need be taken into account
for these signal cables.

TVA has conducted tests (Chattanooga Central Laboratories Report No.
L81-81-6821 dated October 1980, of PE, PVC cables under a temperature
profile which envelops all the HELB profiles. Following this exposure,
these cables sustained a dielectric test while iranersed in water of
660 volts'or 5 minutes, 960 volts for 5 minutes, and 220 volts ac
for 5 minutes in succession.

It is therefore our engineering judgment that this test confirms the
above and justifies interim operation until these types can be fully
qualified by our Wyle Laboratory tests to be concluded next April,
or replaced at the next refueling outage.

For those cables located in compartment 0 (the containment), the
service which these cables have ~een thus far has exposed them to a
garana radiation dose of 6.25 x 10 rads or more. This is sufficient
to have cross-linked the polyethylene and PVC as well. Consequently,
the insulation is now in fact a thermoset material and is capable of
the same temperature that TVA's cross-linked polyethylene cable has
demonstrated and is capable of withstandino the LOCA/SLB and the post-
LOCA environment for a year.





Sheet No: EEB- bS-oaco

Revision: O

ATTACHMENT C (Continued)

C.l (Continued)

Continued operation is justified, and TVA has prepared a LOCA/SLB,
thermal aging, and radiation test procedure to be performed by klyle
Laboratories on samples of this cable to demonstrate the validity
of this conclusion. Results of this testing program are expected to
be available in April 1981.

One cable RG-114A/U has the possibility of being sensitive to pressure
changes owing to its partial air dielectric; however, an analysis of
this effect has indicated that the change in dielectric constant can
be tolerated. Consequently for this cable too, there is justification
for continued operation. The compression effect on the dielectric
will be likewise tested at llyle Laboratories along with the other
cable tests and results are expected to be available by April 1981.

C.2 Standard Material Long-Term Overload Temperature Rating

C.3 The post-HELB conditions are less than the normal cable rating and,
in our judgment, the cables could operate satisfactorily for a
post-accident of a year.

Prepared by:

Reviewed by:

gA Acceptance:





F c',lity: Browns Ferry Huclear PlantUn'
""c!:et: 50-259

SYSTE! i COi'.P .'l"=i!f EVALUATIOH !CWORK SHEET (Rev 2) (3)
~ Sheet Ho.
Revision
Date 6-2.2.— 0

E(,'U IPi~lEHT GESCRIPTIOH
EHVIRGHYti:I DOCUi'i"=HTATIOH REF gUALIFICATIGH

!'iETHOO

OUTSTC.'. Oi
ITEhS

System: 63

Piant IO Ho. Attachment A

io-,ponent Junct on Box

i'!anu facturer:

~ ~

i J..:ber: H/A

Parameter

Operating
Time

Temp gature
(F)

Pressure
(PSIA)

Speci T i-
cat on

21.5
Alax

(}ual ifl-
ca ton

.'ii I i'.
~I I'i

H/A

21.5

Speci i 1

cation

(4)

guali fi-
ce tlon

Attachimient B

K/A

r .iq 1naorlng
Analysis

~ 1lione

Hone

Cunctl 0:1:

Accul a

Cat gory:

Terminal Housing

Req'd: iH/A
Lemon: H/A

H/A

Relative
Humidity (5)

Chemical
Spray

i;A-

N/A

H/A

H/A

(4)

(4) H/A

Hj."i

H/A
Sel vlcc: H/A

Rad'. a tion
(pxio) h/A H/A H/A ~,i»»lMIIC

Location: Attachment A
A in H A !iore

Flood Level El ev:
552'boveFlood Level: Yes X

No
Submergence

H/A

Hotes: (1)

(2)
(3)

(4)

See Section 2.4 in 79-01B report.
See Section 4.1.2 in 79-01B report.
All riotes and other information not on these
sh:ets are on the attached appendix sheets.
Sec Section 3.0 and/or Append:x B in 79-0'!B report.
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ATTACHMENT A

Junction Boxes

Rev

System: 63
Unit- . 1

JOA

Plant I.D. No.

Box 3015

Room

12





ATTACHf1ENT S

TVA Engineering Report EEB 1950S
Rev 0

The junction boxes in the HELB areas are TVA type 0 boxes which are non
ventilated, dust tight, and water tiqht similar to !)E~1A boxes except of 12-
and 10-gauge steel rather than of 14- and 12-gauge steel as in t)EHA boxes.
They are sealed with neoprene gaskets or RTV silicone in order to restrict
moisture entry.

The boxes are not intended to serve as pressure boundaries. A pressure
differential will equalize, hence there is no requirement to consider
ability to resist deformation under differential pressure. lf

The steel of the box construction is not su'bject to thermal nor radiation
aging effects in its service environment. Further, neither the RH of the
normal environment nor the RH of the relatively short HELB environment will
produce sufficient corrosion to painted boxes to affect the. strength of the
boxes. The neoprene gasket and RTV silicone sealing materials are adequate
for the service environment temperature, and will be replaced after any HELB

episode.

Consequently it is our engineering judgement that the junction boxes in them-
selves are not significantly affected by their service environment. The
qualification of equipment located on or within these boxes is addressed
separately.



Facility: Crovms Ferry Nuclear Plant
Uni t:
Docket: 50-260

SYSTEM COl1POHEHT EVALUATION MORK SHEET (Rev 2) (3)
Sheet No.
Revl 5 1 on
Date

EEB-63-0062

0-2Z-$ 0

EQUIP.'lEMT CESCRIPTIOH

Et'ilRGi"'"E'iT DOCUiiENTATIGH REF QUALIF!CATILl
a""-TROD

OUTS. r".iL!
I i '='!:.S

Sys teim1 63

Plant ID No. Attachment "

Conilponent Junction Box

t',anu. acturer: H/A

Parameter

Gp rating
T1 rile

Temp pture'F)

Specifi-
cation

Qualifi-
cation

Hi/f.

H/A

Specifi-
cation

Qualifi-
c<itlon

~ I
~ I&nV

t.one

i"od" tiurIe'er'/" Pressure
(PSIA)

21.5
max. 21.5 Attachment B

Engineering
Analysis

Furction..

Accuracy:

Category:
Service:

Te'i iaina1 Housing

Req'd: N/A
De;,.on: H/A

H/A

Rel atl ve
Humidity (5)

Chemical
Spray

Radiation

N/A

H/A

H/A

iH/A

(4)

(4)

H/A

N/A N%»

r one

Ii'I

iiOCie

Location: Attachclent A

Flood Level Elev:
552'boveFlood Level: Yes oC

No

(RAO)

A in

Sub,.ergence

H/A

H A

H/A H/A

H/A

H/A H/A

Hone

Horie

None

Notes: (1)
(2)

(3)

(4)

See Section 2.4 in 79-01B report.
See Section 4.1.2 in 79-01B report.
All notes and other information not on these
sheets are on the attached aopendix sheets.
See Section 3.0 and/or Appendix 8 in 79-01B report.
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ATTACHMENT A

Junction Boxes

EEB 4'~ ~Ok Z

Rev

System: 63
Unit:

Mark

JOA

Plant I.D. No.

Box 3016

Room



ATTACHh)ENT 8

TVA Engineering Report EEB 1950B

EEB dB-do d 2

Rev

The junction boxes in the HELB areas are TVA type D boxes which are non
ventilated, dust tight, and water tight similar to tiFtN boxes except of 12-
and 10-gauge steel rather than of 14- and 12-gauge steel as in t)El1A boxes.
They are sealed with neoprene gaskets or RTV silicone in order to restrict
moisture entry.

The boxes are not intended to serve as pressure boundaries. A pressure
differential will equalize, hence there is no requirement to consider
ability to resist deformation under differential pressure.

The steel of the box construction is not su'bject to thermal nor radiation
aging effects in its service environment. Further, neither the RH of the
normal environment nor the RH of the re1atively sho~ t HELB environment will
produce sufficient corrosion to painted boxes to affect the. strength of the
boxes. The neoprene gasket and RTV silicone sealing materials are adequate
for the service environment temperature, and will be replaced after any HELB
episode.

Consequently it is our engineering judgement that the junction boxes in them-
selves are not significantly affected by their service environment. The
qualification of equipment located on or within these boxes is addressed
separately.





Fac'lity: Drowns Ferry Nuclear Plant
Urit: 3
Ooc.'-:e t: 50-'296

SYST <'1 CG'POil" HT E %LUATIOH 1"ORK SH" ET (Rev 2) (3) .

Sheet t'le EEB 63 0063
Revision
Oate o- - 0

E(OUI:"'i'1E"'~ O'CRIPTIOH

sys~e:".:

Plant IO No. Attachment A

Co.i,."onent .Iunctiori Box

Parai:eter

Operating
Tirie

EHV I ROi"f7'EHT

Specifi-
caticn

H/A

(ual ~ fl-
cation

H/A

Sp cifi-
cation

qualifi-
cation

tl/A

COCUHENTATIOH REF QUALI F I C)i) IGH
t" ~ BOO

H/A

CUT> 0
ITEt';5

tlone

t'anufactu: er: H/A

l i Gdel 'u "e ''/"

Req'd: HIA
Oe!":.on: t'l/A

Category: H/A

Serv'. ce:

Locat'. on: Attacnment A

Flood Level Elev:
552'boveFlood Level: Yes X

Ho

f

Furction: Terminal Housing

' Accuracy:

Terroe~ature
(F)

Pressure
(P Iji)

Relative
Hu,".,idity (7)

Che.".ii ca 1

Spray

Radiat',on
(RAO)

A in

Submergence

N/A

5
max.

H A

N/A

21.5

/A

(4)

(4)

(4)

(4)

<2

H/A

Attachment B

.'l/A

H/A

Eng',neerirg
Analysis

HI"

H A

tlorie

Nore

I<one

None

llone

None

tfone

!lo"es (1) See Section 2.4 in 79-01B report.

(2) See Section 4.1.2 in 79-01B report.
(3) All notes and other iinformat:on not on these

sneets are on the attached appendix sheets.

(4) See Section 3.0 and/or Appendix B in 79-01B repoy t.
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ATTACHMENT A

Junction Boxes

EEB 63 -OD M
Rev

System: 63
Unit: 3

JOA

Plan't I.D. No.

Box 3017

Room
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ATTACHftENT B

TVA Engineering Report EEB 1950B
Rev 0

The junction boxes in the HELD areas are TVA type fl boxes which are non
ventilated, dust tight, and water tiqht similar to NEtbh boxes except of 12-
and 10-gauge steel rather than of 14- and 12-gauge steel as in t<EMA boxes.
They are sealed with neoprene gaskets or RTV silicone in order to restrict
moisture entry.

The boxes are not intended to serve as pressure boundaries. A pressure
differential will equalize, hence there is no requirement to consider.
ability to resist deformation under differential pressure.

The steel of the box construction is not su'bject to thermal nor radiation
aging effects in its service environment. Further, neither the RH of the
normal environment nor the RH of the relatively short HELB environment will
produce sufficient corrosion to painted boxes to affect the. strength of the
boxes. The neoprene gasket and RTV silicone sealing materials are adequate
for the service environment temperature, and will be replaced after any HELB
episode.,

Consequently it is our engineering judgement that the junction boxes in them-
selves are not significantly affected by their service environment. The
qualification of equipment located on or within these boxes is addressed
separately.
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Facility: Browns Ferry Nuclear Plant
Unit: 2
Cocket: 50-260

SYSTEM COMPONEtlT EYALUATION l~tORK SHEFT (Rev 2) (3)
Sheet No.
Revision
Date

- 63-0064

0- Z-

EQUIPMENT DESCRIPTION

Parameter

ENVIRfNY.ENT

Speci fi-
cation

Qualifi-
cation

Specifi-
cation

Qualifi-
cation

DOCUMENTATION REF OUTST."'."iDING

ITEMS
(jUALlilC'T,'~A

METHOD

Sys tem: 63

Plant ID No. Attachment A
Operating

Time
Attachment A 1 Year Attachment

C.3
Engineering
Analysis

Hone

Co.".ponent Cabl e,
MyB'/c,

It18, CSPE

manufacturer: Attachment 8

!odel Nur her: t</A

-.unction:
Signal/Instrumentation

Req'd: N/A
De.",.on: N/A

".ategory: Attachment A

iervice: Attachment A

Temperature
(F)

Pressure
(PSIA)

Pelative
Humidity (5)

Chemical
Spray

199

100

N/A

250

100

W/A

(4)

(4)

(4)

Attachment C.

ttachment C.l

N/A

Generic
Simultaneous
Test

Generic
Simultaneous
Test

N/R

Hone

tlone

"None

cation:

Radiation
(RAD)

A in
3.1x10 5xl0

40 years

Generic
Sequential

ttachment C.l
ttachment C.2 Generic Mat' Tes'one

None

='.ood Level Elev:
552'Cove

Flood Le.el: Yes
t No

Submergence N/A
4

N/A N/A None

(1) See Section 2. 4 in 79-018, report.
(2) See Section 4.1.2 in 79-018 report.
(3) All notes and other information not on these

sheets ar on the attached appendix sheets.

(4) See Section 3.0 and/cr Appendix 8 in 79-018 repoy't.
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QA Acceptance:
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EEB 63-0069

Rev

ATTACIIHENT 8

Mark WVB

Contract No. Manufacturer

72C7-83849
72C7- 74910-2
69C3-64863-1

TR 822675 from
WBN 74C7-85259

TR 820907 from
74C7-85259

73C7-84211

CSPE/CSPE
XLPE/CSPE
PE/PYC

XLPE/CSPE

XLPE/CSPE

B I!I
Okonite
Rockbestos

Belden Corporation

Belden Corporation

lTT Surp.
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Sheet No.: ~6f-d -dd

Revision:

ATTACHMENT C

e,

C.l TYA Engineering Report No. 1947

Cable types: Coax, Triax, and Signal Cables of Cross-Linked
Polyethylene Construction

Rooms: 0-18

For signal cables which utilize cross-linked polyethylene insulation,
and the jacket is chlorosulfonated polyethylene or neoprene. The
following LOCA/SLB tests apply:

Hyle Laboratory Test Report 43854-3 dated April 26, 1978,
LOCA and SLB gualification Test of Cables and Cable Splices.

Franklin Institute Test Report F-C4113 dated May 1975.

Rockbestos Company Test Report dated July 1977, amended 1979.

Franklin Institute Test Report F-C5120 dated May 1980.

These cable are qualified by the above for all HELB areas and the
LOCA/SLB of the containment.

C.2 NUREG-0588 Material List

C.3 Because of the conservatism of the tests for XLPE and for silicone
insulation,,including the severity of the mandrel bend and dielectric
test in water after the combined LOCA/SLB profile, it is our
engineering judgment that there is sufficient margin to give
reasonable assurance of continued operability more than a year in
the post-LOCA environment.
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Facility: Growns Ferry Nuclear Plant
Uni t:
Cocket 50-260

SYSTEH COtlPONENT EYALUATION WORK SHEET (Rev 2) -63-0065
(3)

Sheet No
Revision
Date 0- 2- 0

EQUIP'tENT DESCRIPTION

Parareter

ENY ROtiNENT

Specifi-
cation

Qua'. ifi-
cation

Specifi-
cation

Qualifi-
cation

DOCUi'lENTATI N RE QUALIFICATION OUTST';DI.;G
METHOD ITEt S

h

Sys ten: 63

; lant ID No. Attachment A

"o-..;vonent Cable, NY8
3/c, 818, XLPE

"anufacturer: Attachment 8

-!odel Nui".her: N/A

Operating
Time

Tempepture
(F)

Pressure
(PSIA)

Attachment A

199

15.0

1 year

385

(4)

Attachment C3 Engireering
Anaiysis and
Test

Generic
Simultaneous

Attachment C-1 Test

None

None

."uac t'. on:
Si gna1/Ins trumenta tion

accuracy: Req'd: N/A
Demon: N/A

.ategory:Attachment A

service: Attachment A

Relative
Humidity (~) 100

Chemical
Spray

N/A

100

N/A

(4)

(4i

Generic
Simultaneous

ttachment C.l Test None

None

ccation: 12

=lood Level Elev:
552'bove

Flood Level: Yes X
No

Radiation
(RAD)

A in

Submergence

3.1xl0

~ N A

N/A

2x10

40 years

N/A

Generic

Att h t C 1
Sequential

Attachment C.l
Attachment C 2 Generic t'iat't Tes

N/A

Non

Hone

None

bootes: (1) See Section 2.4 in 79-018 report.
(2) See Section 4.1.2 in 79-018 report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.

(4) See Section 3.0 and/or Appendix B in 79-018 repor't.

Prepared by:

Reviewed by:

QA Acceptance;

~~ihgrv
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Attachment A

System: 63
Unit: . 2:

Component: CabIe
thrk: wvs

3/c, dl8

43-d04S

Rev O

Plant I. D. No.

2A1472

Room

12

Function/Service

Stdby Liquid Temp A . 1 Year



ATTAOlHENT B

Hark WVB

Ffg ~3-OOC,S

Rev 0

Contract No.

72C7-83849
72C7-74910-2
69C3-64863-1

TR 822675 from
WBH 74C7-85259

TR 820907 from
74C7-85259

73C7-84211

~To

CSPE/CSPE
XLPE/CSPE
PE/PVC

XLPE/CSPE

XLPE/CSPE

Hanufacturer

8 IM
Okonite
Rockbestos

Belden Corporation

Belden Corporation

ITT Surp.
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. Sheet No: EE~>- >>4~

Revision: 0

ATTACHMENT C

C.l TVA Engineering Report No. 1945

Cable types: Coax, Triax, and Signal Cables .of Cross-Linked Polyethylene
Construction

Rooms: 0-18

For signal cables which utilize cross-linked polyethylene insulation,
and the jacket is chlorosulfonated polyethylene, or neoprene. The
following LOCA/SLB tes ts apply:

Wyle Laboratory Test Report 43854-3 dated April 26, 1978, LOCA
and SLB Qualification Test of Cables and Cable Splices.

Franklin Institute Test Report F-C4113 dated May 1975.

Rockbestos Company Test Report dated July 1977, amended 1979.

Franklin Institute Test Report F-C5120 dated May 1980.

These cables are qualified by the above for all HELB areas and the
,LOCA/SLB of the containment.

C.2 NUREG-0588 Material List

C.3 Because of the conservatism of the tests for XLPE and for silicone
insulation, including the severity of the mandrel bend and dielectric
test in water after the combined LOCA/SLB profile, it is our engineering
judgment that there is sufficient margin to give reasonable assurance
of continued operability. more than a year in the post-LOCA environment.

Reviewed by:

Prepared by:

QA Acceptance:





Facility: Browns Ferry Nuclear Plant
Unit: 2
Docket: 50-260

SYSTEM COMPONEl'1T EVALUATION WORK SHEET (Rev 2) (3)
Sheet No. FEB-63-0066
Revision 0
Date 0- -0

EQUIPMENT DESCRIPTION

Parameter

ENVIRONMENT

Specifi-
cation

Oualifi-
cation

Specifi-
cation

gualifi-
cation

DOCUMEN ATIGN REF gUALIFICA iQ.'i

METHOD

~OUiSi"i"I:;P.
ITEI5

0'ys em'3
Plant ID No. Attachment A

Operating
Time

Attachment A 1 Year Attachment
C.3

Engineering
Analysis

None

Com»onent Cable, WVB

3/c, ¹18, PE

manufacturer: Attachment 8

'Lcdel Number: N/A

Fuiction:
Signal/Instrumentation

Accuracy: Req'd: N/A
Demon: N/A

Attachment ACategory:

Service: Attachment A

oca tion:

Flood Level Elev:
552'boveFlood Level: Yes

X'o

Temperature
(F)

Pressure
(PSIA)

Relative
Humidity (5)

Chemical
Spray

Radiation
(RAD)

A in

Submergence

199

15. 0

100

N/A

N/A

203

100

4xl07

20 ears

N/A

(4)

(4)

(4)

IPCEA S-61-40
par 3.9 and
Appendix 0 Attachment C.2

IPCEA S-61 40
par 3.9,
3.7.3, 6.7

Standard
Material
Requirement

N/A
NUREG-0588
Material
List

N/A

Generic
Material

N/A N/A

Attachment C.l Oper. Exper'ence

None

'None

Non
None

None

bootes: (1) See Section 2. 4 in 79-018 report.
(2) See Section 4.1.2 in 79-01B report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-01B report.

'

Prepared by:

Reviewed by:

gA Acceptance;





Attachment A

System: 63
Unit: 2

Component: Cable
t'.ark: wva

3/c, 818

EEB

Rev

Plant 1. 0. No. Roon

2A1472 12

Functi on/Servi ce

Stdby Liquid Temp

Ca tenor ~0era~tin Time

A 1 Year





ATTACHHEt(T B

Hark WVB

EEB -0 C) g4

Rev 0

Contract No.

72C7-83849
72C7- 74910-2
69C3-64863-1

TR 822675 from
WBt< 74C7-85259

TR 820907 from
"74C7-85259

73C7»84211

~Te

CSPE/CSPE
XLPE/CSPE
PE/PVC

XLPE/CSPE

XLPE/CSPE

Hanufactur er

8 I'<
Okonite
Rockbestos

Belden Corporation

Belden Corporation

ITT Surp.



Sheet No: EEB- 4Z- n~
Revision: 0

ATTACHMENT C

TVA Engineering'Report No. 1942

Coax, Triax, and Signal Cable

Coaxial and Triaxial cable installed at Browns Ferry were purchased
in accordance with General Electric Company Specification 22A1181,
and the appropriate HIL-C-17 specification. Signal cables, both
twisted pair and multiconductor, were purchased in accordance with
TVA specifications. Some cable were of cross-linked polyethylene
and chloronated polyethylene construction while the same kind of
cable furnished under other contracts were of high molecular
weight, high density polyethylene/polyvinyl chloride construction
and some even polyethylene/polyvinyl chloride construction. It is
not possible to make a complete identification by contract as to
which circuit and function they serve. Recent reclassification of
some functions to lE status has made it almost a certainty that some
cables now in a safety category are of polyethylene/polyvinyl
construction.

Accordingly; we have examined the 20 HELB temperature profiles and
find that only compartments 1, 3, 6, and 9 show profiles which more
than briefly surpass the softening temperature of the linear poly-
ethylene. However, owing to the thermal time lag in the cable
material and the cable installation including the heat sink of conduit,
tray, and shield material, the insulation will not experience the HELB
temperature profile until some time has elapsed and the temperature
is lower. Further, no load heat rise need be taken into account
for these signal cables.

TVA has conducted tests (Chattanooga Central Laboratories Report No.
L81-81-6821 dated October 1980, of PE, PVC cables under a temperature
profile which envelops all the HELB profiles. Following this exposure,
these cables sustained a dielectric test while imnersed in water of
660 volts for 5 minutes, 960 volts for 5 minutes, and 220 volts ac
for 5 minutes in succession.

It is therefore our engineering judgment that this test confirms the
above and justifies interim operation until these types can be fully
qualified by our Wyle Laboratory tests to be concluded next April,
or replaced at the next refueling outage.

For those cables located in compartment 0 (the containment), the
service which these cables have ~een thus far has exposed them to a
gamma radiation dose of 6.25 x 10 rads or more. This is sufficient
to have cross-linked the polyethylene and PVC as well. Consequently,
the insulation is now in fact a thermoset material and is capable of
the same temperature that TVA's cross-linked polyethylene cable has
demonstrated and is capable of withstandino the LOCA/SLB and the post-
LOCA environment for a year.





Sheet No: EEB-4(7-ddt~

Revision:

ATTACHMENT C (Continued)

C.l (Continued)

Continued operation is justified, and TYA has prepared a LOCA/SLB,
thermal aging, and radiation test procedure to be performed by Wyle
Laboratories on samples of this cable to demonstrate the validity
of this conclusion. Results of this testing program are expected to
be available in April 1981.

One cable RG-114A/U has the possibility of being sensitive to pressure
changes owing to its partial air dielectric; however, an analysis of
this effect has indicated that the change in dielectric constant can
be tolerated. Consequently for this cable too, there is justification
for continued operation. The compression effect on the dielectric
will be likewise tested at Wyle Laboratories along with the other
cable tests and results are expected to be available .by April 1981.

C.2 Standard Material Long-Term Overload Temperature Rating

C.3 The post-HELB conditions are less than ?he normal cable rating and,
in our judgment, the cables could operate satisfactorily for a
post-accident of a year.

Prepared by:

Reviewed by:

gA Acceptance:



18

Facility: Broi;ns Ferry Nuclear Plant
Uni t:
Cocket: 50-259

SYSTEM CO!1PONE!lT EVALUATION I!ORK SHEET (Rev 2) (3)
Sheet No.
Revision
Date

63-0067

EQUIP'1ENT DESCRIPTION

System: 63

Plant ID No. Attachment A

Co.";.ponent Terminal Block

R.'nufacturer: General
Electric Company

Parameter

Operating
Tine

Tempepture
(F)

ENVI RCfil1ENT

Specifi-
cation

1 Year

325

Qual ifi»»

catior.

1 Year

340

Specifi-
cation

Qualifi-
cation

N/n

ttachment B.3

DOCUME~NTA ION REF QUALI ICATEONL
8"~l'GD

N/A

Engineering
Ana1 sis

OUTS: ~ lDI.'ii
ITE"S

None

None

Accuracy:

tegoly ~lervlce'eq'd:

N/A
Demon: N/A

N/A

N/A

ecat',on: Attachment A

=leod Level Elev:
552'eve

Flood Level: Yes g
No

; odel v,"fper EB-5 and
CR151M

Function: Uire Termina-
tion

'ressure
(PSIn) .

Relative
Humidity (/)
Chemical

Spray

Radiation
{RAO)

A in

Submergence

21. 5

100

N/A

3.1x107

N/A

88

100

N/A

2xl07

40 Years

N/A

(4)

(4)

(4)

attachment B 3

ttachment B.3

N/A

ttachment B.3

ttachment BA

N/A

Engineering

Analysis'ngineering

Analysis

N/A

Engineering .

Analysis

Engineering Anal

'/A

None

None

None .

None

None

None

lot s: (1)
!

~ (3)

See Section 2.4 in 79-01B report.
See Section 4.1. in 79-01B report.-
All notes ard other information not on these
sheets are on the attached appendix sheets.
See Section 3.0 and/or Appendix B in 79-01B repoit.

Prepared by:

lo/zp~
Reviewed by:

QA Acceptance;



Attachment A
Terminal Blocks

EEB 63-0067

R

System: 63
Unit: 1

turk Plant I.D. No.

Fls-63-11

Room-

12



Attachment B.3
Terminal Block GE Type EB-5 and CR-1518

EEB 43-004
7'ev

0

Test Information and Data - Letter GE Company to H. J. Green of TVA dated
3 February 1978 supplied test data for Terminal Block GE Company catalog
No. CR-1518.

Letter Westinghouse to f. M. Chandler of TYA
dated 9 Harch 1978 supplied data for Terminal Block Westinghouse Style
Ho. 80530 series.

BWR Owner's Group Report 081-A-01 dated
23 September 1980 supplied test data for Terminal Block GE Company Type
No. EB-25.

The above test information includes aging, radiation, LOCA temperature
and pressure testing, and is sufficient in our judgement to warrant
confidence that the type EB-5, of the same material (cellulose phenolic)
and same size as the tested type EB-25, and larger than, the tested

type'R-151Bwill itself perform as well, and is satisfactory for continued
service since they are located similarly in protective boxes. However,
in connection with additional cable LOCA tests to be performed at Hyle
Laboratories in Huntsville, Alabama, we will include the type EB-5
terminal block to fully confirm its similarity.
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'Facility: Browns Ferry Nuclear Plant
Unit: 2

Doc'et:.50-260

SYSTEH COl'iPONENT EYALUATION WORi< SHEET (Rev 2) (3)
Sheet t'o.
Revision
Date

63-006B

EQUIPi'tENT DESCRIPTION
ENVIRONNENT OOCUt!ENTATION REF UALIFICATION

P T"OD
OUTSTnNDiXG

I 'S

Syst m: 63

P'ant ID No. Attachment A

Component Terminal Bleck

Parameter

Operating
Time

Specifi-
cation

1 Year

(}ua1 ifi-
ca ion

1 Year

Specifi-
cation

gut 1 i Tl
cation

N/n Hone

'ccuracy:

:ategory:
!ervice:

Req'd: N/A
Demon: tt/A

N/A

N/A

ccat'.on: Attachment A

l".nufacturer: General
Electric Company

'.odeum N".;„ber. EB-5 and
CR1 518

Fu~'ction: t!!re Termina-
tion

'emperature(F)
Pressure
(psin)

Rel ati ve
Humidity ('/)

Chemical
Spray

Radiation
(RAD)

A in

325

21. 5

100

3.1x107

340

100

N/A

2xl07

40 Years

(4)

(4)

(4)

Enqineerinq
ttachment B.3 Anal sis

Engineering
ttachment B.3

Analysis'ngineering

ttachment B.3 Analysis

N/A

Engineering .

ttachment B.3 Analysis

ttachment B.b Engineering Anal

None

Hone

None

None .

/.ne

None

liood Level Elev:
552'boveFlood Level:. Yes X

No
Submergence N/A N/A Hone

(1) See Section 2.4 in 79-010 report.
(2) See Section 4.1. in 79-01B report.
(3) All notes and other inform tion not on these

sheets are on the at: ched appendix sheets.
(4) S e Section 3.0 and/or Appendix B in 79-01B report,

Prepared by:

Review.'ed by:

gA Acceptance;





Attachment A
Terminal Blocks

Rey" C7

System: 63
Unit:

tlark Plant I.D. No. Room

PHB F1S-63-11'2





Attachment B.3
Terminal Block GE Type EB-5 and CR-151B

EEB Q3-0 04,

Rev 0

Test Information and Data - Letter GE Company to H. J. Green of TVA dated
3 February 1978 supplied test data for Terminal Block GE Company catalog
No. CR-1518.

Letter llestinghouse to F. W. Chandler of TVA
dated 9 Harch 1978 supplied data for Terminal Block Mestinghouse Style
No. 80530 series.

BHR Owner's Group Report 081-A-01 dated
23 September 1980 supplied test data for Terminal Block GE Company Type
No. EB-25.

The above test information includes aging, radiation, LOCA temperature
and pressure testing, and is sufficient in our judgement to warrant
confidence that the type EB-5, of the same material (cellulose phenolic)
and same size as the tested type EB-25, and larger than, the tested type
CR-151B will itself perform as well, and is satisfactory for continued
service since they are located similarly in protective boxes. However,
in connection with additional cable LOCA tests to be performed at llyle
Laboratories in Huntsville, Alabama, we will include the type EB-5
terminal block to fully confirm its similarity.
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(3}SYSTEN COi'1PONEHT EVALUATION WORK SHEET (Rev 2)Facility: Browns Ferry Nuclear Plant
Uni t:
po eke t: 50-296

ENVIRCiiilENT DOCUMENTATION REF
EQUIP.'I NT DESCRIPTION

Qual i=i-
cation

Specifi-
cation

Qual ifi-
ca.ion

Speci=i-
cationParameter

-ystem: 63

-lant lp No. Attachment A
Operating

Time
1 Year

1 Year
."c-.:ponent Terminal Block

Temperature
(F)"nu=acturer: General

EIectric Company
ttachment B.3325 340

Pressure
(PSIA)

odal Number: EB-5 and
21. 5 ttachment B.3

.ua'c t I on: !lire Termina-
tion Relative

Humidity (g) 100 ttachment B.3100Req'd: N/A
pemon; N/A

.."curacy:
Chemical

Sprayategory: N/AN/A

H/A

N/A
erv:ce:

Radiation
2xl073.1xl07 ttachment B.3

ttachment B.3neat',on: Attachment A
A in 40 Years

lood Level Elev:.
552'oveFico" Level: Yes 0(

No

N/AN/ASubm rgence

(1) See Section 2. 4 in 79-018 report.
(2) See Section 4.1. in 79-01B report.
(3) All,.otes and other inform '.on rot, on these

. shee.s r on the attached appendix sheets.
(4) See Section 3.0 and/or App ndix S in 79-01S rcport.

63-0069Sheet No.
Revision
0 te 0

~OUiSi "30|lie
ITEMS

QUALI F I CATION

Y;="THDD .

None

Engineering
Anal sis None

Engineering
Analysis None

Engineering
Analysis None

N/A None .

Engineering
Analysis None

NoneEngineering Anal

NoneN/A

Prepared by: N.

Reviewed by:

QA Qcceptance;



63-0069

Attachment A
Terminal Blocks

System: 63
Unit: 3

thank

PHB

Plant I.D. No.

Fls-63-11

Room

12



Attachment 8.3
Terminal Block GE Type EB-5 and CR-151B

EEB 9- d o4
Rev

Test Information and Data - Letter GE Company to H. J. Green of TVA dated
3 February 1978 supplied test data for Terminal Block GE Company catalog
No. CR-1518.

Letter Westinghouse to F. M. Chandler of TVA
dated 9 tlarch 1978 supplied data for Terminal Block !westinghouse Style
No. 80530 series.

BHR Owner's Group Report 081-A-01 dated
03 September 1980 supplied test data for Terminal Block GE Company Type
No. EB-25.

The above test information includes aging, radiation, LOCA temperature
and pressure testing, and is sufficient in our judgement to warrant
conficence that'he type EB-5, of the same material (cellulose phenolic)
and same size as the tested type EB-25,'nd larger than, the tested type
CR-1518 will itself perform as well, and is satisfactory for continued
service since they are located similarly in protective boxes. However,
in connection with additional cable LOCA tests to be perforned at Hyle
Laboratories in Huntsville, Alabama, we wil-1 include the type EB-5
terminal block to fully confirm its similarity.



Facility: Browns Ferry Nuclear Plant
Unit: 2
Docket: 50-260

., SYSTEM COMPONENT EVALUATION HORK SHEET (Rev 2) (3)
Sheet Ho. E 4 ppp1
Revision
Date

EQUIPMEHT DESCRIPTION

System: 64

Plant ID No. Attachment A

Parameter

Operating
Time

ENVIROHMEN

Specifi-
cation

ttachment A

Qualifi-
cation

1 Yea

DOCUMEN ION REF UALI ICAT N

METHOD

Specifi-
cation

Qualifi-
cation

Attachm nt Engineerin
C.3 Analysis

UT TAHDIN
ITEMS

None

Component Cable
16A~JG, 3/c, gy8, (PE)

Manufacturer:Attachment B

Yodel Number: N/A

:ategory:
~ervice:

: ocation: I

Fulction:

Signal�/

Ins trumenta tion

Accur acy: Req':
Demon:

Attachment A

Attachment A

Temperature
(F)

Pressure
(PSIA)

Relative
Humidity (X)

Chemical
Spray

Radiation
(RAD)

A in

69.7

100

6.6x)0 'Y

4x10 4
ttach. C.l

N A

N/A

100

N/A

4xl07

10 years

(4)

(4)

(4)

IPCEA S-61-40 Standard Mat'
par 3.9 and Long-Term Temp.
A d Rat'n

N/A N/A

IPCEA 5-61-40 Standard
par 3.9, Material
3.7.3, 5 6.7 Requirement

N/AH/A
encl 1c

Material
Tests

HUREG-0588
Material

List'ttachment
C.2 Oper. Experience

None

None

Hone

None.

None

None

,=lood Level Elev:
552.'(boveFlood Level: Yes )(

Ho
Submergence N/A N/A H/A N/A None

ilotes: (1) See Section 2.4 in 79-01B report.
(2) See Section 4.1. 2 in 79-01B report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.

1

(4)'ee Section 3.0 and/or Appendix B in 79-01B report.

Prepared by:

Reviewed by:

QA Ijcceptanhe:
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Attachment A

System: 64
Unit: 2

Component: Cable
thrI:: WVE

EEB-.4+- ado f.
Rev

Plant I. D. No. Room Function/Service

2ES401
2ES3276
3ES401
3ES3276
1ES401
1ES3276

0
0
0
0
0
0

TE-64-52C DW
TE%'E-64-52A

DW TEMP
TE-64-52C DW TEMP

.TE-64-52A DW TEMP
TE-64-52C DW TEMP
TE-64-52A DW TEMP

A
A
A
A
A
A

1 yr
1 yr
1 yr
1 yr
1 yr
1 yr





ATTACHHENT 8

Hark WVB

EEB

Rev

Contract No.

72C7-83849
72C7-74910-2
69C3-64863-1

TR 822675 from
WBN 74C7-85259

TR 820907 from
74C7-85259

73C7-84211

'TeCSPE/CSPE
XLPE/CSPE
PE/PVC

XLPE/CSPE

XLPE/CSPE

Manufacturer

B IM
Okonite

'ockbestos

Bel den Corporation

Belden Corporation

ITT Surp.



ATTACHMENT 8

Mark MVB

EEB d +-<>4'(

Rev

Contract No.

72C7-83849
72C7- 74910-2
69C3-64863-1

TR 822675 from
MBN 74C7-85259

TR 820907 from
'74C7-85259

73C7-84211,

~Te

CSPE/CSPE
XLPE/CSPE
PE/PVC

XLPE/CSPE

XL'PE/CSPE

Manufacturer

BIW,
'Okonite
Rockbestos

Bel den Corporation

Belden Corporation

ITT Surp.





Revision:

ATTACRKNT C

C.l Integrated dose — 10 years plus accident

Beta Dose

References:

1. W. W. Parkinson, O. Sisman, October 1970, The Use of Plastics
and Elastomers in Nuclear Radiation.

2. R. B. Blodgett, R. G. Fisher, June 1968, Insulations and Jackets
for Control and Power Cables.

3. M. Asaka, S. Yamamoto, 1973,, Radiation Resistance of Plastic
Insulating Materials for Cable.

4. 'naconda-Continental Test Report No. 79117 dated April 1979.

5. Wyle Laboratory Test Report 43854-3.

6. Franklin Institute Test Reports E-C4113 and FC-5120.

7; Rockbestos Company Te'st 'Report dated July 1977 amended 1979.
/

The TVA value of 4 x 10 rads for the beta accident dose at the9

periphery of the containment is being reevaluated due to its high
value. However, us-'ng this value and making reference to the 7901-
B DOR guidelines section 4.? 1 and the depth dose penetration,
which owing to th» 1o~ pene~~ ting power of bere particles gives a
factor of 10 reduc ion for 40 mils of jacketing material, and a
factor of 10 fo" an insula&~'hickness of 30 mils and which is
conservative for 'i%A's 600-volt power and control cables and extremely
conservative for ~PA's triax and coax and signal cable due to their
thickness and. tn.-. :resence of metallic shielding material, and
assigning a factor of 5 for the installation shielding of metal
trays; conduit, boxes, an) flexible conduit, we arrive at a total
effective 'dose of .8 x 10 rads of beta.

Since the energy dj.ssipation of gamma radiation occurs via ionizing
processes, one can add the accident dose of 4 x 10 rads of gamma
directly. The accumulated integrated gambia 10-year dose (the time
presently assigned to connectors and penetrate.ons),amounts to
2.5 x 10 rads which added directly gives a total dose of 7.3 x 10
rads. In addition, since the containment is inerted in operation,
the scission rate and deterioration of the insulation and jacketing
materials through oxidation will be much less than for tests conducted
'in air.





Sheet No EEB -4+
"Odd'TTACHMENT

C Con'd Revision: 0

Since the above value of 7.3 x 10 is less than the values for7

which we have in-a$ r test data for SROAJ types (1.2 x 10 ) and for
XLPE types (2 x 10 ), It is concluded that the beta dose in an
accident will not disqualify the cables presently installed, and
the cables will remain operable in the service environment.

C.2 TVA Engineering Report No. 1942

Cable types: Coax, Triax, and Signal Cables of Cross-Linked Polyethylene
Construction

\ o'.
Rooms: 0-18

For signal cables which utilize cross-linked polyethylene insulation,
and the )acket is chlorosulfonated polyethylene or neoprene. The
following LOCA/SLB tests apply:

Myle Laboratory Test Report 43854-3 dated April 26, 1978, LOCA
and SLB Qualification Test of Cables and Cable Splices.

Franklin Institute Test Report F-C4113 dated May 1975.

Rockbestos Company Test Report dated July 1977, amended 1979.

Franklin Institute Test Report F-C5120 dated May 1980.

.These cable are'qualified by the above for all HELB areas and the
LOCA/SLB of the containment.

Reviewed by:

Prepared by:

QA Acceptance:
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Facili y: Drowns Ferry Nuclear Plant
Uni t:

50-259

SYSTEN COt'.PON=l!T EttALUATION MORK StlEET (Rev 2) (3)

Revision
Date

EQUIPI~IENT DESCRIPTION

E't VI RCNi";ELT ~DGCUllEiITATIKlREF QUAL IF iCATION
4ETHOO

~GJis..-'." i i

ITEMS

Paran: ter
Sys tel7i:

Pla.it ID No. "ttachment A

Component Junction Box

!';ar,ufacturer:

i'.oce1 t''u..~er: tt/A

Fur.ction: Terminal Housing

Operating
Time

Tet".pegature
{ F)

Pressure

L
(PSIIT)

Specifi-
cation

t'I/A

N/A

21.5
6;ax.

Qual ifi-
cat',on

21.5

Specifi-
cation

(4)

Qual ifi-
cation

Attach("..ent B

Eng',neering
Analysis

.'Iona

iianl
I

Accut acy:

Category;

Service:

Req'd: i'/A
D al,on: i'1/A

t!/A

.A~la tive
Humidity (X)

Chemical
Spray

Radiation
(RAD) li/A

N/A

11/A

N/A

(4)

(4) ~,1/ h

it/A

N/A

!tone

Location: Attachment A

Flood Level El ev:
552'"ove

Flood Level: Yes X
No

A in

Submergerce i'l/A
N/n

t11 A

tg/A ticfie

3

Notes: (1) See Section 2.4 in 79-01B report.
(2) See Section 4.1.2 jn 79-01B report.
{3) All notes and other information not on. these

sheets are on the attached 'ppendix sneets.
(4) See Section 3.0 and/or Appendix B in 79-018 r'eport.

Prepared by:

Reviewed by:

QA Acceptance:





ATTACHMENT A

EEB
—6+ -oo

Rev

Junction Boxes

System: 64
Unit: 1

~ Mark

JOJ
JOJ
JOJ
JOD
JOH
JOH
JOH
JOH
JOO
JOJ
JOO
JOO
JOO
JQA
JQA
JQB
JQB
JQB
JQB
JQD
JQD
JQD
JQD
JQD
JQD
JQD
JQN
JQN
JJS
JOC

Plant I.D. No.

JB-2882
JB-2581
JB-2891
.JB-2802
JB-2343
JB-3344
JB-2802
JB-2801
JB-2279
JB-2892
JB-2279
JB-2904
JB-2893
JB-2633
JB-2637
JB-2787
JB-2788

JB-2792'B-2789

JB-2949
JB-515
JB-4788
JB-4780
JB-4790
JB-3647
JB-2954
JB-3651
JB-669
JB-658
JB-2619

Room

9
9
8

12
15
15
12
12
12

9
8
8
8

15
15
13
13
14
14
15
15

8
8
8

14
, 14

14
4
5

12





ATTACIlllEHT 8

TVA Engineering Report EEB 1950B

EEB
— - <+'a2

Rev

The junction boxes in the HELB areas are TVA t.ype 0 boxes which are non

ventil ate:I, dust tight, and water tight similar to qCf!R boxes except of 12-
and 10-g.".use steel rather than of 14- and 12-gauge steel as in tlEiiA boxes.
They are sealed with neoprene gasl:ets ol RTV silicone in order to restrict
moisture entry.

I

The boxes are not intended to.serve as pressure boundaries. A pressure
differential will equalize, hence there is no requirement to consider
ability to resist deformation under differential pressure.

The steel of the box construction is not su'bject to thermal nor radiation
aging effects 'in its service environnent. Further, neither the RH of the
normal environnent noi the RH of the relatively short HELB environment will
produce sufficient corrosion to painted boxes to affect the. strength of the
boxes. The neoprene gas);et and RTV silicone sealing materials are

adequate'or

the service enviro>went temperature, and wi ll be replaced after any HELB

episode.

Consequently it is o»r engineering judg<me»t that the junction boxes in them-
selves are not signi'icantly affected bv their service environment. The

qualification of equipment located on or within these boxes is addressed
separately.

~ IQ'gP



0



Facility: Bro.vns Ferry Nuclear Plant
Unit: 2
Docket: 50-260

SYSTEM CONPCNEtlT EVALUATION WORK SHEET (Rev 2) (3)
Sheht t!O.
Revision
Date

EQUIP~lEttT DESCRIPTION

System: 64

Plant ID No. Attachment A

Corponent ~unction 8'ox
I

,";anufacturer: NjA

Pa:ameter

Operating
TllI2

Temperature(F)-

ENYIRO!'tiENT

Speclil-
cation

hi/A

Qualific-

ationn

iN/A

fi/A

Speci i '-
ce t 1 oni

Qualifi-
cation

N/A

ti/A

DOCUi'i NTATIv!( REF QUALIFICATION
t"iETHDD

N/A

OUTSTnÃD.

hone

None

t'."del tlumber: N/A
Pressure

(PSIA)
21.5
max. 21.5 (4) »ttachment b

Lngineering
Analysis t;on

Fun'cti on:

A cure

Category:

Terminal Housing

Req'd: N/A
Demon: N/A

N/A

Relative
Humidity (X)

Che'ill Gal
Spray

N A

N/A N/A

(4)

(4J

N/A

N/A N/A

tlone

llonr

Service: N/A

Location: Attachment A

Flood Level Elev:
552'boveFlood Level: Yes )(

No

Radl a cion
(RAD)

A inc

Submergence

N/A

N/A

N/A

N/A

ill/A

I'I/A

."tOIie

No."

None

Notes: (1) See Section 2.4 in 79-018 report.
(2) See Section 4.1.2 in 79-018 report.
(3) All notes and other information not cn these.

sheets are on the attached appendix sheets.

(4) See Section 3.0 and/or Appendix 8 in 79-018 report.

Prepared by:

Revie1ted by: p~
QA Acceptance;



ATTACHMENT A

Junction Boxes

EEB

Rev

System: 64
Unit: 2

Nark

JOJ
JOD
JOH
JOH
JOO
JOO
JOO
JOO
JQB
JQB
JQD
JQD
JQD
JQD
JQD
JQN
JQN
JQG
JOC

Plant I.D. No.

JB-2911
JB-2807
JB-2807
JB-2806
JB-2281
JB-2281
JB-2901
JB«2894
JB-2793
JB-2790
JB-517
JB-2950
JB-4792
JB-4793
JB-4794
JB-3652
JB-2260
JB-2296
JB-2795

Room

8
12
12
12
12

8'8
8

14
14
15
15

8
8
8

1'4

4
5

12





ATTAClItlCHT 8

TYA Engineering Report EEB 1950B
Rev

~ 0003

The junction boxes in the HELG areas are TYA type D boxes which are non
ventilated, dust tight, arid water tiqht similar to f)L't!A boxes 'except of 12-
and 10-gauge s teel ra ther than of 14- and 12-gauge s teel as in WEtN boxes.
They are sealed with neoprene gaskets or PTV silicone in order to restrict
moisture entry.

I

The boxes are not intended*to.serve as pressure boundaries. A pressure
differential will equalize, hence there is no'requirement to consider.
ability to resist deformation under differential pressure.

The steel of the box construction is not su'bject to thermal nor radiation
aging effects in its service environment. Further, neither the RH of the
normal environment nor the RH of the relatively short flELB environm nt

will'roducesufficient corrosion to painted boxes to affect the. strength of the
boxes. The neoprene oasket and RTV silicone sealing materials are adequate
for the service environment temperature, and will be r eplaced after any HELB
episode.

Consequently it is our engineering judgement that the junction boxes in 'them-
selves are not significantly affected by their service environment. The
qualification of equipment located on or within these boxes is addressed
separately.
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Facility: Browns Ferry Nuclear Plant'nit: 2
Docket: 50-260

SYSTEH COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet No EEB 64 0004
Revision
Date

EQUIPMENT DESCRIPTION
ENVIRONHEN CUM N N RE L C I N

METHOD-
US NDN

ITEMS

System: 64

Plant ID No. Attachment A

Component Cable

14AMG, 1/c, WCA; (PN)

Manufacturer:Attachment 8

Model Number: N/A

Function: Control/Power

Accuracy: Req'd: N/A
Demon: N/A

Category: Attachment A

Service: Attachment A

Parameter'perating

.

Time

Temperature
(F)

Pressure
(PSIA)

Relative
Humidity (5)

Chemical
Spray

Radiation
(RAD)

Specifi-
cation

Attachment A

158

15.0

100

N/A

3 x 107

Qualifi-
cation

1 Year

153

100-

N/A

4x107

Specifi-
cation

(4)

(4)

(4i

Qualifi-
cation

Attachment
C.4

Attachments
C.l and C.2

1PCEA S-61-40
par 3.9, 3.7.
6.7

N/A

NUREG-0588
Haterials
List

Engineering
Analysis

Attachment C.3

A

Standard
Material
Reauirement

N/A

Generic
Material
Test

None

None

None

'one

None
Location: '

Flood Level Elev:
552'boveFlood Level: Yes y

No

A in

Submergence

N A

N/A N/A N/A

C2

N/A

ne

None

Notes: (1) See Section 2. 4 in 79-018 report.
(2) See Section 4.1.2 in 79-01B report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-01B repe't.

Prepared by:

Rev1ewed by: g
QA Acceptance;



Attachment A

System: 64
Unit: 2

Component: Cable
Ha) k: WCA (PN)

EEB-4rf- doo4-
Rev

Plant I. D. No. Room Function/Service

1ES1191-I
1ES1198-I
2ES1191-I
2ES1198-I

2
2
2
2

TS-64-68 Air
TS-64-70 Air
TS-64-68 Air
TS-64-70 Air

A
A
A
A

1 yr
1 yr
1 yr
1 yr





~
~

C

ATTACHMENT 8

Mark WCA

EEB 404 f

Rev

Contract No.

72C7-75128
72X7-74885-1
73C7-84528
67C3-91618
72C7-75328-1
70C7-54179-1

TR 822378)
822639)
82291 5)

72C7-75228- 1

72C7-83874-1

~Te

PN

P.N

PN

PN

PN.
PN

Manufacturer

Plastic Wire 5 Cable Corp
Brand-Rex
Plastic Wire 8 Cable Coro
Brand-Rex
Brand-Rex
Brand-Rex

Plastic Wire Im Cable Corp

Plastic Wire 5 Cable Corp



BC

Sheet No.: EEB- 6 0-0<4+
Revision: 0

ATTACHMENT C

C. 1

C.2

IPCEA S-61-402 Paragraph 3.9 and Appendix D

.TVA Engineering Report No. 1943

Cable types: PJ, PN, PNJ, PJJ, PSJ

Rooms 1-18

This class of cables was purchased under TYA Standard Specification
No. 25.013, based on IPCEA S-61-402 (NEtIA WC5), These standards
pgvide a product with an operating rating of 75 C continuous,
95 C (203 F), 500-hour overload rating total in a normal lifetime.
They are constructed of polyethylene insulation with Nylon and PVC
jacketing.

The jacket material has a higher retention of strength at elevated
temperature~, as the material was subjected to air oven aging of
121 >C (250 F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,
and ll show HELB profiles which more than briefly surpass the
softening temperature of the insulation. However, owing to the
thermal, time lags in the cable material and cable installation, the
insulation nor even the jacket experience the temperature profile
until some time has elapsed.

TVA has conducted tests (Chattanooga Central Laboratories Report
No. 81L-81-6821 dated October 1980, of these cables under a temperature
profile which envelopes all the HELB profiles. Following this
exposure these samples sustained a dielectric test imnersed in
water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,
'and 2200 volts for 5 minutes in succession.

-

C.3

C.4

It is therefore our engineering judgment that this test confirms
the above and justifies interim operation until these types can be
fully qualified by our Wyle Laboratory tests to be concluded'next
April or replaced at the next refueling outage.

Temperature I)ualification ththod

C.3.1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis
E

The post-HELB conditions are less than the normal cable rating and,
in our judgment, the cables could operate satisfactorily for a
post-accident of a year.

Prepared by:

Reviewed by:

gA Acceptance: .





Facility: Browns Ferry Nuclear Plant
Uni t:

'ocket: 50-260

EQUIPMENT DESCRIPTION

Parameter

ENVIRONMEN CUMEN N REF

Specifi-
cation

Qualifi-
cation

Specifi-
cation

Qualifi-
cation

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

UTST eOI

ITEMiS

U L Cn I N

METHOD

(3)
, Sheet No. EEO 64-0005

Revision
- Date

System: 64

Plant ID No. Attachment A
Operating

Time
AttachmentA 1 Year Attachment

C.4
Engineering
Analysis

None

Component Cable

12AWG, 1/c, WBB, (PN)
Manufacturer:Attachment 8

Model Number; N/A

Furction: Control/Power

Accuracy: Req'd; N/A
Demon: N/A

Ca«go@': Attachment A

Service: Attachment A

Location:

Temperature
( F)

pressure
(PSIA)

Relative
Humidity (5)

Chemical
Spray

Radiation
(RAO)

A in

297

15.0

100

3 x 107

153

100

N/A

4x107

(4)

(4)

(4)

Attachments
C.l and C.2

IPCEA S-61-40
par 3.9, 3.7.
6,7

N/A

NUREG-0588
Materials
List

C.2

Attachment C.3

Standard
Material
Requirement

Generic
Material
Test

E

r'one
None

'one

None

N ne
'Flood Level Elev:

552'boveFlood Level: Yes 4
No

Submergence N/A N/A
N/A N/A None

Notes: (1) See Section 2. 4 in 79-018 report.
(2) See Section 4.1.2 in 79-01B report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section'3.0 and/or Appendix B in 79-.01B repe"..

Prepared by:

Rev'iewed by: gA .

QA Acceptance:



Attachment A

System: 64
Unit: 2

component: Cable
)far): WBB (PN)

EEB~ 408~
Rev

Plant I. 0. Ho. Room Function/Service

1ES807-I
2ES807-I
3ES807-I

3
3
3

TS-64-72 Air
TS-64-72 Air
TS-64-72 Air

A
A
A

1 yr
1 yr
1 yr





4

ATTACNMENT B

Mark WBB

EEB ~+- ~Oo5

Rev

Contract No.

67C3-91618
73C7-84528
72C7-75328-1
70C7- 54179-1

~Te

PN

PN

PN

PN
I

,C' ~

~i ~

~ ~

Manufacturer

Brand-Rex
Plastic Wire II Cable Corp
Brand-Rex
Brand-Rex





BC

Revision: 0

ATTACHMENT C

,

C. 1

C.2

IPCEA S-61-402 Paragraph 3.9 and Appendix D

TVA Engineering Report No. 1943

Cable types: PJ, PN, PNJ, PJJ, PSJ

Rooms 1-.18

This class of cables was purchased under TYA Standard Specification
No. 25.013, based on IPCEA S-61-402 (NEMA NC5): These standards
pr~vide a product with an operating rating of 75 C continuous,
95 C (203 F), 500-hour overload rating total in a normal lifetime.
They are constructed of polyethylene insulation with Nylon and PVC

jacketing.

The jacket material has a higher retention of strength at elevated
temperatures, as the material was subjected to air oven aging of
121 C (250 F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,
and ll show HELB profiles which more than briefly surpass the
softening temperature of the insulation. However, owing to the
thermal time lags in the cable material and cable installation, the
insulation nor even the jacket experience the temperature profile
until some time has elapsed:

~ f ~

TVA has conducted tests (Chattanooga Central Laboratories Report
No. 81L-81-6821 dated October 1980, of these cables under a temperature
profile which envelopes all the HELB profiles. Following this
exposure these samples sustained a dielectric test immersed in
water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 volts for 5 minutes in succession.

-

C.3

C.4

It is therefore our engineering judgment that this test confirms
the above and justifies interim operation until these types can be
fully qualified by our Hyle Laboratory tests to be concluded next
April or replaced at the next refueling outage.

Temperature gualification Method

C.3.1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

The post-HELB conditions are less than the normal cable rating and,
in our judgment, the cables could operate satisfactorily for a
post-accident of a year.

Prepared by:

Reviewed by:

gA Acceptance:





Facility: Browns Ferry Nuclear Plant
Unit: 2
Cocket: 50-260

SYSTEM COHPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet No 64 0006
Revision
Date

EQUI PHENT DESCRIPTION .

EN VI ROHi'.ENT 0 Ui'1 NTA N REF UL i IN
METHOD

U ST %DIN
ITEMS

System: 64.

Plant ID No. Attachment A

Component Cable
14AMG. 1/c, MCA, (PN)

Hanufacturer:Attachment B

I!odel Number: H/A

Func ion: Control/Power

Accuracy: Req'd: N/A
Demon: H/A

Category: Attachment A

Service: Attachment A

Location: 4

Parameter

Operating
Time

Tempepture
(F)

Pressure
(PSIA)

Relative
Humidity (5)

Chemical
Spray

Radiation
(RAD)

A in

Specifi-
cation

Attachment A

15.0

100

3 x 107

N A

Qualifi-
cation

1 Year

153

100—

N/A

4x107

Specifi-
cation

(4)

(4)

(4)

Qualifi-
cation

Attachment
C.4

Attachments
C.l and C.2

IPCEA S-61-40
par 3.9, 3.7.
6.7

H/A

NUREG-0588
Haterials
List

C2

Engineering
Analysis

Attachment C.3

Standard
!!aterial
Requirement

N/A

Generic
Material
Test

r Ex er

None

None

None

'one

None

Flood Level Elev:
552'boveFlood Level: Yes )(

No
Submergence N/A

N/A N/A None

Notes: (1) See Section 2. 4 in 79-010 report.
(2) See Section 4.1.2 in 79-01B report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-01B repdi't.

Prepared by: AJ

Reviewed by:

QA Acceptance:





Attachment A

Sys tern:
Uni t:

64
2

Component: Cable
thi k: h'CA (Ps)

ffB-4+ooo 4
Rev

Plant I. D. No. Room Function/Service

1ES3308-II
2ES3308
3ES3308

4
4
4

TS-64-73 CS CLR PMP
TS-64-73 CS CLR PMP
TS-64-73 CS CLR PHP

A
A
A

1 yr
1 yr
1 yr





ATTACHHENT 0

Hark MCA

EEB &5 Od

Rev

Contract No.

72C7-75128
72X7-74885-1
73C7-84528
67C3-91618
72C7-75328-1
70C7-54179-1

TR 822378)
822639)
822915 72C7-75228-1

72C7-83874-1

~Te

PN

P.N

PN

PN

PN,
PN

Hanufacturer

Plastic Mire 5 Cable Corp
Brand-Rex
Plastic Wire 5 Cable Coro
Brand-Rex
Brand-Rex
Brand-Rex

Plastic Mire Im Cable Corp

Plastic Wire 5 Cable Corp





BC

Sheet No.: EEB-4 4-Oo04

Revision: 0

ATTACHMENT C

C. 1

C.2

IPCEA S-61-402 Paragraph 3.9 and Appendix 0

TVA Engineering Report No. 1943

Cable types: PJ, PN, PNJ, PJJ, PSJ

Rooms 1-18

This class of cables was purchased under TVA Standard Specification
No. 25.013, based on IPCEA S-61-402 (NEMA NC5). These standards
prgvide a product with an operating rating of 75 C continuous,
95 C (203 F), 500-hour overload rating total in a normal lifetime.
They are constructed of polyethylene insulation with Nylon and PYC
jacketing.

The jacket material has a higher retention of strength at elevated
temperature~, as the material was subjected to air oven aging of
121 C (250 F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,
and ll show HEL'B profiles which more than briefly surpass the
softening temperature of the insulation. However, owing to the
thermal time lags in the cable material and cable installation, the
insulation nor even the jacket experience the temperature profile
until some time has elapsed.

TVA has conducted tests (Chattanooga Central Laboratories Report
No. 81L-81-6821 dated October 1980, of these cables under a temperature
profile which envelopes all the HELB profiles. Following this
exposure these samples sustained a dielectric test imnersed in
water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 volts for 5 minutes in succession.

C.3

C.4

It is therefore our engineering judgment that this test confirms
the above and justifies interim operation until these types can be
fully qualified by our Myle Laboratory tests to be concluded next
April or replaced at the next refueling outage.

Temperature qualification Method

C.3.1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

The post-HELB conditions are less than the normal cable rating and,
in our judgment, the cables could operate satisfactorily for a
post-accident of a year.

Prepared by:

Reviewed by:

gA Acceptance:





Facility: Browns Ferry Nuclear Plant
Uni.t: 2
Doc"et: 50-260

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet No.
Revision
Date

8 64-0007

EQUIPMENT DESCRIPTION

System:

Plant ID No. Attachment A

Component Cable
14AMG, 1/c, WCA, (PN)

Manufacturer:Attachment 8

Model Number: N/A

Function: Control/Power

Accuracy: Req'd: N/A
Demon: N/A

Category: Attachment A

Service: Attachment A

Location:

Flood Level Elev:
552'boveFlood Level: Yes )(

No

Parameter

Operating
Time

Temperature'F)

Pressure
(PSIA)

Relati ve
'umidity(5)

Chemical
Spray

Radiation
(RAD)

A in

Submergence

ENVIR NMEN

Specifi-.
cation

Attachment A

294

100

N/A

3 x

10'/A

Qual ifi-
cation

1 Year

153

100

N/A

4x107

N/A

D CUM N N RE

Specifi-
cation

Qualifi-
cation

Attachment
C.4

(4)

(4)

LPCEA S-61»40
par 3.9, 3.7.
6.7

(4i N/A

NUREG-0588
Materials
List

N/A

Attachments
4 C.l and C.2

LI C I N

METHOD

Engineering
Analysis

Attachment C.3

Standard
Material
Requirement

N/A

Generic
Material
Te t

N/A

U STION
ITEMS

None

None

None

Hone

None

Nn

None

Notes: (1) See Section 2.4 in 79-018 report.
(2) See Section 4.1.2 in 79-018 report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix 8 in 79-01B reposit.

Prepared by:

Reviewed by:

gA Acceptance;





Attachment A

System: 64
Unit: 2

EEB-Ci+. Od07
Rev

Component: Cable
t1arl;: WCA (PH)

Plant I. D. No. Room Function/Service ~Cate or ~0era",in~iime

1ES3746-II
2ES3674

5 TS-64-71 RHH PNP FAN A 1 yr
5 'S-64-71 RHH PMP MTR D A 1 yr





ATTACHMENT B

Hark WCA

EEB

Rev

Contract No.

72C7-75128
72X7-74885-1
73C7-84528
67C3-91618
72C7-75328-1
70C7-54179-1

TR 822378)
822639) Sequo/ah

822915)
72C7-75228-1

72C7-83874-1

~Te

PN

P.N

PN
PN

PN.
PN

Manufacturer

Plastic Wire 5 Cable Corp
Brand-Rex
Plastic Wire 8 Cable Coro
Brand-Rex
Brand-Rex
Brand-Rex

'I

Plastic Wire 5 Cable Corp

Plastic Wire A Cable Corp



BC

(- Sheet No.: EEB- 4 0-400 f
Revision: 0

ATTACHMENT C

C. 1

C.2

IPCEA S-61-402 Paragraph 3.9 and Appendix D

TYA Engineering Report No. 1943

Cable types: PJ, PN, PNJ, PJJ, PSJ

Rooms 1-18

This class of cables was purchased under TVA Standard Specification
No. 25.013, based on IPCEA S-61-402 (NEHA l<C5). These standards
pr~vide a product with an operating rating of 75 C continuous,
95 C (203 F), 500-hour overload rating total in a normal lifetime.
They are constructed of polyethylene insulation with Nylon and PYC

jacketing.

The jacket material has a higher retention of strength at elevated
temperatures, as the material was subjected to air oven aging of
121 C (250 F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,
and ll show HELB profiles which more than briefly surpass the
softening temperature of the insulation. However, owing to the
thermal time lags in the cable material and cable installation, the
insulation nor even the jacket experience the temperature profile
until some time has elapsed.

TVA has conducted tests (Chattanooga Central Laboratories Report
No. 81L-81-6821 dated October 1980, of these cables under a temperature
profile which envelopes all the HELB profiles. Following this
exposure these samples sustained a dielectric test iranersed in
water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 volts for 5 minutes in succession.

~—

C.3

C.4

It is therefore our engineering judgment that this test confirms
the'bove and justifies interim operation until these types can be
fully qualified by our Wyle Laboratory tests to be concluded next
April or replaced at the next refueling outage.

Temperature gualification Method

C.3.1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

The post-HELB conditions are less than the normal cable rating and,
in our judgment, the cables could operate satisfactorily for a
post-accident of a year.

Prepared by:

Reviewed by:

gA Acceptance:
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Facility: Browns Ferry Nuclear Plant
unit: 2
.ocket: 50-260

SYSTEM COi~lPONENT EVALUATION MORK SHEET (Rev 2) (3)
Sheet No. EEB 64-0008
Revision
Date

EQUIPHENT DESCRIPTION

Parameter

ENV RONilE'lT

Specifi-
cation .

Qualifi-
cation

Specifi-
cation

Qual ifi-
cation

D CUiN NTA ON RE U LI CA N

METHOD

OUTST ODIN

ITEMS

system: 64

'lant ID No. Attachment A
Operating

Time
Attachment A 1 year Attachment C3 Engineering

Analysis and
Test

None

:omponent Cable MUB~1, (X
16AMG, 2/c, Type TX

'.anufacturer: Attachment B

".odel Number: N/A

.unction:
Signal/Instrumentation

lccuracy: Req'd: N/A
Demon: N/A

:ategory:Attachment A

'ervice: Attachment A

Temperature
(F)

Pressure
(PS IA)

Relative
Humidity (5)

Chemical
Spray

220

15.0

100

N/A

385

100

N/A

(4)

(4)

(4)

Generic
Simultaneous

Attachment C.l Test

Generic
Simultaneous

ttachment C.l Test None

None

.ocation: 6

Radiation
(RAD)

A fn

3.1 x 10
2x10

N A 40 years

Generic
SequentialAttachment C.l

ttachment C.2 Generic Mat'1 Tes None

lood Level Elev:
552'boveFlood Level: Yes g

No
Submergence N/A N/A N/A None

. otes: (1) See Section 2.4 in 79-01B report.
(2) See Section 4.1. 2 fn 79-01B report,
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
{4) See Shction 3.0 and/or Appendix B fn 79-01B repa}'t.

Prepared by:

Revf'ewed by:

QA Acceptance:





Attachiaent A

System: 64
Unit: 2

Component: Cable
Hark: WB-1

EEB-~ OOO 8
Rev

Plant I. D. No. Room

1R2744
1R2746
1R2748
1R2750
1R2757
lR2759
1R2742
2R2744
2R2746
2R2748
2R2750
2R2757
2R2759
2R2742
3R2744
3R2746
3R2748
3R2750
3R2757
3R2759
3R2742

Functi on/Servi ce

TE-64-55A AIR
TE-64"55B AIR
TE-64-55C AIR
TE-64 55D AIR
TE-64-55E AIR
TE-64-55F AIR
TE-64-52B AIR
TE-64-55A AIR
TE-64-55B AIR
TE-64-55C AIR
TE-64-55D AIR
TE-64-55E AIR
TE-64-55F AIR
TE-64-52B AIR
TE-64-55A AIR
TE»64-55B AIR
TE-64-55C AIR
TE-64-55D AIR
TE-64-55E AIR
TE-64-55F AIR
TE-64-52B AIR

A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr





Rev

ATTACHHENT B

Hark WUB-1

Contract Ho.

74C7-85464
71C7-54336
72C7-83427
72C7-54994

~Te

CSPE/PVC
XLPE/CSPE
CSPE'/CSPE

Hanufacturer

Continental Wire 8 Cable
Continental Wire 8 Cable
Continental Wire 8 Cable
Boston Ins. Wire



13C

0(. Sheet No: EEB — -OOOO

Revision: 0

ATTACHMENT C

C.l TVA Engineering Report No. 1945

Cable types: Coax, Triax, and Signal Cables o'f Cross-Linked Polyethylene
Construction

Rooms: 0-18

For signal cables which utilize cross-linked polyethylene insulation,
and the )acket is chlorosulfonated polyethylene or neoprene. The
following LOCA/SLB tests apply:

Wyle Laboratory Test Report 43854-3 dated April 26, 1978, LOCA
and SLB Qualification Test of Cables and Cable Splices.

0,

Franklin Institute Test Report F-C4113 dated May 1975.

Rockbestos Company Test Report dated July 1977, amended 1979.

Franklin Institute Test Report F-C5120 dated May 1980.

These cables are qua1.defied by the above for all HELB areas and the
LOCA/SLB of the containment.

C.2 NUREG-0588 Material List

C.3 Because of the conservatism of the tests for XLPE and for silicone
insulation, including the severity of the mandrel bend and dielectric
test in water after the combined LOCA/SLB profile, it is our engineering
)udgment that there is sufficient margin to give reasonable assurance
of continued operability more than a year in the post-LOCA environment.

Reviewed by:

0
Prepared by:

QA Acceptance:
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Facility: Brovins Ferry Nuclear Plant
Unit: 2
Docket: 50 260

SYSTEM COMPONENT EVALUATION CWORK SHEET (Rev 2) (3)
Sheet Ho.
'Revision
Date

EQUIPMENT DESCRIPTION
. ENVIRONMENT DOCUMENTATION RE VALI ICATI H

t~iETHOD

UTSTA,"'DING
ITcl'S

System: 64

Plant ID No. Attachment A

Component Cable NUB-'I. (CS

16AMG, 2/c, Type TX

Manufacturer: Attachment B

'!odel Number: H/A

Parameter

Operating
Time

Temperature
(F)

Pressure
(PSIA)

Specifi-
cation

Attachment A

220

15.0

Quali fi-
cation

1 Year

250

N/A

Specifi-
cation

(4)

Qualifi-
cation

Attachment
C.3

Attachment C.

N/A ~

Engineering
Analysis

Generic
Simultaneous
Test

N/A

None

None

None

Fun'ction:
'i

gna 1 /Ins trumenta tion

Accuracy: Req'd'/A
Demon: H/A

"-ategory: Attachment A

iervice: Attachment A

Relative
Humidity (5)

Chemical
Spray

N/A

100 100

N/A

(4)

(4)

ttachment C.l

Generic
Simultaneous
Test

H/A

None

"Hone

ocation: 6

=lood Level Elev:
552'ove

Flood Level: Yes )(
No

Radiation
(RAD)

A in

Submergence

3.1 x 107

N/A

5xl0

40 years

N/A.
4

ttachment C .1

0ttachment C.2

N/A

Generic
Sequential

Generic Mat'1 Tes

N/A

None
None

Hone

bootes: (1) See Section 2.4 in 79-01B report.
(2) See Section 4.1.2 in 79-018 report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-01B report.

''
Prepared by: lC).

Reviewed by: d.E
gA Acceptance:

'



Attachment A

System: 64
Uni t:
Component: Cable
Hark: WOB-1

EEB-C+ oooq
Rev

Plant I. D. No. Room Function/Servi ce

1R2744
IR2746
1R2748
1R2750
1R2757
1R2759
1R2742
2R2744
2R2746
2R2748
2R2750
2R2757

- 2R2759
2R2742
3R2744
3R2746
3R2748
3R2750
3R2757
3R2759
3R2742

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

TE-64-55A AIR
TE-64-55B AIR.
TE-64-55C AIR
TE-64 55D AIR
TE-64-55E AIR
TE-64-55F AIR
TE-64-52B AIR
TE-64-55A AIR
TE-64-55B AIR
TE-64-55C AIR
TE-64&5D AIR
TE-64-55E AIR
TE-64-55F AIR
TE-64-52B AIR
TE-64-55A AIR
TE-64-55B AIR
TE-'64-55C AIR
TE-64-55D AIR
TE-64-55E AIR
TE-64-55F AIR
TE-64-52B AIR

A
A

'A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr'

yr
1 yr
1 yr
1 yl
1 yr
1 yr





EEB 6 4 OdO

Rev

ATTACHMENT B

Mark HUB-1

Contract tlo.

74C7-85464
71C7-54336
72C7-83427
72C7-54994

~Te

CSPE/PVC
XLPE/CSPE
CSPE/CSPE

Manufacturer

Continental Hire 5 Cable
Continental Wire Im,Cable

'ontinental Wire 5 Cable
Boston Ins. Wire





Sheet No.: K8-(r4-dd
Revision:

ATTACHMENT C

C.l TVA Engineering Report'o. 1947

Cable types: Coax, Triax, and Signal Cables of Cross-Linked
Polyethylene Construction

Rooms: 0-18

For signal cables which utilize cross-linked polyethylene insulation,
and the jacket is chlorosul fonated polyethylene or neoprene. The
following LOCA/SLB tests apply:

Hyle Laboratory Test Report 43854-3 dated April 26, 1978,
LOCA and SLB gualification Test of Cables and Cable Splices.

Franklin Institute Test Report F-C4113 dated May 1975.

Rockbestos Company Test Report dated July 1977, amended 1979.

Franklin Institute Test Report F-C5120 dated May 1980.

These cable are qualified by the above for all HELB areas and the
LOCA/SLB of the containment.

C.2 NUREG-0588 Material List

C.3 Because of the conservatism of the tests for XLPE and for silicone
insulation, including the severity of the mandrel bend and dielectric
test in water after the combined LOCA/SLB profile, it is our
engineering judgment that there is sufficient margin to give
reasonable assurance of continued operability more than a year in
the post-LOCA environment.

Prepared by:

Reviewed by:

gA Acceptance:





Facility: Brogans Ferry Nuclear Plant
Unit: 3
Docke t 50-296

SYSTEM COl'1POHEHT EYALUATION WORK SHEET (Rev 2) (3)
Sheet No.
Revision .

Date

EQUIPYiEHT DESCRIPTION

System: 64

Plant ID No. Attachment A

Component Junction Sox

Parameter

Operating
Time

ENYIRON[1ENT

Specifi-
cation

N/A

Quali=i-
cation

H/A

Specifi-
cation

Qualifi-
cation

N/A

DOCUi~1ENTATION REF QUALIFICATION
HETHOD

OUTSTANDI
ITEYiS

None

Hanufacturer: H/A

i~lodel Number: N/A

Fun'ction: Terminal Housing

Accuracy: Req'd: N/A
Deriion: H/A

Category: N/A

Service: N/A

Location: Attachment A

Temperature
(F)

Pressure
(PSIA)

Relative
Humidity (5)

Chemical
Spray

Radiation
(RAD) ~

.

A in

N/A

21.5
max.

N/A'N

A

H/A

21.5

H/A

N/A

H/A

(4)

(4)

(4)

H/A

Attachment S

N/A

N/A

N/A

Engineering
Analysis

N/A

N/A

N A

Hone

Hone

fione

Hone

None

Flood Level Elev:
552'boveFlood Level: Yes X

No
Submergence N/A N/A

N/A N/A Hone

Notes: (1) See Section 2..4 in 79-018 report.
(2) See Section 4.1.2 in 79-01B report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-01B'report.

Prepared by: W a-

Reviewed by.gX

QA Acceptance;



6+ "04lo

ATTACHMENT A

Junction Boxes

Rev

System: 64
Unit: 3

Hark

JOF
JOD
JOH

'OH

JOO
JOO
JOO
JOO

JQA
JQB
JQB
JQD
JQD
JQD
JQD

.JQD
JQD,
JQN
JQN
JQG
JOC

Plant I.D. No.

JB-2892"
JB-2911
4B-2811
JB-2810;.;. "::.,=;!~

JB 2282 '"''; "v

JB-2282
JB-2921
JB-2895 .'.„-.'- ",

-;,'B

2638
JB-2794 ':: ","-.:."'
JB-2791..
JB-2951
JB-519
JB-4796
JB-4797
JB-4798
JB-2955.
JB-3653
JB-3448
JB-3535
JB-2796

Room

8
.12

12
~ 12

12
8
8
8

15
14

„14
15
15
8,'8

- '8
14
14

5
12

'



ATTACllflEHT 8

. EEB -0 Od/0

Rev
TVA Engineering Report EEB 1950B

The junction boxes in'the HELB areas are TVA type 0 boxes which are non
ventilated, dust tight, and water tight similar to t(EtN boxes except of 12-
and 10-gauge steel rather than of 14- and 12-gauge steel as in t/EHA boxes.
They are sealed with neoprene gaskets or RTV silicone in order to restrict
moisture entry.

I
I

The boxes are not intended to.serve as pr'essure boundaries. A pressure
differential will equalize, hence there is no requirement to consider
ability to resist deformation under differential pressure.

The steel of the box construction is not su'bject to thermal nor radiation
aging effects in its service environment. .Further, neither the RH of the
normal environment nor the Rfl of the relatively short HELB environment will
produce. sufficient corrosion to painted boxes to affect, the. strength of the
boxes. The neoprene gasket and RTV silicone sealing materials are adequate'
for the service environment temperature, and will be replaced after any HELB

episode.

Consequently it is our engineering judgement that the junction boxes in'them-
selves are not significantly affected by their service environment. The
qualification of equipment located on or within these boxes is addressed
separately.

~ ~





Facility: Browns Ferry Nuclear Plant'nit: 2
Docket: 50-260

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet No. EEB 64-0012
Revision
Date

EQUIPMENT DESCRIPTION

System: 64 .

Plant ID No. Attachment A

Component Cabl e

14AHG, 2/c, ',$HB, (PNJ)
Manufacturer:Attachment 8

Model Number: N/A

Func ion: Control/Power

Accuracy: Req'd: N/A
Demon: N/A

Category: Attachment A

Service: Attachment A

Parameter

Operating
Time

Temperature
(F)

Pressure
(PSin)

Relative
Humidity'(5)

Chemical
Spr ay

Radiation
(RAD)

ENV RONM N

Specifi-
cation

Attachment A

15

100

N/A

2.1 x 10

Qualifi-
cation

1 Year

153

100

N/A

4x107

D C M

Specifi-
cation

(4)

(4)

(4i

Qualifi-
cation

Attachment
C.4

Attachments
C.l and C.2

IPCEA S-61-40
par 3.9, 3.7.
6.7

N/A

NUREG-0588
Materials
List

U L FIC I N

METHOD

Engineering
Analysis

Attachment C.3

Standard
Material
Requirement

N/A

Generic
Material
Test

UTSTAN IN
ITEMS

None

None

None

I

None

NoneLocation: 8

Flood Level Elev:
552'boveFlood Level: Yes X

No

A in

Submergence N/A N/A
4 N/A

C2 r er e

N/A None

Notes: (1) See Section 2. 4 in 79-01B report.
(2) See Section 4.1.2 in 79-018 report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section '3.0 and/or Appendix B in 79-.01B repojt.

0

Prepared by:

Reviewed by:

qA Acceptance;



Attachment A

System: 64
Unit: 2

Component: Cab1<
Hark: WHB (PNJ)

EEB-4~ do/Z.
Rev

Plant I. D. Ho. Room Function/Service ~Cate or ~0era,ii~Time

A/B 1 hr/1 yr
A/B 1 hr/1 yr

1PC351-I
1PC357-I

8
8

PDIS-64-20 AIR
PDIS-64-21 AIR



ATTACIIYiENT 8

Hark HNB

Rev

Contract No.

67C3-91618
87148 XFR From SgN 72C7-

75228-1

75K7-86150-1
73C7-84528
75K5-86506-1
72C7-75328-2
70C7-54179-1

~Te

PNJ

PJJ

PJJ.
PJJ
PJJ
PNJ
PNJ

Manufacturer

Plastic Hire 5 Cable

Plastic Wire 8 Cable

Cyprus
Rome Cable
AIW
Tamaqua
Brand-Rex



BC

0(-. Sheet No.: EEB-54-~d/2

Revision:

ATTACHMENT C

C. 1

C.2

IPCEA S-61-402 Paragraph 3.9 and Appendix D

TVA Engineering Report No. 1943

Cable types: PJ, PN, PNJ, PJJ, PSJ

Rooms 1-18

This class of cables was purchased under TVA Standard Specification
No. 25.013, based on IPCEA S-61-402 (NEMA MC5). These standards
pgvide a [roduct with an operating rating of 75 C continuous,
95 C (203 F), 500-hour overload rating total in a normal lifetime.
They are constructed of polyethylene insulation with Nylon and PVC
jacketing.

The jacket material has a higher retention of strength at elevated
temperature~, as the material was subjected to air oven aging of
121 C (250 F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,
and ll show HELB profiles which more than briefly surpass the
softening temperature of the insulation. However, owing to the
thermal time lags in the cable material and cable installation, the
insulation nor even the jacket experience the temperature profile
until some time has elapsed.

TVA .has conducted tests (Chattanooga Central Laboratories Report
No. 81L-81-6821 dated October 1980, of these cables under a temperature
profile which envelopes all the HELB profiles. Following this
exposure these samples sustained a dielectric test iranersed in
water, of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 volts for 5 minutes in succession.

C.3

C.4

It is therefore our engineering judgment that this test confirms
the above and justifies interim operation until these types can be
fully qualified by our Wyle Laboratory tests to be concluded next
April or replaced at the next refueling outage.

Temperature gualification Method

C.3.1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

The post-HELB conditions are less than the normal cable rating and,
in our judgment, the cables could operate satisfactorily for a
post-accident of a year.

Prepared by:

Reviewed by:

gA Acceptance:



Facility: Browns Ferry Nuclear Plant
Unit: 2

Docket; 50-260

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet No. EEB 64-0013
Rev>sion
Date

EQUIPMENT DESCRIPTION,

System: 64

Plant ID No. Attachment A

Par arne ter

Operating
Time

EHYIRYiiHENT

Specifi-
cation

Attachment A

qualific-

ationn

1 'Year

Specifi-
cation

gualifi-
cation

Attachment
C.4

OCUMEN I N RE UALI I TI N

METHOD

Engin'eering
Analysis

U STAND N

ITEMS

None

Component Cable

14AWG, 1/c, WCA, (PN)

Manufacturer:Attachment 8

Model Number: H/A

j Func ion: Control/Power

Accuracy: Req'd: N/A
Demon: N/A

Category: Attachment A

Service: Attachment A

Location: 8

Temperature
(F)

Pressure
(PSIn)

Relative
Humidi ty ('A)

Chemical
Spray

Radiation
(RAD)

A in

15.0

100

N/A-

2.1 x 10

153

100

N/A

4xl07

(4)

(4)

(4)

Attachments
C.l and C.2

IPCEA S-61-40
par 3.9, 3.7.
6,7

N/A

NUREG-0588
Materials
List

C2

Attachment C.3

Standard
Material
Reouirement

N/A

Generic
Material
Test

None

None

None

None

N ne

Flood Level Elev:
552'boveFlood Level: Yes )t

No
Submergence N/A N/A

4 N/A
'

N/A Hone

Notes: (1) See Section 2. 4 in 79-018 report.
(2) See Section 4.1.2 in 79-01B report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-01B report.

Prepared by:

Reviewed by:

QA Acceptance:





Attachment A

System: 64
Unit: 2

Component: Cahle
tfark: MCA (PN)

EEB-4rf- na/3
Rev

Plant I. D.

2PC595-I
2PC596-I
2PC597-I
2PC339-I
2PC340-I
3PC341-I
2PC577-I
2PC578-I
2PC579-I
2PC583-I
2PC584-I
2PC585-I
2PC353-I
2PC354-I
2PC355-I
2PC360-I
2PC361-I
2PC362-I
2PL3812
2PL3813
2PL3814
1PL5189
1PC583-I
1PC584-I
aPC585-I
1PC353-I
1PC354-I
1PC355-I
1PC360-I
.1PC361-I
1PC362-I

'PL3812

1PL3813
1PL3814
3PL5186
3PC595-I
3PC596-I
3PC597-I
3PC339-I
3PC340-I
3PC341-I
3ES1907-1
3ES1909-I

No. Room

8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8'

8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8

Functi on/Ser vice

FCV-64-32 Air
FCV-64-32 Air
FCV-64-32 Air
FCV-64-34 Air
FCV-64-34 Air
FCV-64-34 Air
FCV-64-18 Air
FCV-64-18 Air
FCV-64-18 Air
FCV-64-19 Air
FCV-64~19 Air
FCV-64-'19 Air
FCV-64-20 Air
FCV-64-20 Air
FCV-64-20 Air
FCV-64-21 Air
FCV-64-21 Air
FCV-64-21 Air
FCV-64-141 Air
FCV-64-141 Air
FCV-64-141 Air
FCO-64-60A Air
FCV-64-19 Air
FCV-64-19 Air
FCV-64-19 Air
FCV-64-20 Air
FCV-64-20 Air
FCV-64-20 Air
FCV-64-21 Air
FCV-64-21 Air
FCV-64-21,Air
FCV-64-141 Air
FCV-64-141 Air
FCV-64-141 Air
FCO-64-60A Air
FCV-64-32 Air
FCV-64-32 Air
FCV-64-32 Air
FCV-64-34 Air
YCV-64-34 Air
FCV-64-34 Air
PDCO-64-16 Air
PDCO-64-16 Air

~Cate or

A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A/B
A
A
A
A
A
A,
A
A
A
A
A
A
A/B
A
A
A
A
A
A
A
A

eratin Time

1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 hr/1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 hr/1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr



I



Atta'chment A

System: 64
Unit: 2

Component: Cable
t1ark: VCA (PN) (Continued)

EEBQ+ dd I3
Rev

Plant I. D. No. Room Function/Service ~Cate or ~0eratin~<iime

2PC339-I
2PC340-I
2PC341-I
2PC614-II
2PC615-II
2PC616-II
2PC577-I
2PC578-I
2PC579-I
2PC583-I
2PC584-I-
2PC585-I
2PC353-I
2PC354-I
2PC355-I
2PC360-I
2PC361-I
2PC362-I
2PL3812
2PL3813
2PL3814
3PC595-I
3PC596-I
3PC597-I
3PC339-I
3PC340-I
3PC341-I
3PC614-II
3PC615-II
3PC616-II
3PC577-I
3PC578-I
3PC579-I
3PC583-I
3PC584-I
3PC585-I.
3PC353-I
3PC354
3PC355
3PC360-I
3PC361-I
3PC362-I
3PL3812
3PL3813
3PL3814

8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8

FSV-64-34 Air
FSV-64-34 Air
FSV-64-.34 Air
FSV-64-17 Air
FSV-64-17 Air
FSV-64-17 Air
FSV-64-18 Air
FSV-64-18 Air
FSV«64-18 Air
FSV-64-19 Air
FSV-64». 19 Air
FSV-64-19 Air
FSV-64-20 Air
FSV-64-20 Air
FSV-64-20,Air
FSV-64-21 Air
FSV-64-21 Air
FSV-64-21 Air
FSV-64-141 Air
FSV-64-141 Air
FSV-64-141 Air
FSV-64-32 Air
FSV-64-32 Air
FSV-64-32 Air
FSV-64-34 Air
FSV-64-34 Air
FSV-64-34 Air
FSV-64-17 Air
FSV-64-17 Air
'FSV-64-17 Air
F SV-64-18 .Air
FSV-64-18 Air
FSV-64-18 Air
FSV-64-19 Air
FSV-64-19 Air
FSV-64-19 Air
FSV-64-20 Air
FSV-64-20 Air
FSV-64-20 Air
FSV-64-21 Air
FSV-64-21 Air
FSV-64-21 Air
FSV-64-141 Air
FSV-64-141 Air
FSV-64-141 Air

A/B . 1 hr/1 yr



Attachment A

System: 64
Unit: 2

Component: Cable
f1ark: WCA (PN) (Continued)

EEBQ+ Oo l3
.Rev

Plant I. D. No. Room Function/Service ~Cate or eratin Time

3PC577-I
3PC578-I
3PC579-I
3PC583-I
3PC584-I
3PC585-I
3PC353-I
3PC354-I
3PC355-I
3PC360-I
3PC361-I
3PC362-I
3ES1191-I
3ES1198-I
3PL3812
3PL3813
3PL3814
1PC595-I
1PC596-I
1PC597-I
1PC339-I
1PC340-I
1PC341-I
1PC614-Ij
1PC615-II
1PC616-II
1PC577-I
1PC578-I
1PC579-I
1PC583-I
1PC584-I
1PC585-I
1PC353-I
1PC354-I
1PC355-I
1PC360-I
1PC361-I
1PC362-I
1PL3812
1PL3813
1PL3814
2PC595-I
2PC596-I
2PC597-I

8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8.
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8

FCV-64-18 Air
FCV-64-18 Air
PCY-64-'18 Air
FCY-64-19 Air
FCV-64-19 Air
FCV-64-19 Air
PCV-64-20 Air
FCV-64-20 Air
FCV-64-20 Air
FCV-64;21 Air
FCV-64-21 Air
FCV-64-21 Air
TS-64-68 Air
TS-64-70 Air
FCV-64-141 Air
FCV-64-141 Air
FCV-64-141 Air
PSV-64-32 Air
FSV-64-32 Air
FSV-64-32 Air
FSV-64-34 Air
FSV-64-34 Air
FSV-64-34 Air
FSV-64-17 Air
PSV-64-17 Air
PSV-64-17 Air
FSV-64-18 Air
PSV-64-18 Air
FSV-64-18 Air
FSV-64-19 Air
FSV-64-19 'Air
FSV-64-19 Air
FSV-64-20 Air
FSV-64-20 Air
PSV-64-20 Air
FSV-64-21 Air
FSV-64-21 Air
FSV-64-21 Air
FSV-64-141 Air
FSV-64-141 Air
FSV-64-141 Air
PSY-64-32 Air
FSV-64-32 Air
FSV-64-32 Air

A
A
A
A
A
A
A
A
A
A

A
A

A
A
A/B
A/B
A/B
A/B
A/B
A/B
A/B
A/B
A/B
A/B
A/B
A/B
'A/B
A/B
A/B
A/B
A/B
A/B
A/B
A/B
A/B
A/B
A/B
A/B
A/B
A/B
A/B

1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr
1 yr.
1 yr
1 yr
1 yr
1 yr
1 hr/1 yr
1 hr/1 yr
1 hr/1 yr
1 hr/1 yr
1 hr/1 yr
1 hr/1 yr
1 hr/1 yr
1 hr/1 yr
1 hr/1 yr
1 hr/1 yr
1 hr/1 yr
1 hr/1 yr
1 hr/1 yr
1 hr/1 yr
1 hr/1 yr
1 hr/1 yr
1 hr/1 yr
1 hr/1 yr
1 hr/1 yr
1 hr/1 yr
1 hr/1 yr
1 hr/1 yr
1 hr/1 yr
1 hr/1 yr
1 hr/1 yr
1 hr/1 yr
1 hr/1 yr





ATTACHMENT B

Mark WCA

EB g+- dO(3

Rev

Contract Ho.

72C7-75128
72X7- 74885-1

.73C7-84528
67C3-91618
72C7-75328-1
70C7- 54179-1

TR 822378)
822639)
822915)

72C7-75228-1

72C7-83874-1

PH

P.N

PH

PN

PN.
PN

Manufacturer

Plastic Wire 8 Cable Corp
Brand-Rex
Plastic Wire 5 Cable Corn
Brand-Rex
Brand-Rex
Brand-Rex

Plastic Wire 8 Cable Corp

Plastic Wire 5 Cable Corp

~ ~
I
I

~ ~
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Sheet No.: EEB- H ">>l3

Revision: 0

ATMCHMENT C

C. 1

C.2

IPCEA S-61-402 Paragraph 3.9 and Appendix 0

TVA Engineering Report No. 1943

Cable types: PJ, PN, PNJ, PJJ, PSJ

Rooms 1-18

0,

This class of cables was purchased under TVA Standard Specification
No. 25.013, based on IPCEA S-61-402 (NEHA WC5). These standards
pr~vide a product with an operating rating of 75 C continuous,,
95 C (203 F), 500-hour overload rating total in a normal lifetime.
They are constructed of polyethylene insulation with Nylon and PVC

jacketing. I

The jacket material has a higher retention of strength at elevated
temperature~, as the material was subjected to air oven aging of
121 C (250 F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,
and ll show HELB profiles which more than briefly surpass the
softening temperature of the insulation. However, owing to the
thermal time lags in the cable material and cable installation, the
insulation nor even the jacket experience the temperature profile
until some time has elapsed.

TVA has conducted tests (Chattanooga Central Laboratories Report
No. 81L-81-6821 dated October 1980, of these cables under a temperature
profile which envelopes all the HELB profiles. Following this
exposure these samples sustained a dielectric test iomersed in
water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 volts for 5 minutes in succession.

C.3

It is therefore our engineering judgment that this test confirms
the above and justifies interim operation until these types can be
fully qualified by our Wyle Laboratory tests to be concluded next
April or replaced at the next refueling outage.

Temperature gualification method

C.3.1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

C.4 The post-HELB conditions are less
in our judgment, the cables could
post-accident of a year.

than the normal cable rating and,
operate satisfactorily for a

Prepared by:

Reviewed by:

gA Acceptance: . I

1
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Facility: Browns Ferry Nuclear Plant
Unit: 3
Docket: 50-296

SYSTEM CO"1PONENT EVALUATION WORK SHEET (Rev 2)
I

(3)
Sheet No. EEB-64-0014.
Revision
Date

EgUIPNENT DESCRIPTION

Parameter

ENYIRONNENT

Specifi-
cation

gualifi-
cation

Specifi-
cation

gualifi-
cation

DOCUMENTATION REF gUALIFICATI N

METHOD

OUTSTANOIaNG

ITEils

System: 64

Plant ID No. E8

Component
Electrical Penetrations

. Assembl.v
i'aanutact'urer:

General Electric
Company

i!odel Number: NS04

Fun'ction: Low voltage
power and control primary
containment penetration

Accuracy: Req'd: N/A
Demon: N/A

Category: See Attach. A

Service: See Attachment A

Location: 0

Operat,ing
Time

Temperature
.

(F)
Pressure

(PSIA)

Relative
Humidity (5)

Chemical
Spray

Radiation
(RAD)

A in

A~Ac/I.A 1 Year

325 Attach. 8.2

67 Attach. 8.3

100 100

N/A N/A
6.5x10 6.5@10

Attach. 8.

Attach.. 8.4

(4)

'.(4)

. (4)

Attachment C

Attachment 8

Attachment 85

Attachment 8.5

N/A

Attachment 8.6

Attachment C

Attachment 8.7

Engineering
Analysis

Simul taneous
Test

Simultaneoais
Test

Simultaneous
Test

N/A

1. Test
2. Engineering

Anal sis .

Test

None

None

None

'".None

None
one

Flood Level Elev:
552'ove

Flood Level: Yes g
No

Submergence N/A N/A N/A None

Votes: (1) See Section 2. 4 in 79-018
repor't;'2)

See Section 4.1. in 79-018 report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-01B repe't.

Prepared by:

Reviewed by:

gA Acceptance;



Rev
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ATTACINENT A

Electrical Penetrations

System: 64
Unit: 3

Mark

EF
:'FA

Plant I.D. Ho.

DW TEMP/3ES401
DW TEMP/3ES3276
FCV/FSV-64-28A

-288
-28C
-28D
-28E
-28F
-28G
-28H
-28J
-28K
-28L

,-28M

Room

0)
00
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Attachment B EEB — 6 0 - O<l+
Rev.

l. Integrated dose - 10 years normal, operations plus one LOCA.

2. Penetrations
Connectors
Cable

352
325
340

3. Penetrations
Connectors
Cable

4. ! Penetrations
Connectors
Cable

5. Penetrations
and Cable

Connectors

6. Penetrations
Connectors
Cable

7. Penetrations
Connectors
Cable

8. Penetrations
Connectors
Cable

136.7
93
77. 7

40 years
10 years
40 years

GE Report EPACT-055, Low Voltage, Emergency Environmental Test
GE Report EPACT-060, t1aximum Emergency Environmental Test-Signal
GE Report EPACT-061, t1aximum Emergency Environmental Test-Low
Voltage
Wyle Laboratory Report 43854-2, Browns Ferry Connectors Sandia
Report

TVA Engineering Report EEB 1921
TYA Engineering Report EEB 1921
TVA Engineering Report EEB 1921

GE Prototype Test Data - Epoxy Life Tests
Wyle Laboratory Report 4385-2, Browns Ferry Connectors
NRC o588 thaterials List (Crosslinked Polyethylene)

Material tests
Sequential tests
Generic t<aterial tests
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ATTACHMENT C

Rev

TVA Engineering Report EEB 1921

This report is to update the documentation of the qualification of the
General Electric canister type electrical penetration assemblies used at
Browns Ferry Unit 3 for Class lE low voltage power and control service into
the drywell. TVA designations for these units are EA, EB, EC, ED, EE, and
EF.

The penetration assemblies inside the drywell consist of four pertinent
features; the penetration conductor seals, the conductor pigtails, the
connectors affixed to the ends of the pigtails, and the junction box which
is bolted to the header plate and encloses the foregoing items.

The junction boxes are fabricated from 0.104-inch-thick steel; This thick-
ness is sufficient to essentially completely shield the box..contents from
beta radiation and to reduce the total galena dose by about 25 percent.
Therefore, the integrated 40-year normal operation plus one LOCA dose
seen by the box contents will be approximately 1 05 xt108 rads gamna and
the 10-year plus LOCA dose would be about 4.9 x 107 rads gamma. GE report

'PACT-046indicates this„ level should cause no change in the epoxy sealant.
The GE Vulkene cab)e (cross-linked po'lyethylene) is also known to be little
affected by 1 x 10 rads gamma (see the NRC 0588 materials list for
acknowledgement of this). The connectors have been qualified for 6.9 x 10
rads (see Myle report 43854-2) which exceeds the 10-year plus LOCA dose
they would receive by about 40 percent.

Regarding thermal aging, GE report "Prototype Test Data, Epoxy Life Tests,".
indicates the epoxy is suitable for 40 years service and the Vulkene
cable is known to also be suitable for 40 years service, Since the Browns
Ferry containment is inerted a large portion of the time, thermal aging
effects should be greatly reduced from what it would be in a normal air
environment. The connectors have been qualified for 10 years (see Wyle
report 43854-2).

I

The combined LOCA-HELB profile for Browns Ferry causes thermal aging
eqIIivalent to less than 30 days normal operation, as calculated by the
10 C rule. Therefore, the thermal aging effects. of a LOCA-HELB can be
neglected. Aging due to any one LOCA or HELB would be considerably less.

The long-term humidity resistance of the epoxy is satisfactory (see GE

report EPACT-037, Epoxy Insulation Resistance Tests) and that of the
cable is well documented. Therefore, they will remain fully functional

'or

a year after a LOCA or HELB since neither the radiation, thermal,
or humidity effects of an accident have any significant effect on

the'at'erials.The connectors show adequate insulation resistance. at the end
of a combined LOCA-HELB event (see'yle report 43854-2) to indicate the
ability to function for a year after an accident. Note also the Wyle
test was for a combined LOCA-HELB which is thermally more severe than any
one event would be, and the pressures were 25 psi higher than is expected
to actually occur.
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ATTACHMENT C (Continued)

EEB —kW —Od'/ +
Rev

In conclusion, the penetration and cable are qualified for 39 years
service plus a year of post-accident operation. The connectors are
qualified for 10 years service plus a year of post-accident operation,
and they should be replaced with qualified heat shrink splices at the
end of 10 years operation.





Facil ity: Browns Ferry Nuclear+lant
Unit: 3
Cocket: 50-296

SYSTEM COMPOHEHT ENLUATIGN iAORK SHEET (Rev 2) (3)
Sheet No.
Revision
Date

EQUIPMEHT DESCRIPTION

Parameter

ENVIRONMENT

Specifi-
cation

Qualifi«
cation

Specifi-
cat-;on

Qualifi-
cation

-DOCUMENTATION REF QUALIFICATI N

METHOD

OUTSTANDING
ITEMS

System: 64

-Plant ID Ho. EF-
Operating

Time
1 Year Attachment C

Engineering
Analysis 'None

Co;..ponent
Electrical P netrations

4 -;ssemblv
:=nuracturer:
General Electric
Company

Mode', Number; NS04

Function: Low voltage
porkier and control primary
containment penetration

Accuracy: Req'd: H/A
Demon: N/A

Category: See Attach. A

Service: See Attachment A

Location: . 0

Temperature.
(F)

Pressure
(PSIA)

Relative
Humidity ( )

Chemical
Spray

Radiation
(RAD)

A in

325 Attach. 8.2

67 Attach. 8.3

100 100

N/A H/A
6.5xl0 6.5xl0

Attach. B.

Attach. 8.4

(4)

(4)-

(4j

Attachment 8 Test

Attachment 85 Test

Attachment 8.5'est

H/A N/A

Attachment 8.6 1. Test

Att h t C
2. E gi eering

ac men Anal sis .

Attachment 8.7 Test

Hone

Hone

None

-.None

Hone
one

'loodLevel Elev:
552'ove

Flood Level: Yes )(
No

Submergence N/A N/A N/A None

bootes: (l) See Section 2.4 in 79-018 report;
(2) See Section 4.1. in 79-01B report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-01B repay't.

I

Prepared by:
P

Reviewed by:

QA Acceptance;
'
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ATTACIIMEIIT A

Electrical Penetrations

System: 64
Uni t: "3

Harl<

Er.

rn

Plant I.D. tlo.

DW TEHP/3ES40l
DW TEHP/3ES3276
Fcv/Fsv-64-28n

-288
-28C
-28D
-28E
-28F
-28G
-28H

-28'-28K

-28L
-28M.

Room

0,*

0/
00
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Attachment B EEB Sf -DN/S

Rev

l. Integrated dose - 10 years normal operations plus one LOCA.

2. Penetrations
Connectors
Cable

352
325
340

3. Penetrations
Connectors
Cable

4. ! Penetrations
Connectors
Cable

5. Penetrations
and Cable

Connectors

6. Penetrations
Connectors
Cable

7. Penetrations
Connectors
Cable

8. Penetrations
Connectors
Cable

136.7
93
77.7

40 years
10 years
40 years

GE Report EPAQ-055, Low Voltage, Fmergency Environmental Test
GE Report EPAQ-060, Maximum Emergency Environmental Test-Signal
GE Report EPAQ-061, Maximum Emergency Environmental Test-Low
Voltage
Hyle Laboratory Report 43854-2, Browns Ferry Connectors Sandia
Report

TVA Engineering Report EEB 1921
TYA Engineering Report EEB 1921
TVA Engineering Report EEB 1921

GE Prototype Test Data - Epoxy L'ife Tests
Hyle Laboratory Report 4385-2, Browns Ferry Connectors
NRC o588 Materials List (Crosslinked Polyethylene)

Material tests
Sequential tests
Generic Material tests
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ATTACHMENT C

EEB Cu f OO($

Rev

TVA Engineering Report EEB 1921

This report is to update the documentation of the qualification of the
General Electric canister type electrical penetration assemblies used at
Browns Ferry Unit 3 for Class lE low voltage power and control service into
the drywell. TVA designations for these units are. EA, EB, EC, ED, EE, and
EF.

'C,

The penetration assemblies inside the drywell consist of four pertinent
features; the penetration conductor seals, the conductor pigtails, the
connectors affixed to the ends of the pigtails, and the junction box which
is bolted to the header plate and encloses the foregoing items.

The junction boxes are fabricated from 0.104-inch-thick steel. This thick-
ness is sufficient to essentially completely shield the box contents from
beta radiation and to reduce the total gamma dose by about 25 percent.
Therefore, the integrated 40-year normal operation plus one LOCA dose
seen by the box contents will be approximately 1.05 x 108 rads gamna and
the 10-year plus LOCA dose would be about 4.9 x 107 rads gamma. GE report
EPACT-046 indicates this level should cause no change in the epoxy sealant.
The GE Volkene cab)e (cross-linked polyethylene) is also known to be iittie
affected by 1 x 10 rads gama (see the NRC 0588 materials list for
acknowledgement of this). The connectors have been qualified for 6,9 x 10
rads (see Wyle report 43854-2) which exceeds the 10-year plus LOCA dose
they would receive by about 40 percent.

Regarding thermal aging, GE report "Prototype Test Data, Epoxy Life Tests,"
indicates the epoxy is suitable for 40 years service and the 'Vulkene
cable is known to also be suitable for 40 years service. Since the Browns
Ferry containment is inerted a large portion of the time, thermal aging
effects should be greatly reduced from what it would be in a normal air
environment. The connectors have been qualified for 10 years (see Wyle
report 43854-2).

The combined LOCA-HELB profile for Browns Ferry causes thermal aging
eq~ivalent to less than 30 days normal operation, as calculated by the
10 C rule. Therefore, the thermal aging effects of a LOCA-HELB can be
neglected. Aging due to any one LOCA or HELB would be considerably less..

s

The long-term humidity resistance of the epoxy is satisfactory (see GE
report EPACT-037, Epoxy Insulation Resistance Tests) and that of the
cable is well documented. Therefore, they will remain fully functional
for a year after a LOCA or HELB since neither the radiation, thermal,
or humidity effects of an accident have any significant effect on the
materials. The connectors show adequate insulation resistance at the end
of a combined LOCA-HEL'B event (see Wyle report 43854-2) to indicate the
ability to function for a year after an accident. Note also the Wyle
test was for a combined LOCA-HELB which is thermally more severe than any
one event would be, and the pressures were 25 psi higher than is expected
to actually occur.
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ATTACHMENT C (Continued)
Rev.

In conclusion, the penetration arih cable are qualified for 39 years
service plus a year of post-accident operation. The connectors are
qualified for 10 years service plus a year of post-accident operation,
and they should be replaced with qualified heat shrink splices at the

'ndof 10 years operation.
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Facility: Browns Ferry Nuclear Plant
'Unit: 2

D'ocket: 50-260

SYSTEH COHPONENT'EVALUATION WORK SHEET (Rev 2) (3)
Sheet No. EEB 64-0016
Revision
Date

EQUI PHENT DESCRIPTION

Parameter'VI

NHEN

Specifi-
cation

Qual'i-
cation

Specifi-
cation

Qualifi-
cation

0 UHEN N RE U LI IC N

HETHOD
UST DN

ITEHS

System: 64

Plant ID No. Attachment A

Component Cable ""> (PE)

16AMG, 2/c, Type HS

Hanufacturer: Attachment B

'".odel Number: N/A

Fvrfction:
Signal/Ins trumentati on

Accuracy: Req'd: N/A
Demon: N/A

Category: Attachment A

Service: Attachment A

:ocation: 9

Flood Level Elev:
552'ove

Flood Level: Yes 4
No

Operating
Time

Temperature .

(F)
Pressure

(r SIA)

Relative
Humidity (X)

Chemical
Spray

Radiation
(RAD)

A in

Submergence

Attachment A

211

15

. 100

N/A

2.1 x 10

N/A

203

N/A

100

N/A

4x107

20 ears

N/A

(4)

(4)

(4)

Attachment
C;3

IPCEA S»61-40
par 3.9 and
ttachment C.2

N/A

IPCEA S-61-40
par 3.9,
3.7.3, 6.7

N/A
NUREG-0588
Haterial
List
Attachment C. 1

N/A

Engineering
Analysis

Attachment C.2

'/A

Stan ar
Haterial
Requirement

. N/A

Generic
Haterial

Oper. Experience

N/A

None

None

'one

None

'None

. None

None

Votes: (1) See Section 2.4 in 79-010 report.
(2) See Section 4.1.2 $ n .79-018 report.
(3) All notes ahd other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-01B re<or't.

Prepared by:

Reviewed by:

gA Acceptance:





Attacl~ment A

System: 64
Unit: 2

EEB- 4<- oo~4
Rev

Component: cable
Nark. WVA

Plant 1. D. No. Raom Functi on/Servi ce

1R2870
2P2870
3R2870

9
9
9

PT-64-67 Air
PT-64-67 Air
PT-64-67 Air

A
A
A

1 yr
1 yr
1 yr
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ATTACNHENT B

Hark WVA

Contract No.

77K5-823265
72C7-83944
69C3-64863-1
72C7-74910-1

TR 822676 from SgN
76K5-87232

TR 827773 from BLN
78K5-824447

TR 826953 from BLN
78K5-824447

77KS-'820991
73C7-84211

~Te

FRXLPE/CSPE
FRXLPE/CSPE
PE/PVC
XLPE/CSPE

FREP/CPE

FREP/CPE

FREP/CPE

Hanufacturer

Rockbestos
Continental. Mire 5 Cable
Rockbestos
Continental Mire 5 Cable

Continental Mire 5 Cable

Anaconda

Anaconda

Boston Ins. Mire
ITT'
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Sheet No: EEB- (r - 4'>~~

Revision: 0

ATTACHMENT C

C. 1 TVA Engineering Report No. 1942

Coax, Triax, and Signal Cable

Coaxial and Triaxial cable installed at Browns Ferry were purchased
in accordance'ith General Electric Company Specification 22A1181,
and the appropriate NIL-C-17 specification. Signal cables, both
twisted pair and multiconductor, were purchased in accordance with
TVA specifications. Some cable were of cross-linked polyethylene
and chloronated polyethylene construction while the same kind of
cable furnished under other contracts were of high molecular
weight, high density polyethylene/polyvinyl chloride construction
and some even polyethylene/polyvinyl chloride construction. It is
not possible to make a complete identification by contract as to
which circuit and function they serve. Recent reclassification of

,some functions to lE status has made it almost a certainty that some
cables now in a safety category are of polyethylene/polyvinyl
construction.

Accordingly, we have examined the 20 HELB temperature profiles and
find that only compartments 1, 3, 6, and 9 show profiles which more
than briefly surpass the softening temperature of the linear poly-
ethylene. However, owing to the thermal time lag in the cable
material and the cable installation including the heat sink of conduit,
tray, and shield material, the insulation will not experience the HELB

-'emperature profile until some time has elapsed and the temperature
is lower. Further, no load heat rise need be taken into account
for these signal cables.

TVA has conducted tests (Chattanooga Central Laboratories Report No.
L81-81-6821 dated October 1980, of PE, PVC cables under a temperature
profile which envelops all the HELB profi les. Following this exposure,
these cables sustained a dielectric test while imersed in water of
660 volts for 5 min'utes, 960 volts for 5 minutes, and 220 volts ac
for'5 minutes in succession.

It is therefore our engineering judgment that this test confirms the
above and justifies interim operation until these types can be fully
qualified by our Wyle Laboratory tests to be concluded next April,
or replaced at the next refueling outage.

For those cables located in compartment 0 (the containment), the
service which these cables have ~een thus far has exposed them to a
gamma radiation dose of 6.25 x 10 rads or more. This is sufficient
to have cross-linked the polyethylene and PYC as well. Consequently,
the insulation is now in fact a thermoset material and is capable of .

the same temperature that TVA's cross-linked polyethylene cable has,
demonstrated and is capable of withstandino the LOCA/SLB and the post-
LOCA environment for a year.
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Facility: Browns Ferry Nuclear Plant
".ni t:
."ocket: 50-260

SYSTEM GOb>PONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet No. EEB 64-0017.
Revision
Date

EQUIPNENT DESCRIPTION
ENVIROI<HE~P,'OCUNEN A l N RE UAL IF I CA I N

METHOD
U STANDIN

ITB<S

System: 64

'lant ID No. Attachment A

".omponent Cable WVA~ (XL/

16AMG, 2/c, Type NS

'anufacturer: Attachment B

';odel Number: N/A

=uriction:
Signal/Instrumentation

accuracy: Req'd: N/A
Demon: N/A

:ategory:Attachment A

tervice: Attachment A

.ocation: 9

Parameter

Operating
Time

Temperature
(F)

Pressure
(PSin)

Relative
Humidity (~)

Chemical
Spray

Radiation.
(RAD)

Specifi-
cation

Attachment A

211

15

100

N/A

2.1 x 10

Qualift-..
cation

1 year

385

N/A

100

N/A

2xl0
40 years

Specifi-
cation

(4)

(4)

(4)

Qual ifi-
cation

Attachment C3 Engineering
Analysis and
Test

Generic
Simultaneous

Attachment C.l Test

N/A N/A

Generic
Silaultaneous

ttachment C.l Test

Generic

Attachment C, 1
equential

ttachment C.2 Generic Hat' Tes

None

None

None

None

'one

None

:lood Level Elev:
552'boveFlood Level: Yes P

No
Submergence N/A N/A None

bootes: (1) See Section 2.4 in 79-01B report.
(2) See Section 4.1. 2 in 79-01B report.
(3) All notes and other inforaation not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-01B repe't.

Prepared by:

Reviewed by:

QA Acceptance:





Attachment A

System: 64
Unit: 2

Component:
t1ark: ~A

EES-4f- auI7
Rev

Plant I. D. Ho. Room Function/Service

1R2870
2P2870
3R2870

9
9
9

PT-64-67 Air
PT-64-67 Air
PT-64-67 Air

A
A
A

1 yr
1 yr
1 yr





Rev

ATTACHHENT B

Hark MVA

Contract No.

77K5»823265
72C7-83944
69C3-64863-1
72C7-74910-1

TR 822676 from SON
76KS-87232

TR 827773 from BLN
78K5-824447

TR 826953 from BLN
78K5-824447

77K5-'820991
73C7-84211

~To

FRXLPE/CSPE
FRXLPE/CSPE
PE/PVC
XLPE/CSPE

FREP/CPE

FREP/CPE

FREP/CPE

Hanufacturer

Rockbestos
Continental Wire 8 Cable
Rockbestos
Continental Wire 5 Cable

Continental Mire 5 Cable

Anaconda

Anaconda

Boston Ins. Wire
ITT



Cl,
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ATTACHMENT C

Sheet No: EEB -(r - Ml
Revision: 0

C.l TVA Engineering Report No. 1945

Cable types: Coax, Triax, and Signal Cables of Cross-Linked Polyethylene
Construction

Rooms: 0-18

For signal cables which utilize cross-linked polyethylene insulation,
and the jacket is chlorosulfonated polyethylene or neoprene. The
following LOCA/SLB tests apply:

Hyle Laboratory Test Report 43854-3 dated April 26, 1978, LOCA
and SLB Qualification Test of Cables and Cable Splices.

0(

Franklin Institute Test Report F-C4113 dated May 1975.

Rockbestos Company Test Report dated July 1977, amended 1979.

Franklin Institute Test Report F-C5120 dated May 1980.

These cables are qualified by the above for all HELB areas and the
LOCA/SLB of the containment.

C.2 NUREG-0588 Material List

C.3 Because of the conservatism of the tests for XLPE and for silicone
insulation, including the severity of the mandrel bend and dielectric
test in water after the combined LOCA/SLB profile, it is our engineering
)udgment that there is sufficient margin to give reasonable assurance
of continued operability more than a year in the post-LOCA environment.

Reviewed by:

~-
Prepared by:

QA Acceptance:
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Facility: 8rowns Ferry Nuclear Plant'nit: 2

Docket. 50-260

SYSTEM COMPONENT ENLUATION MORK SHEET (Rev 2') (.3)
Sheet No. EEB 64-0018
Revision
Date

EQUIPMENT DESCRIPTION

Parameter

ENVIR NMEN

Specifi-
cation

Qualifi-
cation

Specifi-
cation

Quali fi»
cation

0 CUME ON REF LI ICATI N

METHOD

UTSTANDING
ITEMS

System: 64

Plant ID No. Attachment A
Operating

Time
AttachmentA 1 Year Attachment

C.4
Engineering
Analysis

None

Component Cable MCA, (P

14AMG, 1/c
Manufacturer:Attachment 8 .mpep "

(F) 153
Attachments
C.l and C.2 Attachment C.3 None

P.odel Number: N/A

Func ion: Control/Power

Accuracy: Req'd: N/A
Demon: N/A

Category: Attachment A

Service: Attachment A

Location: 9

Pressure
(PSIA)

Rel ati ve
Humidity ($ ).

Chemical
Spray

Radiation
(RAD)

A in

15

100 100

N/A N/A

2.1 x 10 4x107
7

(4)

(4)

(4)

IPCEA S-61-40
par 3.9, 3.7.
6.7

N/A

NUREG-0588
Materials
List

Standard
Material
Reauirement

N/A

Generic
Material
Test

None

'one

None

Flood Level Elev: 552~
Above Flood Level: Yes )( Submergehce

No
N/A N/A

N/A N/A None

Notes: (1) See Section 2.4 in 79-010 report.
(2) See Section 4.1.2 in 79-018 report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix 8 in 79-018 reposit.

Prepared by:
)

Reviewed by:

QA Acceptance:



Attachment A

System: 64
Unit:

EEB-H- +o<I
Rev

Component: Cable
t1ark: WCA (PN)

Plant I. D. No. Room

1RP23-IA
1RP97-IIA
1RP97-IIA
1RP322-IIB
1RP260-IB
1RP322-IIB
2RP23-IA
2RP97-IIA
2RP97-IIA
2RP322-IIB
2PP260-IB ,

2RP322-IIB
'RP23-IA

3RP97-IIA
3RP97-IIA
3RP322-IIB
3RP260-IB
3RP322-IIB

Function/Service

PS-64-56A Air
PS-64-56C Air
PS-64-56C Air
PS-64-56D Air
PS-64-56B Air
PS-64-56D Air
PS-64-56A Air
PS-64-56C Air
PS-64-56C Air
PS-64-56D Air
PS-64-:56B Air
PS-64-56D Air
PS-64-56A Air
PS-64-56C Air
PS-64-56C Air
PS-64-56D Air
PS-64-568 Air
PS-64-56D Air

A 1 day



ATTACI(MFNT B

Hark HCA

EEB 44- a~/I
Rev

Contract No. ~Te Manufacturer

72C7-75128
72X7-74885-1
73C7-84528
67C3-91618
72C7-75328-1
"70C7-54179-1

TR 822378)
822639)

5)
72C7-75228-1

72C7-83874-1

PW

P.N

PN

PN

PN.
PN

Plastic l<ire
Brand-Rex
Plastic Hire
Brand-Rex
Brand-Rex
Brand-Rex

Plastic Hire

Plastic Mire

5 Cable Corp

5 Cable Coro
'I

5 Cable Corp

5 Cable Corp





BC0
Sheet No.: EEB- 44-nO]g
Revision: 0

ATTACHMENT C

C. 1 IPCEA S-61-402 Paragraph 3.9 and Appendix 0

'C.2 TVA Engineering Report No. 1943

Cable types: PJ, PN, PNJ, PJJ, PSJ

Rooms 1-18

0,

This class of cables was purchased under TVA Standard Specification
No. 25.013, based on IPCEA S-61-402 (NEtN WC5). These standards
prgvide a product with an operating rating of 75 C continuous,
95 C (203 F), 500-hour overload rating total in a normal lifetime.
They are constructed of polyethylene insulation with Nylon and PVC
jacketing.

The jacket material has a higher retention of strength at elevated
temperature~, as the material was subjected to air oven aging of
121 C (250 F) for 7 days, Only compartments 1, 2, 3, 6, 9, 10,
and ll show HELG profiles which more than briefly surpass the
softening temperature of the insulation. However, owing to the
thermal'time lags in %he cable material and cable installation, the
insulation nor even the jacket experience the temperature profile
until some time has elapsed.

'VA

has conducted tests (Chattanooga Central Laboratories Report
No. 81L-81-6821 dated October 1980, of these cables under a temperature
profile which envelopes all the HELB profiles. Following this
exposure these samples sustained a dielectric test immersed in
water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 volts for 5 minutes in succession.

C.3

It is therefore our engineering judgment that this test confirms
the above and justifies interim operation'until these types can be
fully qualified by our Hyle Laboratory tests to be concluded next
April or replaced at the next refueling outa'ge.

Temperature (}ualification t1ethod

C.3.1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

~ .

C.4 The post-HELB conditions are less
in our judgment, the cables could
post-accident of a year.

than the normal cable rating and,
operate satisfactorily for a

Prepared by:

Reviewed by:
I

gA Acceptance:





Facility: Browns Ferry Nuclear Plant
Unit: 2

Docket: 50-260

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet No. EEB 64-0019
Revision
Date

EQUIPMENT DES CRI PTIO
EN VIROHMENT

Specifi-
Parameter cation

Qualifi-
cation

Specifi-
cation

Qualifi-
cation

DOCUMENTATION REF QUALIF ICATION
i";ETHOD

OUTSTANDING
ITE<',S

System:

Plant ID Ho. Attachment A

Coimponent Cable WGB, (P

12AWG, 2/c
Mian«facturer: Attachrnent B

l'.odel Number: N/A

Fuqction: Control/Power

Accuracy: Req'd: H/A
D mon: iH/A

Category: Attachment A

Service: Attachment A

Location: 9

Operating
Time

Temperature
(F)

Pressure
(PSIn)

Relative
Humidity (N)

Chemical
Spray

Radiation
( fQD)

A in

Attachment A

211

15

100

.2.1 x 10

N A

1 Year

153

H A

100

N/A

4xl 07

(4)

(4)

Attachment
C.4

Attachments
C.l and C.2

IPCEA S-61-40
par 3.9, 3.7.
6.7

H/A

HUREG-058&
Materials
List

mn C2

Engineering
Analysis

Attachment C-3

Standard
Material
Reauirement

N/A

Generic
Material
Test

r Exoerience

None

None

H n

Hone

'one

Hone

Hone

Flood Level Elev:
552'boveFlood Level: Yes P.

No
Submergence N/A N/A N/A Hone

"0 es'1) See Section 2.4 in 79-010 report.
(2) S e Section 4.1.2 in 79-01B report.
(3) All rotes and other information not on these

sh ts are on the attached appendix sheets.
(4) Sce Section 3.0 and/or Appendix B in 79-01B repai:.

Prepared by:

Reviewed by:

QA Acceptance;





Attacliment A

System: 64
Unit: 2

EEB-fj+ CIOIf
Rev

Component: Cable
t1ark: VGB (PVJ)

Plant I. 0. No. Room

1ES750-I
1ES991-I
1ES992-I
lES753-I
2ES750-I
2ES991-I
2ES992-I
2ES753-I
2ES3253-II
3ES750-I
3ES991-I
3ES992-I
3ES753-I

Function/Service

PS-64-58B Air
PS-64-58B Air
PS-64-58D Air

. PS-64-58D Air
PS-64-58B Air
PS-64-58B Air
PS-64-58D Air
PS-64-58D Air
PS-64-58C Air
PS-64-58B Air
PS-64~58B Air
PS-64-58D Air
PS-64-58D Air

~Cate or ~Oerating T'me

A 1 yr





ATTACHMENT B

Hark WGB

EEB

Rev

Contract No.

67C3-91618
73C7-84528
75K7-86150-1
75jl5-86506-1
74C7-.85069-1
70C7-54179-2
71 X7-54761-1
72C7-54872
70C7-54179-1

~Te

PNJ
PJJ
PJJ
PJJ
PJJ
PNJ
PNJ
PNJ
PNJ

Manufacturer

Brand-Rex
Rome Cable
Cyprus
A!!!erican Insulated Hire
Rome
Plastic Hire E Cable Corp
General Cable
Plastic Wire 5 Cable Corp
Brand-Rex



0



Sheet No.: EEB- Cd-.d>/g

Revision: 0

ATTACHMENT C

C. 1

C.2

IPCEA S-61-402 Paragraph 3.9 and Appendix 0

TVA Engineering Report No. 1943

Cable types: PJ, PN, PNJ, PJJ, PSJ

Rooms 1-18

C.3

C.4

This class of cables was purchased under TVA Standard Specification
No. 25.013, based on IPCEA S-61-402 (NEMA WC5). These standards
prgvide a product with an operating rating of 75 C continuous,
95 C (203 F), 500-hour overload rating total, in a normal lifetime.
They are constructed of polyethylene insulation with Nylon and PVC
jacketing.

The jacket material has a higher retention of strength at elevated
temperature~, as the material was subjected to air oven aging of
121 C (250 F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,
and ll show HELB profiles which more than briefly surpass the
softening temperature of the insulation. However, owing to the
thermal time lags in the cable material and cable installation, the
insulation nor even the jacket experience the temperature profile
until some time has elapsed.

TYA has conducted tests (Chattanooga Central Laboratories Report
No. 81L-81-6821 dated October 1980, of these cables under a temperature
profile which envelopes all the HELB profiles. Following this
exposure these samples sustained a dielectric test immersed in
water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 volts for 5 minutes in succession.

It is therefore our engineering judgment that this test confirms
the above and justifies interim operation until these types can be
fully qualified by our Wyle Laboratory tests to be concluded next
April or replaced at the next refueling outage.

Temperature Qualification Method

C.3.1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

The post-HELB conditions are less than the normal cable rating and,
in our judgment, the cables could operate satisfactorily for a
post-accident of a year,

I

Prepared by:

Reviewed by:
I

QA Acceptance:



Facility: Srowns Ferry Nuclear Plant
Unit: 2

Docket: 50-260

SYSTEM COMPONENT ENLUATION HORK SHEET (Rev 2) (3)
Shee". Ho. EEB 64 0020,
Revision
Date

EQUI PMEHT DESCRIPTION

Parameter

ENVIRONMENT

Specifi-
cation

Qualifi-
cation

Specifi-
cation

Qualifi-
cation

DOCUMEHTATlON REF QUALIFICATIOH
METHOD

OUTSTANDING
ITE~;S

System: 64

Plant ID Ho. Attachment A
Operating

Time
Attachment A 1 Year Attachment

C.4
Engineering
Analysis

None

Component Cable WHB. (P

14AWG, 2/c
Manufacturer:Attachment B

t'.odel Number: N/A

Function: Control/Power

Temperature
(F)

Pressure
(PSln)

214

15

153

H A (4)

Attachments
C.l and C.2 Attachment CD 3

N A

None

Non

Accuracy: Req'd: N/A
Demon: H/A

Category: Attachment A

Se:vice: Attachment A

Location:

Relative
Humidity (5)

Chemical
Spray

Radiation
(RAD)

A in

100

2.1 x 10

100

N/A

4x107

(4)

(4)

IPCEA S-61-40
par 3.9, 3.7.
6.7

N/A

NUREG-0588
Materials
List
A hmen C.2

Standard
ala ter i a 1

Requirement

N/A

Generic
Material
Test

r Exnerien

None

None

None

None

Flood Level Elev:
552'boveFlood Level: Yes $

No
Submergence H/A H/A N/A None

Notes: (1) See Section 2. 4 in 79-018 report.
(2) See Section 4.1.2 in 79-018 report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-01B report.

Prepared by:

Reviewed by:40M

QA Acceptance;





Attachment A

System:, 64
Unit: 2

EEB-H= oo ZO
Rev

Component: Cable
Hark: WHB (PNJ)

Plant I. D. No. Room

1ES5-I
1ES21-I
2ES2678-II
2ES5-I
2ES21-I
2ES2681-I
2ES3250-II
2ES3491-II
2ES3492-II

Function/Service

PS-64-57B Air
PS-64-57D Air
PS-64-57A Air
PS-64-57B Air
PS-64-57D Air
PS-64-57C Air
PS-64-58A Air
PS-64-58A Air
PS-64-58C Air

A 30 days





ATTACNHENT 8

Mark WHB

Rev

Contract No.

67C3-91618
87148 XFR From SQN 72C7-

75228-1

75K7-86150-1
73C7-84528
75K5-86506-1
72C7-75328-2
70C7-54179-1

~Te

PNJ

PJJ

PJJ.
PJJ
PJJ
PNJ
PNJ

Manufacturer

Plastic Wire 5 Cable

Plastic Wire 8 Cable

Cyprus
Rome Cable
AIM
Tamaqua
Brand-Rex





Sheet No.: EEB- -Oooo
Revision: 0

ATTACHMENT C .

C. 1

C.2

IPCEA S-61-402 Paragraph 3.9 and Appendix 0

TVA Engineering Report No. 1943

Cable types: PJ, PN, PNJ, PJJ, PSJ

Rooms 1-18

This class of cables was purchased under TVA Standard Specification
No. 25.013, based on IPCEA S-61-402 (NEMA MC5). These standards
prgvide a product with an operating rating of 75 C continuous,
95 C (203 F), 500-hour overload rating total in a normal lifetime.
They are constructed of polyethylene insulation with Nylon and PVC
jacketing.

The jacket material has a higher retention of strength at elevated
temperature~, as the material was subjected to air oven aging of
121 C (250 F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,
and 11 show HELB profiles which more than briefly surpass the
softening temperature of the insulation. However, owing to the
thermal time lags in the cable material and cable installation, the
insulation nor even the jacket experience the temperature profile
until some time has elapsed.

TVA has conducted tests (Chattanooga Central Laboratories Report
No. 81L-81-6821 dated October 1980, of these cables under a temperature
profile which envelopes all the HELB profiles. Following this
exposure these samples sustained a dielectric test imnersed in
water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 volts for 5 minutes in succession.

C.3

C.4

It is therefore our engineering judgment that this test confirms
the above and justifies interim operation until these types can be
fully qualified by our 'tlyle Laboratory tests to be concluded next
April or replaced at the next refueling outage.

Temperature gualification Method

C.3.1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

The post-HELB conditions are less than the normal cable rating and,
in our judgment, the cables could operate satisfactorily for a
post-accident of a year.

Prepared by:

Reviewed by:

gA Acceptance:





Facility: Browns Ferry Nuclear Plant
Uni t:
Cocket: 50-260

SYSTEM COMPONENT FVALUATION WORK SHEET (Rev 2) (3)
Sheet No EEB 64 0021
Revision
path

EQUI PM=NT DESCRIPTION

System: 64

Plant ID No. Attachment A

Component Cable

14AMG, 2/c, WHB, (PHJ)

Manufacturer:Attachment B

Modal Number: N/A

Function: Control/Power

Accuracy: Req'd: N/A
Demon: il/A

Category: Attachment A

Service: Attachment A

Location:

Flood Level Elev:
552'boveFlood Level: Yes $

No

Parameter

Operating
Time

Temperature
( F)

Pressure
(PSIA)

Relat-;ve
Humidity (5)

Chemical
Spray

Radiation
(RAP)

A in

Submergence

ENVIRONMENT

Specifi-
cation

Attachment A

174

15

100

N/A

3.1 x 10

H A

Qual if1-
cation

1 Year

153

N A

100

N/A

4xl07

Specifi-
cation

(4)

(4)

(4)

Qualifi-
cation

At:achment
C.4

Attachments
C.l and C.2

N A

IPCEA S-61-40
par 3.9, 3.7.
6.7

N/A

tlUREG-0588
Materials
List

t c n.C2

N/A

UALIF ICATION
METHOD

Engineering
Analysis

Attachment C.3

Standard
Material
Reauirement

. Generic
Material
Test

Ex erience

N/A

OUTSTLXDING
ITE.MS

None

None
{

Nnn

None

None

None

None

Hone

iso dies i (1) See Section 2.4 in 79-010 report.
(2) See Section 4.1.2 in 79-01B report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-01B repdj "..

Prepared by:

Reviewed by:

QA Acceptance;



Attachment A

System: 64
Unit: 2

Component: Cable
fiark: tv%.B (PNJ)

EEe-C+. a>al
Rev

Plant I. 0. No. Room Function/Service

1PL3805
2PL3805
3PL3805
1PL3805
2PL3805
3PL3805

12
12
12
12
12
12

FSV-64-31 Air
FSV-64-31 Air
FSV-64-.31 Air
FCV-64-31 Air
FCV-64-31 Air
FCV-64-" 31 Air

A/B
A/B
A/B

A
A

1 hr/1 yr
1 hr/1 yr
1 hr/1 yr
1 yr
1 yr
1 yr



ATTACHYiENT B

Hark >IHB

Rev

Contract No.

67C3-91618
87148 XFR From S(jN 72C7-

75228-1

75K7-86150-1
73C7-'84528
75KS-86506-1
72cj-75328-2
70C7-54179-1

~Te.

PNJ

PJJ

PJJ.
PJJ
PJJ
PNJ
PNJ

Hanufacturer

Plastic Hire E Cab)e

Plastic Mire 5 Cable

Cyprus
Rome Cable
AIM
Tamaqua
Brand-Rex



0
BC

Sheet No.: EEB- 4 4 "P 42.(

Revision: 0

ATTACN1ENT C

0

C. 1

C.2

IPCEA S-61-402 Paragraph 3.9 and Appendix D.

TVA Engineering Report No. 1943

Cable types: PJ, PN, PNJ, PJJ, PSJ

Rooms 1-18

This class of cables was purchased under TVA Standard Specification
No. 25.013, based on IPCEA S-61-402 (NEtN WC5). These standards
pr~vide a product with an operating rating of 75 C continuous,
95 C (203 F), 500-hour overload rating total in a normal lifetime.
They are constructed of polyethylene insulation with Nylon and PVC
jacketing.

The jacket material has a higher retention of strength at elevated
temperature~, as the material was subjected to air oven aging of
121 C (250 F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,
and ll show HELB profiles which more than briefly surpass the
softening temperature of the insulation. However, owing to the
thermal time lags in the cable material and cable installation, the
insulation nor even the jacket experience the temperature profile
until some time has elapsed.

TVA has conducted tests (Chattanooga Central Laboratories Report
No. 81L-81-6821 dated October 1980, of these cables under a temperature
profile which envelopes all the HELB profiles. Following this
exposure these samples sustained a dielectric test immersed in
water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 volts for 5 minutes in succession.

C.3

C.4

It is therefore our engineering judgment that this test confirms
the above and justifies interim operation until these types, can be
fully qualified by our Wyle Laboratory tests to be concluded next
April or replaced at the next refueling outage.

Temperature gualification tlethod

C.3.1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

The post-HELB conditions are less than the normal cable rating and,
in our judgment, the cables could operate satisfactorily for a
post-accident of a year.

Prepared by:

Reviewed by:

gA Acceptance:
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Facility: Srowns Ferry Nuclear Plant
'Uni t: 2

Docket: 50-260

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
„Sheet No. EEB 64-0022
Revision

. Date

EQUIPMENT DESCRIPTION

System: 64

Plant ID No. Attachment A

Parameter

Operating
Time

ENV NMEN

Specifi-
cation

Attachment A

Qualifi-
cation

1 Year.

Specifi-
cation

Qual ffi-
cation

Attachment
C.3

DOCUMEN ON RE ULI I T N

METHOD

Engineering
Analysis

.OUTST DIN
ITEMS

None

Component Cable MVA; (PE)

16AWG, 2/c, Type AS

Manufacturer: Attachment S

'".odel Number: N/A

Function:
Signal/Instrumentation

Accuracy: Req'd: N/A
Demon: N/A

Category: Attachment A

Service: Attachment A

: ocation:

Temperature
(F)

Pressure
(PSIA)

Relative
Humidity (g)

Chemical
Spray

Radiation
(RAD)

A in

199

15

100

N/A

3.1 x 10

203

N/A

100

N/A

4xl07

20 ears

(4)

(4)

(4i

IPCEA S-61-40
par 3.9 and
ttachment C.2 Attachment C. 2

N/A

IPCEA S-61-40
par 3.9,
3.7.3, 6.7

Standar
Material
Requirement

N/A
NUREG-0588
ttaterial
List

N/A

Generic
Material

Attachment C.l Oper. Experience

None

'one

None

'None

None

Flood Level Elev:
552'ove

Flood Level: Yes )t
No

Submergence N/A
N/A N/A None

'bootes:

(1) See Section 2.4 in 79-010 report.
(2) See Sectioo 4.1.2 in 79-01B report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3,0 and/or Appendix B in 79-018 report.

' Prepared by:

Reviewed by:

QA Acceptance;
'





Attachment A

System: 64
Uni t:

EEB-4g oo2.2.
Rev

Component: Cable
Hark: MVA

1R2726
1R2725
2R2726
2R2725
2R2725
2R2726
2R2715
2R2716
3R2726
3R2725

12
12
12
12
12
12
12
12
12
12

Plant I. D. No. Room Function/Service

PX-64-51 Air
PX-64-51 Air
PX-64-51 Air
PX-64-51 Air
PT-64-51 Air
PT-64-51 Air
PX-64-54 Air
LT-64-54 Air
PX-64-51 Air
PX-64-51 Air

~Cate or ~0era in~Time

A/B 1 hr/1 yr





Rev

ATTACHMENT B

Hark WVA

Contract No.

77K5-823265
72C7-83944
69C3-64863-1
72C7-74910-1

TR 822676 from SgN
76K5-87232

TR 827773 from BLN
78K5-824447

TR 826953 from BLN
78K5-824447

77K5-820991
73C7-84211

~To

FRXLPE/CSPE
FRXLPE'/CSPE
PE/PVC
XLPE/CSPE

FREP/CPE

FREP/CPE

FREP/CPE

'anufacturer

Rockbestos
Continental Wire 8 Cable
Rockbestos
Continental Wire 5 Cable

Continental Wire 5 Cable

Anaconda

Anaconda

Boston Ins. Wire
ITT'



Sheet No: EEB- 002,~
Revision: O

ATTACHMENT C (Continued)

C.l (Continued)

Continued operation is justified, and TVA has prepared a LOCA/SLB,
thermal aging, and radiation test procedure to be performed by Wyle
Laboratories on samples of this cable to demonstrate the validity
of this conclusion. Results of this testing program are expected to
be available in April 1981.

One cable RG-114A/U has the possibility of being sensitive to pressure
changes owing to its partial air dielectric; however, an analysis of
this effect has indicated that the change in dielectric constant can
be tolerated. Consequently for this cable too, there is justification
for continued operation. The compression effect on the dielectric
will be likewise tested at Wyle Laboratories along with the other
cable tests and results are expected to be available by April 1981.

1

C.2 Standard Material Long-Term Overload Temperature Rating

C.3 The post-HELB conditions are less than the normal cable rating and,
in our judgment, the cables could operate satisfactorily for a
post-accident of a year.

Prepared by:

Reviewed by:

gA Acceptance:
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Facility: Browns Ferry Nuclear Plant
Unit: 2
Docket: 50-260

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet No EEB 64 pp23
Revision
Date

EQUIPMENT DESCRIPTION

Parameter

ENYIR NMEN

Specifi-
cation

Qualifi-
cation

Specifi-
cation

Qualifi-
cation

OOCUM N A ION RE UALIF Cn I N

METHOD

OUTSTAN IN
ITEMS

System: 64

Plant ID No. Attachment A
Operating

Time
Attachment A 1 year Attachment G3 Engineering

Analysis and
Test

None

Component Cable MVA; (XL/

16AWG, 2/c, Type MS

",anufacturer: Attachment B

:.odel Number: N/A

'unction:
Signal/Instrumentation

accuracy: Req'd: N/A
Demon: N/A

:ategory:Attachment A

lervice: Attachment A

Temperature
(F)

Pressure
(PSIA)

Relative
Humidity (")

Chemical
Spray

199

15

385

N/A

N/A N/A

100 . 100,

(4)

(4)

(4)

Attachment C.l

N/A

ttachment C.l

Generic
Simultaneous
Test

N/A

Generic
Simultaneous
Test

None

None

None

None

.ocation: 12

Radiation
{RAD)

A in
3.1 x 10

N A ~

2x10

.40 ears

Attachment C. 1

ttachment C 2

Generic
Sequential

Generic Mat'1 Tes None

liood Level Elev:
552'boveFlood Level: Yes g

No
Submergence N/A N/A N/A N/A None

iotes: (1) See Section 2. 4 in 79-010 report.
(2) See Section 4.1. 2 in 79-01B report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-018 report.

Prepared by:

Reviewed by:

QA ACceptance;
'



Attachment A

System: 64
Vni t:

EEe-4+ ao>s
Rev

Component: cable
t1ark: mA

Plant l. D, No. Room Function/Service ~Cate or ~Cere;in~Time

1R2726
1R2725
2R2726
2R2725
2R2725
2R2726
2R2715
2R2716
3R2726
3R2725

12
12
12
12
12
12
12
12
12
12

PX-64-51 Air
PX-64-51 Air
PX-64-51 Air
PX-64-51 Air
PT-64-51 Air
PT-64-51 Air
PX»64-54 Air
LT-64-54 Air
PX-64-51 Ai.r
PX-64-51 Air

A/B 1 hr/1 yr

h

a





Rev

ATTACH!1ENT B

Hark WVA

Contract No.

77K5-823265
72C7-83944
69C3-64863-1
72C7- 74910-1

TR 822676 from SgN
76K5-87232

TR 8277?3 from BLN
78K5-824447

TR 826953 from BLN
78K5-824447

77KS-820991
73C7-84211

FRXLPE/CSPE
FRXLPE/CSPE
PE/PVC
XLPE/CSPE

FREP/CPE

FREP/CPE

FREP/CPE

Hanufacturer

Rockbestos
Continental Wire 5 Cable
Rockbestos
Continental Wire II Cable

Continental Wire 5 Cable

Anaconda

Anaconda

Boston ?ns. Wire
ITT'



0



0
~ (

13C

Sheet No: EEB — +

Revision: 0

ATTACHMENT C

C.l TVA Engineering Report No. 1945

Cable types: Coax, Triax, and Signal Cables of Cross-Linked Polyethylene
Construction

Rooms: 0-18

For signal cables which utilize cross-linked polyethylene insulation,
and the jacket is chlorosulfonated polyethylene or neoprene. The
following LOCA/SLB tests apply:

Wyle Laboratory Test Report 43854-3 dated April 26, 1978, LOCA
and SLB Qualification Test of Cables and Cable Splices.

0
Franklin Institute Test Report F-C4113 dated May 1975.

Rockbestos Company Test Report dated July 1977, amended 1979.

Franklin Institute Test Report F-C5120 dated May 1980.

These cables are qualified by the above for all HELB areas and the
LOCA/SLB of the containment.

C.2 NUREG-0588 Material List

C.3 Because of the conservatism of the tests for XLPE and for silicone
insulation, including the severity of the mandrel bend and dielectric
test in water after the combined LOCA/SLB profile, it is our engineering
judgment that there is sufficient margin to give reasonable assurance
of continued operability more than a year in the post-LOCA environment.

Reviewed by:

~ .

Prepared by:

QA Acceptance:



Facility: Browns Ferry Nuclear Plant
Unit: l
Docket: 50-259

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet 4o EEB 64 0024
Revision
Date

EQUIPMENT DESCRIPTION

System: 64

Plant ID No, Attachment A

Parameter

Operating
Time

ENVIR NMEN

Specifi-
cation

ttachment A

Qualifi-
cation

1 Yea

Specifi-
cation

Qualifi-
cation

Attachm
C.3

0 CUMENT I N REF ~UA IF100 I 0
METHOD

nt Engineerin
Analysis

OUTSTAN0 IN
ITEMS

None

Component Cable
16AWG, 3/c, NVB, (PE)

Manufacturer:Attachment B

Yodel Nurser: N/A

Function:

Signal/ Ins trumentati on

Accuracy: Req'd:
Demon: N/A

Category: Attachment A.

Service: Attachment A

ocation: 9

=lood Level Elev:
552.'(boveFlood Level: Yes X,

No

Temperature
(F)

Pressure
(PSIA)

Relative
Humidity (5)

Chemical
Spray

69.7

100

N/A

Radiation
(RAD)

A in

6.5x)0
0'xl08

ttach. C.l

Submergence N/A

N/A

100

N/A

4xl07

10 years

N/A

(4)

(4)

(4)

IPCEA S-61-40
par 3.9 and

nd

N/A

IPCEA S-61-40
par 3.9,
3.7,3, & 6.7

N/A
NUREG-0588
Material
List
Attachment C. 2

N/A

Standard Mat'1
Long-Term Temp.
Ratin

Standard
Material
Requirement

N/A *

enenc
Material
Tests

Oper. Experience

N/A

None

None

None

None.

None

None

None

.1'otes: (1) See Section 2. 4 in 79-01B report.
(2) See Section 4.1. 2 in 79-010 report.
(3) All notes and other information rot on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in ?9-01B report.

Prepared by: Q

Reviewed by: 8 rP.

QA Acceptance;

~ '0 -
~

~ pic „~ -,





Attachment A

System: 64
Unit:

Component: cable
Hark: WVS

EEB-Cf- aOR Y
Rev

Plant I. D. No. Room Function/Service

XES401
ZES3276

0
0

7E-64-52C DW TEMP
7E-64-52A DW TE6'

1 Year
+





EEB
4i f-d&2f

Rev

ATTACk(HENT B

Hark WVB

Contract No.

72C7-83849
72C7-74910-2
69C3-64863-1

TR 822675 from
WBN 74C7-85259

TR 820907 from
'4C7-85259

73C7-84211

~Te

CSPE/CSPE
XLPE/CSPE
PE/PVC

XLPE/CSPE

XLPE/CSPE

Hanufacturer

BIW
Oko'ni te
Rockbestos

Bel den Corpora tion

Belden Corporation

ITT Surp.





Sheet No: EEB -0'4-
402+'evision:

ATTACIQiENT C

C.l,Integrated dose - 10 years plus accident

Beta Dose

References:

1. W. W. Parkinson, 0. Sisman, October 1970, The Use of Plastics
and Elastomers in Nuclear Radiation.

2. R. B. Blodgett, R. G. Fisher, June 1968, Insulations and Jackets
foz Control and Power Cables.

3. M. Asaka, S. Yamamoto, 1973, Radiation Resistance of Plastic
Insulating Materials for Cable.

4. Anaconda-Continental Test Report No. 79117 dated April 1979.

5. Wyle Laboratory Test Report 43854-3.

6. Franklin Institute Test Reports E-C4113 and FC-5120.

7. Rockbestos Company Test Rcport dated July 1977 amended 1979.

The TVA value c f 4 x 10 rads for the beta accident dose at the9

periphery of the containment is being reevaluated due to its high
value. However, us ng this value and making reference to the 7901-
B DOR guidelines secrion 4.2.1 and the depth dose penetration,
which uwing to e".~ low penerrating power of beta particles gives a
factor of 10 re~notion for 40 mils of )acketing material, and a
factor of 10 for -n 'nsulation thickness of 30 mils and which is
conservative foz TVA's 600-volt power and control cables and extremely
conservative fcz "„".'A's triax and coax and signal cable due to their
thickness and ".n;: zescnce of metallic shielding material, and
assigning a fac o~ ~i 5 for the installation shielding of metal
trays, conduit, boxes, an) flexible conduit, we arrive at a total
effective 'dose oi .8 x 10 zads of beta.

r
Since the energy dissipation of gamma radiation occurs via ionizing
processes, one can add the accident dose of 4 x 10 rads of gamma
directly. The «ccumulated integrated gamma 10-year dose (.the time
presently assigned to connectors and penetrations) .amounts to
2.5 x 10 rads which added directly gives a total dose of 7.3 x 10
rads. In addition, since the containment is inezted in opezation,
the scission rate and deterioration of the insulation and )acketing
materials through oxidation will be much less than for tests conducted
'in air.



Cl



Sheet. ho: HEBE'0"+>++

ATTACK~tENT C (Con'd) Revision: 0

Since the above value of 7.3 x 10 is less than the values for7

which we have in-ajr test data for SROAJ types (1.2 x 10 ) and for
XLPE types (2 x 10 ), it is concluded that the beta dose in an
accident will no" di qualify the cables presently installed, and
the cables will remain operable in the service environment.

v' 2 7'VA Engines cia g Repo ' 'io o 19

Cable types: Coax, Triax, and Signal Cables of Cross-Linked Polyethylene
Construction

Rooms: 0-18

For signal cables which utilize cross-linked polyethylene insulation,
and the jacket is chlorosulfonatcd polyethylene or neoprene. The
following LOCA/SLB tests apply:

Qyle Laboratory Test Report 43854-3 dated April 26, 1978, LOCA

and SLB Qualification Test of Cables and Cabl~ Sp1ices.

Franklin institute Test Report F-C4113 dated ofay 1975.

Rockbestos Company Test Report dated July 1977, amended 1979.

Franklin Institute Test Report F-C5120 dated Hay 1980.

These cable are qu"lified by the above for all HELB areas and the
LOCA/SLB of the -ontainment.

Reviewed by:

Prepared by:

QA Acceptance:
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F'c",.ity: Brcwns Ferry Nuclear. Plant

uocka t: 50-259

E JIP's" 'T 0"SCRIPTION

Parameter

(3)
Sheet No. EEB-64-0025.
Revision
Date

~COCOONS".
"N'ST

L OW i'<6F~Q 0 JTSTr's's 0 I !G

I;EYS
UA'. ICATION

NETMCD

i!'sVI RCHK:"NT

Qual if.i-
cation

Specifi-
cation

Qual', i-
cation

Soacifi-
cation

SYSTE11 COtiPONENT EVALUATION WORK SHEET (Rev 2)

Cyr t rs

!ass s
' No ~ EF

Oparatirg
Time

ttachment A~ 1 Year Attachment C Engineering
Analysis Hone

Co;.,-„„-..ant Electrical.
Penetration Assembly

.'-:anufacturar: General
Electric Company

:.odal ."iu;"."er: Series 100

Tempep ura
( F)-

Pressure
(PSIA)

325

67

ttach. 8.7

Attach. 8.3 (4)

Attachment 8.4

Attachment B.

Simultaneous
Test

Simultaneous
Test

None

None

. ua'cti on: .Low vol tage
power and control primary
containment penetration

.:cc racy: Raq d:.
0-'s rx\ ~

S isisxi ~ ~

Ca agory: See Attachment A

Service: See Attachment A

Location: 0

;lood Level Elav:
552'."oveFlood Level: Yes )(

Ko

Ra'. ati ve
Humidis ty (tds),

Chemical.
Splay

Rad~at-son
(w,o)

Aair.n

Subm rgence

100

: 6.5xl07
4xl09

N A

100

N/A

6.9x10
4xl0

40 years

N/A

(4)..

(4)

(2

Attachment B.
Simultaneous
Test

N/A N/A

N/A

1. Test
Attachment B. 2. Engineering
Attachment C ~ 'nalysis
Attachment B. Attachment 8.7

None

None

None

None.

None

"o ~s (1) See Section 2..4 in 79-018 report.
(2) Sea Section 4.1. in 79-018 report.
(3) A',1 notes and other information not on tnesa

s'.". =" s ara on the attached appardix sheets.
(4) Saa Sacti"n 3.0 and/or. Append:x B:in 79-018 report.

Prepared by:

Reviewed by:

(A Acceptance:





Rev

ATTAC1.",Cia A

Electrical Penetrations

Syste..~: 64
Uni t:

11ar1: Pl ant I.D. tlo. R00Q

DH/TfVP/1 ES40l
Dh/TEMP/1ES3276
FCV/FSV-64-28A

-288
-28C
-28D
-28E
-28F
-28G
-28H
-28J
-28K
-28L
-28M

0~
0
00



26

Attachment 8 EEB — +'O2 5

l. Integrated dose - 10 years normal operation plus one LOCA Rey

2. Penetrations
Cable
Splices

3. Penetration
Cabl e
Splices

4. Penetrations
and Cable

Spl i ces

5, Penetrations
Cabl e
Splices

6. Penetrations

Cabl e
Splices

7, Penetrations
Cabl e

Splices

340
340
358

103
103
134

GE 100 Series Low Voltage gvalification Test Report dated
January 1974 and Addendum No. 1 dated !larch 1974

FIRL Final Report F-C4033-3

TYA Engineering Report EEE 1926
TVA Engineering Report EEB 1926
TVA Engineering Report EE". 1926

GE Report 100 Series Low Voltage gualification Test Report
dated January 1974
NRC 058S flaterials List (Crosslinked Polyethylene)
TVA Engineering Report EED 1926 (Attachment C)

Material .Tests
Generic I",aterial Tests
Tests and Analysis





26
EEB 4 +- 002.~

fey'ttachment

C

TVA Engineering Report 1926

This report is to update the documentation of the qualification of the
General'Electric Series 100 modular-type electrical penetration assemblies
used at Browns Ferry Units 1 and 2 or Class lE low voltage power and control
service into the drywell ~ TVA designations for these units are EA„ EF, and
EG.

The penetration assemblies inside the drywell consist of four pertinent
features; the penetration conductor seals, the conductor pigtails, the
pigtail splices, and .the junction box which is bolted to the header plate
and encloses the foregoing items.

The junction boxes are fabricated from 0.104-inch-thick steel. This thick-
ness is sufficient to essentially completely shield the box contents from
beta radiation and to reduce the total gamna dose by about 25 percent.
Therefore, the integrated 40-year normal operation plus one LOCA dose
seen by the box contents will be approximately .1.05 'x 108 rads gamna. The
penetration epoxy seals, the Vulkene cable, and Raychem MCSF-N heat shrink
splice insulation are documented to be qualified for this level of radiation.

Regarding thermal aging, the epoxy sealants are documented for 40-year
life and the vulkene cable, (Crosslinked polyethylene) is known to be
suitable for 40 years service. The Paychem heat shrink tubing are fully
qualified by FIRL report F-C4033-3 except a normal temperature life equiva-
lent of the accelerated a'ging performed was not specified. However the
tubing material is a thermosetting, crosslinked, polyethylene-based material
and the thermal preaging performed 7 days at 150oC, is generally in agreement
with Arrhenius curves experimentally der'ived for similar insulating compounds

and which predict 40 years life at 80o to 90oC temperatures. Additionally,
since the Browns Ferry containment is inerted a large portion of the time,
thermal aging effects will be greatly reduced from what it would be in a normal
air environment resulting in better retention of initial properties at the end

of 40 years than indicated by the available test data on the penetration assembly
materials.

The long term humidity resistance of the epoxy sealants, Vulkene cable,
and Raychem splices is also documented.

LOCA reports available indicated the penetration seals, Vulkene cable, and

Raychem heat shrink tubing retain sufficient insulation resistance after
LOCA testing to indicate the ability to function for one year post accident
operation.

In conclusion these penetration assemblies are qualified for 40 years normal
service and one year of post accident operation.



Il



.0
26

r=ci!it~': Brcuua Ferry!Iu-le r. IIla. t

C cr'ot'50-260

SYSTEH COlPCHEHT EYALUATIOH RORY, SHEET (Rev 2) (3)
Shee. Ho. EEB 64 pp26.
Revision
Date

EQUIPS!""NT DESCRIPTIOa$

Parameter

ENVIRGi",i'iE"IT .

~pec1ai
cation

Qual ifi-
cation

Specifi
cation

Qualifi-
cation

DOCUHENTA I N REF UA' F IC~TCI)H
'METHOD

OUTSTr'iDIAi
ITE'YS

.ys tem!:

Plant ID Ho.
Operating

Time
ttachment A 1: Year Attachment C Engineering

Analysis None

Cc;:.po.-;en+ El ectri cal
Penetration Assembly

;:=nufacturer: General
Electric Company

!'.o"el H'.i"..~er: Series 100

Function: ..Low voltage
power and control primary
containment penetration
.cc racy: R q'd:

De"..cn:.

Ca egory: See Attachment A

Service; See Attachment A

Loca vioan: 0

Temperature
(

F)'ressure

(PSIA)

Relative
Humid I Ky (e>e).

Chemical.
Spray

Radiation
(RAO)

Aoin

325

67

100

N/A.

. 6.5xl07
4xlpg

N

A'tach.

B.g

Attach. 8.3

100

H/A

6.9x)0
4xl 0

40 years

(4)

(4)

(4)

Attachment 8.4
Simul taneous
Test

Attachment B.

Attachment 8.

Simultaneous
Test

Simultaneous .

Test

N/A N/A

Attachment B.
Attachment C

Attachment B. Attachment 8.7

l. Test
2. Engineering.

Analysis

None

None

None

None

None

None

Flood Level Elev:
552'-ove

Flood Level: Yes g
No

Subm rgence . H/A. H/A N/A N/A None

al. e y ~.aO vs ~ (1)
(2)
(3)

See Section 2..4 in 79-018 report.
See Section 4.1. in 79-018 report..
A',1 notes ard other information not or. these
sheets are on the attached appendix sheets.

(4) See Section 3.0 and/or. Appendix 8: in. 79-'018. reposit.

Pr pared by:

Reviewed by! +
QA Acceptance:



EEB C +- OO25

aev

ATTACHtiLtiT A

Electrical Penetrations

System: 64
Unit:

l/avk

EB

EF
FA

Plant 1.0. llo.

01'< TEMP/2ES401
DM TEllP/2ES3276
FCY/FSV-64-28A

-288
-28C
-28D
-28E
-28F
-286
-28H
-28J
-28K
-28L
-28M

Room

0
0/
00





Attachment 8 EEB —0 + >&
l. Integrated dose - 10 years normal operation plus one LOCA Rey

2. Penetration;
Cable
Splices

3. Penetra tion
Cable

~ Splices

4. Penetrations
and Cable

Splices

5. Penetrations
Cable
Splices

6. Penetrations

Cable
Splices

7. Penetrations
Cable
Splices

340
340
358

103
103
134

GE 100 Series Low Voltage gualification Test Report dated
January 1974 and Addendum No. 1 dated !1arch 1974

FIRL Final Report F-C4033-3

TYA Engineering Repor t EEB 1926
TVA Engineering Report EEB 1926
TVA Engineering Report EE~ 1926

GE Peport 100 Ser ies Low Voltage gualification Test R~eport
dated January 1974
NRC 0588 i+materials List (Crosslinked Polyethylene)
TVA Engineering Report EEG 1926 (Attachment C)

i~1aterial Tests
Gener i c l1a teri al Tes ts
Tests and Analysis



EEB 6'f-OOR (r

gey

Attachment C

TVA Engineering Report 1926

This report is to update the documentation of the qualification of the
General Electric Series 100 modular-type electrical penetration assemblies
used at Browns Ferry Units 1 and 2 for Class lE low voltage power and control
.service into the drywell. TVA designations for these units are EA, EF, and
EG.

The penetration assemblies inside the drywell consist of four pertinent
features; the penetration conductor seals, the conductor pigtails, the
pigtail splices, and the junction box which is bolted to the, header plate
and encloses the foregoing items.

The junction boxes are fabricated from 0.104-inch-thick steel. This thick-
ness is sufficient to essentially completely shield the'box contents from
beta radiation and to reduce the total galena dose by about 25 percent.
Therefore, the integrated 40-year normal operation plus one .LOCA dose
seen by the box contents will be approximately 1.05 x 108 rads gamma. The
penetration epoxy seals, the Vulkene cable, and Raychem WCSF-H heat shrink
splice insulation are documented to be 'qualified for this level of radiation.

Regarding thermal aging, the epoxy sealants are documented for 40-year
life and the vulkene cable, (Crosslinked polyethylene) is known to be

suitable for 40 years service. The Raychem heat shrink tubing are fully
qualified by FIRL repo. t F-C4033-3 except a normal temperature life equiva-
lent of the accelerated aging per.ormed was not specified. However the
tubing material is a thermosetting, crosslinked, polyethylene-based material
and the thermal preaging performed 7 days at 150oC, is generally in agreement
with Arrhenius curves experimentally derived for similar insulating compounds
and which predict 40 years life at 80o to 90oC temperatures. Additionally,
since the Browns Ferry containment is inerted a large portion of the time,
thermal aging'effects will be greatly reduced from what it would be in a normal
air environment resulting in better retention of initial properties at the end

of 40 years than indicated by the available test data on the penetration assembly
materials.

The long term humidity resistance of the epoxy sealants, Vulkene cable,
and Raychem splices is also documented.

LOCA reports available indicated the penetration seals, Vulkene cable, and

Raychem heat shrink tubing retain sufficient insulation resistance after
LOCA testing to indicate the ability to function for one year post accident
operation.

In conclusion these penetration assemblies are qualified for 40 years normal
service and one year of post accident operation.



Facility: Browns Ferry Nuclear Plant
Unit: 1
"ocket: 50-259

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet No EEB 64 0027
Revision
Date

EQUIPMENT DESCRIPTION

=.; stem: 64

'lant ID No. Attachment A

Parameter

Operating
Time

ENVIRONMENT

Specifi-
cation

Attachment A

Qualifi-
cation

1 Year

Specifi-
cation

Qualifi-
cation

.ac imen
C.a

DOCUMENT I N REF ALIFICA I N

METHOD

I

Analysis

UTSTANDIN
ITEMS

:omponent Cable
14AHG, 1/c, WCA, (PN)

".anufacturer:Attachment 8

!odel Number: N/A

:unction: Control/Power

iccuracy: Req'd: N/A
Demon: N/A

:ategory: Attachment A

ervice: Attachment A

Temperature
( F)

Pressure
(psin)

Relative
Humidity (5)

Chemical
Spray

Radiation
(RAD)

292

15„'0

100

3 x 10

153

100

N/A

4xl 07

(4)

(4)

(4)

Attachments
C.l and C.2

IPCEA S-61-40
par 3.9, 3.7.
6.7

N/A

NUREG-0588
Materials
List

Attachment C.3

Standard
Material
Requirement

N/A

Generic
Material
Test

None

None

'one

None
ocation:

lood Level Elev:
552'ove

Flood Level: Yes )(
No

A in

Submergence N/A
N/A

C.2 r Ex er'en

N/A

N nie

None

otes: (1) See Section 2. 4 in 79-018 report.
(2) See Section 4.1.2 in 79-01B report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
,(4) See Section 8.0 and/or Appendix B in 79-01B reposit.

'. Prepared by:

Revi'eeed by:

gA Acceptance:



Attachment A

System: 64
Unit: 1

EEB-tA- ao27
Rev

Component: Cable
tiark: WCA(PN)

Plant I. D. No. Room Functi on/Servi ce

lES1191-I
1ES1198-I
2ES1191-I
2ES1198-I

TS-64-68 AIR
TS-64-70 AIR
TS-64-68 AIR
TS-64-70 AIR

A
A
A
A

1 Year
1 Year
1 Year
1 Year



0



ATTACHMENT B

Hark WCA

EEB «dd2

Rev

Contract Ho.

72C7-75128
72X7-74885-1
73C7-84528
67C3-91618
72C7- 75328-1
70C7- 54179-1

TR 822378)

822915)
72C7-75228-1

72C7-83874-1 ~

~Te

PH

P.N

PH

PH

PHD

PH

Manufacturer

Plastic Wire 5 Cable Corp
Byand-Rex
Plastic Wire 8 Cable Corp
Brand-Rex
Brand-Rex
Brand-Rex

Plastic Wire 8 Cable Corp

Plastic Wire 5 Cable Corp



.:~6- 7
Revision: 0

ATTACWENT C

C. 1

C.2

IPCEA S-61-402 Paragraph 3.9 and Appendix D

TVA Engineering Report No. 1943

Cable types: PJ, PN, PNJ, PJJ, PSJ

Rooms,l -18

This class of cables was purchased under TYA Standard Specification
No. 25.013, based on IPCEA S-61-402 (NBQ kfC5) oThese standards
pr~vide a product with an operating rating of 75 C continuous,
95 C (203 F), 500-hour overload rating total in a normal lifetime.
They are constructed of polyethylene insulation with Nylon and PVC

jacketing.

The jacket material has a higher retention of strength at elevated
temperature~, as the material was subjected to air oven aging of
121 C (250 F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,
and 11 show HELB profiles which more than briefly surpass the
softening temperature of the insulation. However, owing to the
thermal time lags in the cable material and cable installation, the
insulation nor even the jacket experience the temperature profile .

until some time has elapsed.

TVA has conducted tests (Chattanooga Central Laboratories Report
No. 81L-81-6821 dated October 1980, of these cables under a temperature
profile which envelopes all the HELB profiles. Following this
exposure these samples sustained a dielectric test imnersed in
water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 volts for 5 minutes in succession.

C.3

C.4

It is therefore our engineering judgment that this test confirms
the above and justifies interim operation until these types can be
fully qualified by our llyle Laboratory tests to be concluded next
April or replaced at the next refueling outage.

Temperature qualification Yethod

C. 3. 1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

The post-HELB conditions are less than the normal cable rating and,
in our judgment, the cables could operate satisfactorily for a

post-accident of a year.

Prepared by:

Reviewed by:

gA Accept'ance:



Facility: Browns Ferry Nuclear Plant
Uni t:
"ocket: 50-259

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet Ho. 8 64-0028
Revision
Date

EQUI PMe NT DESCRIPTIOH
EN VI iRQ:.'::.: NT DOCUMEN A ION REF UALI ICA I N

METHOD

OUTST 'lOIN
ITEMS

system: 64

'lant ID Ho. Attachment A

.omponent Cable
12A';lG, 1/c, MBB, (PN)

manufacturer: Attachment B

!odel Number: N/A

:unction: Control/Power

."curacy: Req'd: N/A
Demon: N/A

ategory: Attachment A

ervice: Attachment A

ocation: 3

leod Level Elev:
552'ove

Flood Level: Yes X
No

Parameter

Operating
Time

Temperature
(F)

Pressure
(PSIA)

Relati ve
Humidity (g)

Chemical
Spray

Radiation
(RAD)

A in

Submergence

Specifi-
cation

Attachment A

297

15. 0

100

H/A

3 x 107

N/A

Qualifi-
cation

1 Year

153

100

H/A

4x107

N/A

Specifi-
cation

(4)

(4)

(4)

Qualifi-
cation

i

C.~

Attachments
C 1 and C 2

IPCEA S-61-40
par 3.9, 3.7.
6.7

NUREG-0588
Mater ial s
List

C.2

Analysis

Attachment C.3

N A

Standard
Material
Requirement

N/A

Generic
Material
Test

r Ex er e

N/A

None

None

'one

None

None

None

otes: (1) See Section 2.4 in 79-010 report.
(2) See Section 4.1.2 in 79-01B report.
{3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-01B report.

Prepared by:
a

Reviewed by:

QA Acceptance;

~
~





Attachment A

System: 64
Uni t:

Component: cable
>lark: WBS(PN)

EEB-4+ OOZ f
Rev

Plant I. D. No. Room

1ES807-I
2ES807-I
3E8807-I

Function/Service

TS-64-72. AIR
TS-64-72 AIR
TS-64-72 AIR

A
A
A

1 Year
1 Year
1 Year



ATTACHHENT 8

Hark MBB

Rev

Contract No.

67C3-91618
73C7-84528
72C7-75328-1
70C7- 54179-1

~To

PN
PN

PN

PN

Hanufacturer

Brand-Rex
Plastic Wire & Cable Corp
Brand-Rex
Brand-Rex

.C ~
'

~ ~

~ L. ~ ~

~ ~

~ g ~





Sheet No.: EEB- 4 -d02g

Revision: 0

ATTACHMENT C

C. 1

C.2

IPCEA S-61-402 Paragraph 3.9 and Appendix 0

TVA Engineering Report No. 1943

Cable types: PJ, PN, PNJ, PJJ, PSJ

Rooms 1-18

This class of cables was purchased under TVA Standard Specification
No. 25.013, based on IPCEA S-61-402 (NB1A MC5). These standards
prgvide a product with an operating rating of 75 C continuous,
95 C (203 F), 500-hour overload rating total in a normal lifetime.
They are constructed of polyethylene insulation with Nylon and PVC

jacketing.

The jacket material has a higher retention of strength at elevated
temperature~, as the material was subjected to air oven aging of
121 C (250 F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,
and 11 show HELB profiles which more than briefly surpass the
softening temperature of the insulation. However, owing to the
thermal time lags in the cable material and cable installation, the
insulation nor even the jacket experience the temperature profile
until some time has elapsed.

TVA has conducted tests (Chattanooga Central Laboratories Report
No. 81L-81-6821 dated October 1980, of these cables under a temperature
profile which envelopes all the HELB profiles. Following this
exposure these samples sustained a dielectric test irrmersed in
water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 volts for 5 minutes in succession.

C.3

C.4

It is therefore our engineering judgment that this test confirms
the above and justifies interim operation until these types can be
fully qualified by our Hyle Laboratory tests to be concluded next
April or replaced at the next refueling outage.

Temperature gualification Nethod

C.3.1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

The post-HELB conditions are less than the normal cable rating and,
in our judgment,-the cables could operate satisfactorily for a

post-accident of a year.

Prepared by:

Reviewed by:

gA Acceptance:





Facility: Browns Ferry Nuclear Plant
Unit: 1

Docket: 50-259

SYSTEM CO!1PONENT EVALUATION WORK SHEET (Rev.2) (3)
Sheet No. EEB 64-0029
Revision
Date

EQUIPMENT DESCRIPTION

ENVIRONMENT DOCUMEN A N REF UALIFICA I N

METHOD

UTSTANDINo
ITEMS

System: 64

Plant ID No. Attachment A

Component Cable

14ANG, 1/c, MCA, (PN)

flanufacturer:A'ttachment B

Model Number: N/A

Fu,".'c.ion Control/Power

Accuracy: Req'd: N/A
Demon: N/A

Category: Attachment A

Service: Attachment A

Location: 4

Parameter

Operating
Time

Tempepture
'F)

Pressure
(psin)

Relative
Humidity ('A)

Chemical
Spray

Radiation
(RAD)

A in

Specifi-
cation

AttachmentA

139

15.0

100

N/A

3 x 107

N A

Qual ifi-
cation

1 Year

153

100

N/A

4x107

Specifi-
cation

(4)

(4) .

(4)

Quali fi-
cation

Attachment

Attachments
C. 1 and C.2

IPCEA S-61-40
par 3.9, 3.7.
6,7

N/A

NUREG-0588
Materials
List

C2

Engineering
Analysis

Attachment C.3

Standard
Material
Reauirement

N/A

Generic
Material
Test

r E er c

None

None

None

'one

None

None

Flood Level Elev:
552'boveFlood Level: Yesj(

No
Submergence N/A N/A N/A None

Notes: (1) See Section 2. 4 in 79-018 report.

(2) See Section 4.1.2 in 79-018 report.
(3) All notes and other information not on these

sheets are on the. attached appendix sheets.

(4) See Section 3.0 and/or Appendix B in 79-01B report.

Prepared by:

Reviewed by:

QA Acceptance;





Attactm>ent A

System: 64
Uni t:

EEB H -6c Zf
Rev

Component:
Hark:

Cable
WCA(PN)

Plant I. 0. No. Room I

1ES3308-II 4
2ES3308 4
3ES3308 4

TS-64-73 CS COOLER PM'S A
TS-64-73 CS COOLER PIPS A
TS-64-73 CS COOLER PiPS A

1 Year
1 Year
1 Year





ATTACH!',EHT B

Mark WCA

Rev

Contract No. ~Te Manufacturer

72C7- 75128
72X7-74885-1
73C7-84528
67C3-91618
72C7- 75328-1
70C7-54179-1

TR 822378)
Sequoyah

822915)
822639)

72C7 75228 1

72C7-83874-1

PN

P,N

PN

PN

PN.
Pfl

PN

Plastic Hire
Br and-Rex
Plastic Wire
Brand-Rex
Brand-Rex
Brand-Rex

Plastic Hire

Plastic Wire

E Cable Corp

& Cable Coro

5 Cable Corp

5 Cable Corp



Sheet No.: EEB- 4 9- 002 f
Revision:

ATTACHMENT C

C. 1

C.2

C.3

IPCEA S-61-402 Paragraph 3.9 and Appendix D

TVA Engineering Report No. 1943

Cable types: PJ, PN, PNJ, PJJ, PSJ

Rooms 1-18

This class of cables was purchased under TYA Standard Specification
No. 25.013, based on IPCEA S-61-402 (NEt1A MC5). These standards
prgvide a product with an operating rating of 75 C continuous,
95 C (203 F), 500-hour overload rating total in a normal lifetime.
They are constructed of polyethylene insulation with Nylon and PVC

jacketing.

The jacket material has a higher retention of strength at elevated
temperature), as the material was subjected to air oven aging of
121 C (250 F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,
and ll show HELB profiles which more than briefly surpass the
softening temperature of the insulation. However, owing to the
thermal time lags in the cable material .and cable installation, the
insulation nor even the jacket experience the temperature profile
until some time has elapsed.

TVA has conducted tests (Chattanooga Central Laboratories Report
No. 81L-81-6821 dated October 1980, of these cables under a temperature
profile which envelopes all the HELB profiles. Following this
exposure these samples sustained a dielectric test immersed in
water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 volts for 5 minutes in succession.

It is therefore our engineering judgment that this test confirms
the above and justifies interim operation until these types can be
fully qualified by our Myle Laboratory tests to be concluded next
April or replaced at the next refueling outage.

/

Temperature gualification lWthod

C.3.1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

C.4 The post-HELB conditions are less
in our judgment, the cables could
post-accident of a year.

than the normal cable rating and,
operate satisfactorily for a

Prepared by:

Reviewed by:
I

gA Acceptance:





Facility: Browns Ferry Nuclear Plant
Jnit: 1

)ocket: 5u-259

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet Ho.
Revision
Date

-0030

EQUI PtlEHT DESCRIPTION
EHVIROHMEH DOCUt1EH H REF UALI ICATION

METHOD

U STANDI 'G

ITEMS

system: 64

'lant ID No. Attachment A

:omponent Cable

14AWG, 1/c, WCA, (PN)

lanufacturer:Attachment B

.'odel Number: H/A

unction. Control/Power

ccuracy: Req'd: N/A
Demon: N/A

ategory: Attachment A

ervice: Attachment A

)cation: 5

Parameter

Operating
Time

Tempepture
(F)

Pressure
(PSIA)

Relative
Humidity (5)

Chemical
Spray

Radiation
(RAD)

A in

Specifi-
cation

Attachment A

139

15.0

100

N/A

3 x 107

gualifi-
cation

1 Year

153

100

H/A

4xl07

Specifi-
cation

(4)

(4)

(4i

guali fi-
cation

ac imen
C.4

Attachmen ts
C.l and C.2

IPCEA S-61-40
par 3.9, 3.7.
6.7

N/A

NUREG-0588
Materials
ist

C2

Analysis

Attachment C.3

Standard
Material
Reouirement

N/A

Generic
Material
Test

r er

None

None

'one

None

H ne

lood Level Elev:
552'ove

Flood Level: Yes f
Ho

Submergence N/A N/A N/A None

)tes: (1) See Section 2.4 in 79-010 report.
(2) See Section 4.1.2 in 79-01B report.
(3) All notes and other information not on these

sheets are on the attached appendix sheers.
(4) See Section 8.0 and/or Appendix B in 79-018 reposit.

Prepared by:

Reviewed by: 9
qA Acceptance;



Attachment A

System: 64
Vnit: 1

EEB-4.+- nO 'Zo
Rev

Component: Cable
t1ark: WCA(PN)

Plant I. D. No. Room Function/Service

1ES3746-II
2ES3674

TS-64-71 RHH PMP FAN A
TS-64-71 RHH PMP FAN A

1 Year
1 Year





ATTACliMENT B

Hark WCA
0

EEB

Rev

Contract No. ~Te Manufacturer

72C7-75128
72X7-74885-1
73C7-84528
67C3-91618
72C7-75328-1
70C7- 54179-1

TR 822378)
822639)
822915)

72C7-75228-1

72C7-83874-1

PH

P.N

PH

PN

PHD

PH

Plastic Wire
Brand-Rex
Plastic Wire
Brand-Rex
Brand-Rex
Brand-Rex

Plastic Wire

Plastic Wire

& Cable Corp

& Cable Coro

& Cable Corp

& Cable Corp





Sheet No.: EEB- C+ - 003d

Revision:

ATTACQ1ENT C

C. 1

C.2

IPCEA S-61-402 Paragraph 3.9 and Appendix 0

TVA Engineering Report No. 1943

Cable types: PJ, PN, PNJ, PJJ, PSJ

Rooms 1-18

. This class of cables was purchased under TVA Standard Specification
No. 25.013, based on IPCEA S-61-402 (NEl1A MC5). These standards
pr~vide a product with an operating rating of 75 C continuous,
95 C (203 F), 500-hour overload rating total in a normal lifetime.
They are constructed of polyethylene insulation with Nylon and PVC

jacketing.

The jacket material has a higher retention of strength at elevated
temperature~, as the material was subjected to air oven aging of
121 C (250 F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,
and ll show HELB profiles which more than briefly surpass the
softening temperature of the insulation. However, owing to the
thermal time lags in the cable material and cable installation, the
insulation nor even the jacket experience the temperature profile
until some time has elapsed.

TVA has conducted tests (Chattanooga Central Laboratories Report'o. 81L-81-6821 dated October 1980, of these cables under a temperature
profile which envelopes all the HELB profiles. Following this
exposure these samples sustained a dielectric test imnersed in
water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 volts for 5 minutes in succession.

C.3

C.4

It is therefore our engineering judgment that this test confirms
the above and justifies interim operation until these types can be
fully qualified by our 'Hyle Laboratory tests to be concluded, next
April or replaced at the next refueling outage.

Temperature gualification Method

C.3.1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

The post-HELB conditions are less than the normal cable rating and,
in our judgment, the cables could operate satisfactorily for a
post-accident of a year.

Prepared by:

Reviewed by:

gA Acceptance:



Facility: Browns Ferry Nuclear Plant
Uni t:
Cocket: 50-259

SYSTEH COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet No EEB 64 0031
Revision
Date

EQUI PHE NT DESCRIPTION

system: 64

'lanit ID No. Attachment A

Parameter

Operating
Time

ENVIRONH"NT

Specifi-
cation

Attachment A

gualif i-
catiion

1 Year

Specifi-
cation

qualifi-
cation

C.4

DOCUHENTA N REF UALIFICA ION
METHOD

Analysis

OUTSTANDING
ITEHS

."omponent Cable

12AWG, 2/c, WGB, (PNJ)

'ianufacturer:Attachment 8

'.odel Number: N/A

'unction: Control/Power

ccuracy: Req'd: N/A
Demon: N/A

:ategory: Attachment A

ervice: Attachment A

ocation:

Temperature
(F)

Pressure
(PSIA)

Relative
Humidity (5)

Chemical
Spray

Radiation
(RAD)

A in

139

15.0

100

N/A

3 x 10

153

100

N/A

4x107

(4)

(4)

(4)

2

Attachments
C.l and C.2

l".".E'A S-61-40
pdr 3.9, 3.7.
6 '

N/A

NUREG-0588
Haterials
List

C.2

Attachment C.3

Standard
Haterial
Requirement

N/A

Gieneri c
Haterial
Test

r x e 'en

None

None

None'one

None
'.ood Level Elev:

552'ove

Flood Level: Yes )(
No-

Submergence N/A N/A
N/A N/A None

otes: (1) See Section 2. 4 in 79-018 report.
(2) See Section 4.1.2 in 79-018 report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix 8 in 79-018 report.

Prepa'red by:

Reviewed by: AE
gA Acceptance;





Attacliment A

System: 64
Unit: 1

EEB-4t- G'<3'/
Rev

Component:
Hark:

Cable
WGB(PNJ)

Plant I. 0. tto. Room Function/Service ~Cate or ~0era~tin Time

1ES5738-II '
3ES3715 5
3ES3723 5

TS-64-69 RHR'PMP MTR B A
TS-64-69 RHR PMP MTR B A
TS-64-71 RHR PMP MTR B A

1 Year
1 Year
1 Year





ATTAClltlENT B

Hark WGB

Rev

Contract No.

67C3-91618
73C7-84528
75K7-86150-1
75K5-86506-1
74C7-85069-1
70C7-54179-2
71 X7-54761-1
72C7-54872
70C7-54179-1

PHJ
PJJ
PJJ
PJJ
PJJ
PHJ
PNJ
PNJ
PNJ

Manufacturer

Brand-Pex
~ Rome Cable

Cyprus
American Insulated W>re
Rome .

Plastic Wire & Cable Corp
General Cable
Plastic Wire. & Cable Corp
Brand-Rex





8C

Sheet No.: EEB- W"b03/
Revision: 0

ATTACHMENT C

C.l

C.2

IPCEA S-61-402 Paragraph 3.9 and Appendix 0

TYA Engineering Report No. 1943

Cable types: PJ, PN, PNJ, PJJ, PSJ

Rooms 1-18

This class of cables was purchased under TYA Standard Specification
No. 25.013, based on IPCEA S-61-402 (NEMA WC5). These standards
pgvide a product with an operating rating of 75 C continuous,
95 C (203 F), 500-hour overload rating total in a normal lifetime.
They are constructed of polyethylene insulation with Nylon and PYC
jacketing.

The jacket material has a higher retention of strength at elevated
temperature~, as the material was subjected to air oven aging of
121 C (250 F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,
and 11 show HELB profiles which more than briefly surpass the
softening temperature of the insulation. However, owing to the
thermal time lags in the cable material and cable installation, the
insulation nor even the jacket experience the temperature profile
until some time has elapsed.

TVA has conducted tests (Chattanooga Central Laboratories Report
No. 81L-81-6821 dated October 1980, of these cables under a temperature
profile which envelopes all the IlELB profiles. Following this
exposure these samples sustained a dielectric test inmersed in
water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 volts for 5 minutes in succession.

C.3

C.4

It'is therefore our engineering judgment that this test confirms
the above and justifies interim operation until these types can be
fully qualified by our Wyle Laboratory tests to be concluded next
April or replaced at the next refueling outage.

Temperature gualification Method

C.3.1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

The post-HELB conditions are less than the normal cable rating and,
in our .judgment, the cables could operate satisfactorily for a
post-accident of a year.

Prepared by:

Reviewed by:

gA Acceptance:





Facility: Browns Ferry Nuclear Plant
Unit: 1

Cocket: 50-259

EQUI PNENT DESCRIPTION

Parameter

ENVIROHHENT DocUNENTXYTINl REF

Specifi-
cation

guali fi-
cation

Specifi-
cation

llualifi-
cation

SYSTEM COHPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet No
Revision
Date
EQUAL

IF ICATION
METHOD

OUTST~iOI.
ITEt'.S

!

Systemi: 64

Plant I'D No. Attachment A

Component Cable MVA, (XL/

16AWG, 2/c, Type NS

".anufacturer: Attachment 8

!odel Nua>er: N/A

Fun'c tion:
Si gna 1/ Ins trumenta tion

Accuracy: Req'd: N/A
Demon: N/A

."ategory:Attachment A

iervice: Attachment A

Operating
Time

Tempe)ature
(F)

Pressure
(PSIA)

Relative
Humidity (5)

Chemical
Spray

Attachment A

217

15

100

1 year

385

N/A

100

N/A

(4)

(4)

(4)

Generic
Simultaneous

Attachment C 1 Test

N/A N/A

Generic
Simultaneous

ttachment C.l Test

N A

Attachment C3 Enqineering
Analysis and
Test

None

None

None

None

None

ocation: 6

Radiation
(RAD)

A in 40 yearsN A

3.1 x 10
2 108

7
Generic

Attachment C 1
Sequential

Attachment C 2 Generic Mat'1 Tes None

=lood Level Elev:
552'aboveFlood Level: Yes X

No
Submergence N/A N/A N/A None

<otes- (1) See Section 2.4 in 79-018 report.
(2) See Section 4.1. 2 in 79-018 report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix 8 in 79-01B report.

Prepared by: .

Reviewed by:

qA Acceptance:





Attachment A

System: 64
Unit: 1

Component: Cable
Hark: WVA

EEB- t'- <~3~

Rev

Plant I. D. No. Room Function/Service ~Cate or ~0era trio Time

1R2 725
1R2 726
1R2715
1R3886
3R2856
3R2725
3R2726
3R2715

6
6
6
6
6
6
6
6

PT-64-51 AIR
PT-64-51 AIR .

LT-64-54 AIR
~ LT-64-66 AIR

LT-64-66 AIR
PT-64-51 AIR
PT-64-51 AIR
LT-64-54 AIR

A/B
A/S
A/s

A
A

A/B
A/B
A/B

1 Hr - 1 gr
1Hr '1Yr
1 Hr -'1 Yr
1" Hr1'r
1.Hr -.1 Yr
1 Hj — 1 Yr
1 Hr - 1 Yr





EEB

Rev

-dn3 Z

ATTACHHENT 8

Hark MVA

Contract No.

77K5-823265
72C7-83944
69C3-64863-1
72C7-74910-1

TR 822676 from SgN
76K5-87232

TR 827773 from BLN
78K5-824447

TR 826953 from BLN
78KS-824447

77K5-820991
73C7-84211

~Te

FRXLPE/CSPE
FRXLPE/CSPE

PE/PVC'LPE/CSPE

FREP/CPE

FREP/CPE

FREP/CPE

Manufacturer

Rockbestos
Continental Mire 5 Cable
Rockbestos
Continental Wire 8 Cable

Continental Wire !'able

Anaconda

Anaconda

Boston Ins. Wire
ITT



4



13C

Sheet No: EEB -bd-OO32-

Revision: 0

ATTACHMENT C

C. 1 TVA Engineering Report No. 1945

Cable types: Coax, Triax, and Signal Cables of Cross-Linked Polyethylene
Construction

Rooms: 0-18

For signal cables which utilize cross-linked polyethylene insulation,
and the jacket is chlorosulfonated polyethylene or neoprene. The
following LOCA/SI.B tests apply:

Vyle Laboratory Test Report 43854-3 dated April 26, 1978, LOCA
and SLB Qualification Test of Cables and Cable Splices.

Franklin Institute Test Report F-C4113 dated May 1975.

Rockbestos Company Test Report dated July 1977, amended 1979.

Franklin Institute Test Report F-C5120 dated May 1980.

These cables are qualified by the above for all HELB areas and the
LOCA/SLB of the containment.

C.2 NUREG-0588 Material List

C.3 Because of the conservatism of the tests for XLPE and for'ilicone
insulation, including the severity of the mandrel bend and dielectric
test in water after the combined I.OCA/SLB profile, it is our engineering
judgment that there is sufficient margin to give reasonable assurance
of continued operability more than a year in the post-LOCA environment.

Reviewed by:

Prepared by:

QA Acceptance:





Facility: Srowns Ferry Nuclear Plant
Unit: 1

Docket:
50-259'YSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)

Sheet Ho.
Revision
Date

64-0033

EQUIPMENT DESCRIPTION
EN V OHMEN D M A N UALII.ICA I N

METHOD

UTSTAXD

ITEMS

Parameter
Speci'fi-
cation

Qualifi-
cation

Specifi
cation

Qualifi-
cation

System: 64

Plant ID No. Attachment A
Operating

Time
Attachment A

Year tachment
.3

Engineering
Analysis

one

Component Cable WA> (PE)

16AMG, 2/c, Type NS

Manufacturer: Attachment 8

:".odel Number: N/A

Function:
Signal/Instrumentation

Accuracy: Req'd: N/A
Demon: N/A

Category: Attachment A

Service: Attachment A

:ocation: 6

Temperature
(F) ..

Pressure
(PSIn)

Relative
Humidity (/)
Chemical

Spray

Radiation
(RAD)

A in

203

15.0

N!a

100 100

N/A N/A

3.1 x 107 4x107

20 ears

(4)

.(4)

(4)

2

IPCEA S-61-40
par 3.9 and

ttachment C.2 Attachment C.2

N/A

IPCEA S-61-40
par 3.9>
3.7.3, 6.7

N/A

Standar
Material
Requirement

N/A N/A
HUREG-0588
tiaterial
List

Generic
Haterial

Attachment C.l Oper. Experience

None

'Hone

None

Flood Level Elev:
552'boveFlood Level: Yes X

Ho
Submergence N/A N/A

4 N/A N/A None

uotes:

~ ~

(1) See Section 2. 4 in 79-010 report.
(2) See Section 4.1.2 in 79-018 report;
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-01B repe't.

Prepared by:
P

Reviewed by:

QA. Acceptance::



Attachment A

System: 64
Unit: 1

zEB Pf- PO33

Component: Cable
Nark: MVA

Plant I. D. No. Room FUnction/Service

1R2725
1R2726
1R2715
1R3886
3R2856
3R2 725
3R2726 ~

3R2715

6
6
6
6
6
6
6
6

PT-64-51 AIR
PT-64-51 AIR
LT-64-54 AIR

~ LT-64-66 AIR
LT-64-66 AIR
PT-64-51 AIR
PT-64-51 AIR
LT-64-54 AIR

A/s
'A/s
A/B

A

A/s
A/B
A/B

1 Hr'-1 gr
1 Hr 1 Yr
1 Hr -'1 Yr
1. Hr
1'Hr.
1.Hr —.1Yr'

HW -.1 Yr
1Hr-1Yr

~ ~



Rev

ATTACHHENT B

Hark WVA

Contract No.

77K5-823265
72C7-83944
69C3-64863-1
72C7- 74910-1

TR 822676 from SgN
76KS-87232

TR 827773 from BLN
78K5-824447.

TR 826953 from BLN
78K5-824447

77K5-820991
73C7-84211

~Te

FRXLPE/CSPE
FRXLPE/CSPE

PE/PVC'LPE/CSPE

FREP/CPE

FREP/CPE

FREP/CPE

Hanufacturer

Rockbestos
Continental Wire 5 Cable
Rockbestos
Continental Wire 8 Cable

Continental Wire 5 Cable

Anaconda

Anaconda

Boston lns. Wire
ITT
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Facility: Browns Ferry Nuclear Plant
Uni t:
Docket: 50-259

EQUIPMENT DESCRIPTION

Parameter

ENVIR NMENT DOCUMENTATION REF

Specifi-
cation

Qual ifi-
cation

Speci fi
cation

Qual ifi-
cation

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) . (3)
Sheet No.
Revision
Date

6

UALIFICATI N

METHOD

0 OUTSi."'KG
ITE.'AS

System: 64

Plant ID No. Attachment A
Operating

Time
ttachment A

1 Year
I

Attachment
C.3

Enqineering
Analysis

None

Component Cable WUB-'l. (CS

18AWG, 2/c, Type TX

Manufacturer: Attachment 8

'!odel Number: N/A

Temperature
(F)

Pressure
(PSIA)

217

15.0

250

N/A
(4)

N/A N/A

Generic
.Simultaneouh

Attachment C. Test None

None

Function:
Signal/Instrumentation

Accuracy: Req'd: N/A
Demon; N/A

".ategory: Attachment A

~ervice: Attachment A

Relative
Humidity (X)

Chemical
Spray

100

N/A

100

N/A

(4)

(4)

ttachment C.l

N/A

Generic
Simultaneous
Test

N/A

None

".Hone

ocation: 6

=lood Level Elev:
552'ove

Flood Level: Yes)(
No

Radiation
(RAD)

A in

Submergence

x 07

N/A

5xl0

40 years

N/A

ttachment C .'.

Generic
Sequential

ttachment C.2 Generic Mat'1 Tes

N/A

None
None

None

.
;bootes: (1) See Section 2.4 in 79-018 report.

(2) See Section 4.1.2 in 79-018 report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.

(4) See Section 3.0 and/or Appendix B in 79-01B report.

Prepared by:

Reviewed by:

QA Acceptance;



Cl



Attachment A

System: 64
Unit: 1

Component:
t1ark:

Cable

WUB-1

EEB-4+ Oo3G
Rev

Plant i. D. No. Room Function/Service

1R2744
1R2746
1R2748
1R2750
1R2757
1R2759
1R2742
2R2744
2R2746
2R2748
2R2750
2R2757
2R2759
2R2742
3R2744
3R2746

. 3R2748
3R2750
3R2757
3R2759
3R2742

TE-6'4-55A
TE-64-55B
TE-64-55C
TE-64-55D
TE-64-55E
TE-64-55F
TE-64-52B
TE64-55A
TE-64-55B
TE-64-55C
TE-64-55D
TE-64-55E
TE-64-55F
TE-64-52B
TE-64-55A
TE-64-55B
TE-64-55C
TE-64-55D
TE-64-55E
TE-64-55F
TE-64-52B

A 1 Year



'



~ C7 03(ir

ATTACIIHENT B

Hark WUB-1

Contract tfo.

74C7-85464
71C7-54336
72C7-83427
72C7-54994

~Te

CSPE/PVC
XLPE/CSPE
CSPE'/CSPE

Hanufacturer

Continental Wire E Cable
Continental Wi re 5 Cable
Continental Wire 5 Cable
Boston Ins. Mire





~ 14C
Sheet No.: ~8 "A'>BI
Revision:

ATTACHMENT C.

C. 1 TVA Engineering Report No. 1947

Cable types: Coax, Triax, and Signal Cables of Cross-Linked
Polyethylene Construction

Rooms: 0-18

For signal cables which utilize cross-linked polyethylene insulation,
and the jacket is chlorosulfonated polyethylene or neoprene. The
fo'llowing LOCA/SLB tests apply:

Hyle Laboratory Test Report 43854-3 dated April 26, 1978,
LOCA and SLB gualification Test of Cables and Cable Splices.

Franklin Institute Test Report F-C4113 dated thy 1975.

Rockbestos Company Test Report dated July 1977, amended 1979.

Franklin Institute Test. Report F-C5120 dated Hay 1980.

These cable are qualified by the above for all HELB areas and the
LOCA/SLB of the containment.

C.2 NUREG-0588 thaterial List

C.3 Because of the conservatism of the tests for XLPE and for silicone
insulation, including the severity of the mandrel bend and dielectric
test in water after the combined LOCA/SLB profile, it is our
engineering judgment that there is sufficient margin to give
reasonable assurance of continued operability more than a year in
the post-LOCA environment.

Prepared by:

Reviewed by:

gA Acceptance:



Facility: Browns Ferry Nuclear Plant
Unit: 1

Docket: 50-259

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet t'o.
Revision
Date

— 037.

EQUIPMENT DESCRIPTIOH

Parameter

ENVIRON tqENT

Specifi-
cation

Qualifi-
cation

Quali fi-
cation

Specifi-
cation

DOCUMENTATION REF QUALIF ICATIpH
METHOD

UTSTC.'i DING

ITEMS

System:

Plant ID No. Attachment A

Component Cable !~UB', (X

16AWG, 2/c, Type TX

",anufacturer: Attachment S

".odel Number: N/A

Function:
Signal/Instrumentation

4ccuracy: Req'd: N/A
Demon: N/A

".ategory:Attachment A

~ervice: Attachment A

Operating
Time

Temperature
(F)

Pressure
(PSIA)

Rel ati ve
Humidity (g)

Chemical
Spray

Radiation
(RAD)

Attachment A

217

15.0

100

H/A

3.1 x 10

1 year

385

N/A

100

N/A

2xlp

(4)

(4)

(4)

Attachment C3

Attachment C 1

tt/A

ttachment C.l

Attachment C. 1

Enqineering
Analysis and
Test

Generic .

Simultaneous
Test

N/A

Generic
Siypultaneous
Test

N A

Generic
Sequential

Hone

None

tlone

None

None

Non

ocation: 6

=lood Level Elev:
552'boveFlood Level: Yes X

No

A in

Submergence

N A

N/A

40 years

N/A

ttachment C 2 Generic Mat'1 Tes

N/A

None

None

<otes: (1) See Section 2. 4 in 79-010 report.
(2) See Section 4.1. 2 in 79-01B report.
(3) All notes and other information not on these

sheets are on'he attached appendix sheets.

(4) See Section 3.0 and/or Appendix B in 79-018 report.
'f

Prepared by:

Reviewed by: 8.d

QA Acceptance:





Attachment A

System: 64
Uni t:
Component
t ark:

EEe-H- on 3'7
Rev

Plant I. D. No. Room Functi on/Servi ce

1R2744
1R2746
1R2748
1R2750
1R2757
1R2759
1R2742
2R2744
2R2746
2R2748
2R2750
2R2757
2R2759
2R2742
3R2744
3R2746
3R2748
3R2750
3R2757
3R2759
3R2742

TE-64-55A
TE-64-55B
TE-64-55C
TE-64-55D
TE-64-55E
TE-64-55F
TE-64-52B
TE64-55A
TE-64-55B
TE-64-55C
TE-64-55D
TE-64-55E
TE-64-55F
TE-64-52B
TE-64-55A
TE-64-55B
TE-64-55C
TE-64-55D
TE-64-55E
TE-64-55F
TE-64-52B

A 1 Year

C

1



0



Rev

ATTACH!'IENT B

Mark MUB-1

Contract t(o.

74C7-85464
71C7- 54336
72C7-83427
72C7-54994

CSPE/PVC
XLPE/CSPE
CSPE'/CSPE

Hanufacturer

Continental Mire 5 Cable
Continental Mire 5 Cable
Continental Mi're Im Cable
Boston Ins.'ire



0
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Sheet No: EEB - - 003

Revision: 0

ATTACHMENT C

C.l TVA Engineering Report No. 1945

Cable types: Coax, Triax, and Signal Cables of Cross-Linked Polyethylene
Construction

Rooms: 0-18

For signal cables which utilize cross-linked polyethylene insulation,
and the )acket is chlorosulfonated polyethylene or neoprene. The
following LOCA/SLB tests apply:

Wyle Laboratory Test Report 43854-3 dated April 26, 1978, LOCA
and SLB Qualification Test of Cables and Cable Splices.

Franklin Institute Test. Report F-C4113 dated May 1975.
P

Rockbestos Company Test Report dated July 1977, amended 1979.

0,
Franklin Institute Test Report F-C5120 dated May 1980.

These cables are qualified by the above for all HELB areas and the
LOCA/SLB of the containment.

C.2 NVREG-0588 Material List

C.3 Because of the conservatism of the tests for XLPE and for silicone
insulation, including the severity of the mandrel bend and dielectric
test in water after the combined LOCA/SLB profile, it is our engineering
)udgment that there is sufficient margin to'give reasonable assurance
of continued operability more than a year in the post-LOCA environment.

Reviewed hy:

Prepared by:

QA Acceptance:





:acility: Browns Ferry Nuclear Plant
Jnit: 1

)ocket: 50-259

SYSTEM CO»PONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet No. 8 64 0038
Revision
Date

EQUIP»ENT OESCRIPTION

ystem: 64

'lant IO No. Attachment A

Parameter

'perating

T'.me

ENYIRONMEN

Specifi-
cation

Attachment A

Qualifi-
cation

1 Year

Qualifi-
cation

Specifi-
cation

Attachmen
C.4

0 CUMEN AT ON RE U LIFIC ION
HETHOD

ngine r>n
Analysis

OU Sl "lo N

ITEMS

:omponent Cable

14AWG, 2/c, WHB, (PNJ)
'.anufactur r:Attachment B

odel Number: N/A

unction: Control/Power

ccuracy: Req'd: N/A
Oemon: N/A

category: Attachment A

«rvice: Attachment A

)cation: 8

lood Level Elev:
552'ove

Flood Level: Yes )(
No

Temperature
'F)

Pressure
(PSIA)

Relative
Humidity (5)

Chemical
Spray

147

15

100

N/A

153

100

N/A

Radiation
(RAO)

A in
2.1 x 10 4x107

N/ASubmergence N/A

(4)

(4)

(4)

Attachments
C. 1 and C.2

1PCEA S-61-40
par 3.9, 3.7.
6.7

N/A

NUREG-0588
Materials
List

N/A

Attachment C.3

Standard
»aterial
Reauirement

N/A

Generic
Material
Test

r n

N/A

None

None

'one

None

N ne

None

)tes: (1) See Section 2. 4 in 79-010 report.
(2) See Section 4.1.2 in 79-01B report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-018 repa/t.

Prepared by:

Reviewed by: 8
QA Acceptance;





Attachment A

System: 64
Unit: 1

Component:
turk:

Cable
WHB (PNJ)

EEB ~ &09&
Rev

Plant I. D. Ho. Room Function/Service ~Cate or ~0eratin Time

1PC351-I
1PC357-I
2PC351-I
2PC358-I

8
8

.8
8

PDIS-64-20
PDIS-64-21
PDIS-64-20
PDIS-64-21

A/B
A/B
A/B
A/B

1 Yr - 1 Hr
1 Yr — 1 Hr
1 Yr — 1 Hr
1 Yr — 1 Hr



ATTACHHENT B

Hark klHB

Rev

Contract No.

67C3-91618
87148 XFR From SQN 72C7-

75228-1

75K7-86150-1
73C7-84528
75K5-86506-1
72C7-75328-2
70C7-54179-1

~Te

PNJ

PJJ

PJJ.
PJJ
PJJ
PNJ
PNJ

'anufacturer
Plastic 'Hire 5 Cable

Plastic Mire 5 Cable

Cyprus
Rome Cable
AIM
Tamaqua
Brand-Rex



Sheet No.: EEB- bf -ODDS

Revision: 0

ATTACHMENT C

C. 1

C.2

IPCEA S-61-402 Paragraph 3.9 and Appendix 0

TVA Engineering Report No. 1943

Cable types: PJ, PN, PNJ, PJJ, PSJ

Rooms 1-18

C.3

This class of cables was purchased under TVA Standard Specification
No. 25.013, based on IPCEA S-61-402 (NEMA WC5). These standards
pr~vide a product with an operating rating of 75 C continuous,
95 C (203 F), 500-hour overload rating total in a normal lifetime.
They are constructed of polyethylene insulation with Nylon and PVC

jacketing.

The jacket material has a higher retention of strength at elevated
temperature~, as the material was subjected to air oven aging of
121 C (250 F) for 7 days. Only compartments 1, 2,„3, 6, 9, 10,
and ll show HELB profiles which more than briefly surpass the
softening temperature of the insulation. However, owing to the
thermal time lags in the cable material and cable installation, the
insulation nor even the jacket experience the temperature profile
until some time has elapsed.

TVA has conducted tests (Chattanooga Central Laboratories Report
No. 81L-81-6821 dated October 1980, of these cables under a temperature
profile which envelopes all the HELB profiles. Following this
exposure these samples sustained a dielectric test iranersed in
water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 volts for 5 minutes in succession.

It is therefore our engineering judgment that this test confirms
the above and justifies interim operation until these types can be
fully qualified by our Wyle Laboratory tests to be concluded next
April or replaced at the next refueling outage.

Temperature gualification tkthod

C.3.1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

C.4 The post-HELD conditions are less
in our judgment, the cables could
post-accident of a year.

than the normal cable rating and,
operate satisfactorily for a

Prepared by:

Reviewed by:

gA Acceptance:
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=acility: Browns Ferry Nuclear Plant
,'ni t: 1

'.oc'et: 50-2 59

SYSTEM COMPONENT ENLUATION WORK SHEET (Rev 2) (3)
Sheet No.
Revision
Date

EQUIPMENT DESCRIPTION

Parameter

ENVIRONMENT

Speciii-
cation

Qual if l
cation

Specifi-
cation

Qualifz-
cation

DOCUf',ENTATIO'1 REF QUALIFICATION
METHOD

OUTS:ANOIXG
ITEMS

:yste"- 64'

'lant IO No. Attachment A

:omporent Terminal Bleck

Operating
Tine

I VE'84 1 Year N/A N/A None

u~ction:

ccut acy:

ategory:
ervice:

ilire Termina-
tion

'eq' N/A
Demon: N/A

N/A

N/A

ocation: Attachment A

:anufacturer: General
Electric Company

.cdal Nu„~er EB-5 and
CRi5182u

'empepture(F)
Pressure

(PSIA)

Relative
Humidity (l)
Chemical

Spray

Radi ati on
(RAD)

A in

325

21. 5

100

3. 1 xl0"

340

88

100

N/A

2xl 07

40 Years

(4)

(4)

Engineering
ttachment B.3 Anal sis None

Engine'ering
attachment 8.3

Analysis'ngineering

ttachment B.3 Analysis

None

None

N/A N/A None .

Engineering
ttachment 8.3 Analysis None

ttachment 8.$ Enqineerinq Anal None

'.ood Level Elev:
552'ove

Flood Level: Yes 1(

No
Submergence N/A N/A N/A N/A None

ites (1) See Section 2. 4 in 79-018 report.
(2) See Section 4.1. in 79-018 report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.

(4) See Section 3.0 and/or Appendix 8 in 79-018 report.

Prepared by: Q n.

Reviewed by: A

I|A acceptance;
'





Attachment A
Terminal Blocks

EEB -64-0039

Rey"

System: 64
Unit: 1

Mark

PMA
PMB

PMC

P D

Plant I.D. No.
FCO-64-6OD
PDS-64-610
PDS-64-61A
FCO/FSV-64-45
FCO/FSV-64-44
Fco/FSV-64-40
FCO/FSV-64-41
Fco/FSV-64-36
FCO/FSV-64-29
FCO/FSV-64-30
FCO/FSV-64-31
PDS-64-62C
FCO-64-65A
FCO-64-65B

'CO-64-65C
FCO-64-65D
FCY/FSV-64-33
FCV-FSV-64-32
FCV-FSV-64-34
FCY/FSV-64-141
FCV/FSV-64-139
FCV/FSV-64-140
PDS-64-62C
PDS-64-610
PDS-64-61A
FCO/FSV-64-9
FCO/FSV-64-10
FCO/FSV-64-43
FCO/FSV-64-42
TS-64-73
TS-64-69
TS-64-71

Room

15
15
15
13
13
14
14
12
12
12
12
14
9
9
9
9
12
8
8
8
8
8
14
15
15
15
15
15
15
5
5
5





Attachment 8.3
Terminal Block GE Type EB-5 and CR-1518

Rev

Test Information and Data - Letter GE Company to H. J. Green of TVA dated
3 February 1978 supplied test data for Terminal Block GE Company catalog
No. CR-1518.

Letter Hestinghouse to F. M. Chandler of TN
dated 9 t1arch 1978 supplied data for Terminal Block westinghouse Style
t(o. 80530 series.

BHR Owner's Group Report 081-A-01 dated
23 September 1980 supplied test data for Terminal Block GE Company Type
Ho. EB-25.

. The above test information includes aging, radiation, LOCA temperature
and pressure testing, and is sufficient in our judgement to warrant
conficence that the type EB-5, of the same material (cellulose phenolic)
and same size as the tested type EB-25, and larger than, the tested type
CR-151B will itself perform as well, and is satisfactory for continued
service since they are located similarly in protective boxes. However,
in connection with additional cable LOCA tests to be performed at Hyle
Laboratories in Huntsville, Alabama, we will include the type EB-5

terminal block to fully confirm its similarity.
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<%Iieet
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(3)
Sheet r,'o. EEB 64-0040
Revision
Date

SYSTEM! CO!1PONENT EVALUATION WORK SHEET (Rev 2)Facility: Browns Ferry Nuclear Plant
. Jnit: 1

;oci<et: 50-259

OUTSTANDING
ITEVS

DOCUi1EH i ATION( REF UAL17iYi~TI N

HETHOD
EN VIRO~'"!EHT

E(OUI Pl!-"NT DESCR)PTION
gual ifi-
cation

qualifi-
cation

Specif>-
cation

Specifi-
cationParareter '!eRe-iiCYHZKK

C. i
1 Year'ystem: 64

'lant ID No. Attachment A

:omponent Cable

1ZAwG, 1/c, 188, (PN)
lanufacturar:Attachment 8

AnalysisOperating
Tirr.e

AttachmentA

None
Attachments
C.l and C.2

Te -peI;a ture
(F) 147 Attachment C.3153

Pressure
(PSIA)

!odel Nurser: N/A

unction: Control/Power
'(4)15.0

IPCEA=S-61-40 Standard
par 3. 9, 3.7. Naterial
6.7 - Reauirement

Relative
Humidity (g) None(4)100100

ccuracy: Req'd: H/A
Demon: N/A Chemical

Spray
Noneategory: Attachment A

ervicei'ttachment A

(4)N/A

Generic
Na terial
Test

NUREG-0588
Naterials
List

Radiation
(RiD) 4xl0707 Hone

ocation: 8 r Ex er'enA in m C2 one

lood Level Elev:
552'ove

Flood Level: Yes X
No

Submergence N/A N/A N/A None4

Prepared by:ites:

Reviewed by:

gA Acceptance:

(1) See Section 2.4 in 79-018 report.
(2) See Section 4.1.2 in 79-018 report.
{3) Ali notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-Q'lB report.





Atta chme fit A

System: 64
Unit: 1

Component: Cable
Hark: MBB (PN)

EE8-C4- 4~M
Rev

Plant I. D. No.

3PC803-II
3PC804-II
3PC805-II
3PC807-II
3PC808-II
3PC809-II
1ES1844-I
lES1906-I
2ES1906-I
3ES1906-I
1PC803-II
1PC804-II
1PC805-II
1PC807-II
2ES1915-I
2ES1916-I
1PC808-II
2PC803-II
2PC804-II
2PC807-I I
2PC808-II
2PC809-II
1PC803-II
1PC804-II
1PC807-II
1PC808-II
2PC803-II
2PC804-II
2PC805-II
2PC807-II
2PC808-II
2PC809-II
3PC803-I
3PC804-I
3PC805-I
3PC808-I
3PC809-I
3PC807-I
1PC809-II
2PC805-II
1PC805-II
1PC809-II

Room Function/Service

FCV-64-139
FCV-64-139
FCV-64-139
PCV-64-140
FCV-64-140
FCV-64-140
PDCO-64-64
PDCO-64-10
PDCO-64-16
PDCO-64-16
FCV-64~139
FCV-64-139
FCV-64-139
FCV-64-140
PCO -64-36
FCO-64-36
FCV-64-140
FCV-64-139
FCV-64-139
FCV-64-140
FCV-64"140
FCV-64-140
FSV-64-139
FSV-64-139
PSV-64-140
FSV-64-140
FSV-64-139
FSV»64-139
PSV-64-139
FSV-64-140
PSV-64-140..
FSV-64-140
FSV-64-139
PSV-64-139
FSV-64-139
PSV-64-140
FSV-64-140
F SV-64-140
FCV-64-140
FCV-64-139
PSV-64-139
FSV-64-140

~Cate or

A
A
A
A
A
A
A

A
A
A
A
A
A
A
A
A
A
A
A
A
A
A/B
A/B
A/B
A/B
A/B
A/B
A/B
A/B
A/B
A/B
A/B
A/B
A/B
A/B
A/B
A/B

A
A/B
A/B

0 eratin

1 Year
1 Year
1 Year
1 Year
1 Year
1 Year
1 Year
1 Year
1 Year
1 Year
1 Year
1 Year
1 Year
1 Year
1 Year
1 Year
1 Year
1 Year
1 Year
1 Year
1 Year
1 Year
1 Year 1
1 Year 1
1 Year 1
1 Year 1
1 Year 1
1 Year 1
1 Year 1
1 Year 1
1 Year 1
1 Year 1
1 Year 1

1 Year 1
1 Year 1
1 Year 1
1 Year 1
1 Year 1

1 Year
1 Year
1 Year 1
1 Year 1

Time

Hour
Hour
Hour
Hour
Hour
Hour
Hour
Hour
Hour
Hour
Hour
Hour
Hour.
Hour
Hour
Hour .

Hour
Hour





ATTACNHENT 8

Hark WBB

EEG

Rev

Contract No.

67C3-91618
73C7-84528
72C7-75328-1
70C7-54179-1

~Te

PN

PN

PN

PN

Hanufacturer

Brand-Rex
Plastic Wire Im Cable Corp
Brand-Rex
Brand-Rex



,
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Sheet No.: EEB- b4 - OPED

Revision:

ATTACHMENT C

0,

C.l

C.2

IPCEA S-61-402 Paragraph 3.9 and Appendix 0

TVA Engineering Report No. 1943

Cable types: PJ, PN, PNJ, PJJ, PSJ

Rooms 1-18

This class of cables was purchased under TVA Standard Specification
No. 25.013, based on IPCEA S-61-402 (NEHA WC5). These standards
pr~vide 'a product with an operating rating of 75 C continuous,
95 C (203 F), 500-hour overload rating total in a normal lifetime.
They are constructed of polyethylene insulation with Nylon and PVC

jacketing.

The jacket material has a higher retention of strength at elevated
temperature~, as the material was subjected to air oven aging of
121 C (250 F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,
and ll show HELB profiles which more than briefly surpass the
softening temperature of the insulation. However, owing to the
thermal time lags in the cable material and cable installation, the
insulation nor even the jacket experience the temperature profile
until some time has elapsed.

TVA has conducted tests (Chattanooga Central Laboratories Report
No. 81L-81-6821 dated October 1980, of these cables under a temperature
profile which envelopes all the HELB profiles. Following this
exposure these samples sustained a dielectric test iowersed in
water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 volts for 5 minutes in succession.

C.3

C.4

It is therefore our engineering judgment that this test confirms
the above and justifies interim operation until these types can be
fully qualified by our Hyle Laboratory tests to be concluded next
April or replaced at the next refueling outage.

Temperature qualification Nethod

C.3.1 Standard material long-tenn overload temperature rating

C.3.2 Engineering Analysis

The post-HELB conditions are less than the normal cable rating and,
in our judgment, the cables could operate satisfactorily for a
post-accident of a year.

Prepared by:

Reviewed by:

gA Acceptance: .'



Facility: Browns Ferry Nuclear Plant
Snit: 1

)ocket: 50-259

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet Ho ffB 64 QQ41
Revision
Date

EQUIPMEHT DESCRIPTION

system: 64

'lant ID Ho. Attachment A

:omponent Cable
14AWG, 1/c, WCA, (PN)

~anufacturer:Attachment 8

Parameter

Operating
TiIFie

Temperature
(F)

EHY? Radii;=HT

Specifi-
cation

Attachment A

147

gualifi-
ca i n

153

Specifi-
cation

gual ifi-
c

C.4

Attachments
C. 1 and C.2

DOCUMEN A ION REF ALI ICA I N

METHOD

Analysis

Attachment C.3

UTST "iOINu
ITEMS

None

!odel Number: H/A

:unction: Control/Power

.ccuracy: Req'd: H/A
Demon: H/A

:ategory: Attachment A

ervice: Attachment A

Pressure
(PSIA)

Relative
Humidity ($ )

Chemical
Spray

Radiation
(RAD)

15. 0

100

H/A

2.1 x 10

100

H/A

4x107

(4)

(4)

(4i

IPCEA S-61-40
par 3.9, 3.7.
6.7

N/A

NUREG-0588
Materials
List

Standard
Material
Reauirement

N/A

Generic
Material
Test

None

None

None
ocation: 8

lood Level Elev:
552'ove

Flood Level: Yes )(
No

Aoin

Submergence H/A N/A

C2 r Exer en

N/A . N/A

None

None

otes: (1) See Section 2.4 in 79-018 report.
(2) See Section 4.1.2 in 79-01B report.
(3) . All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-018 reposit.

Prepared Py: Q. n

Reviewed'by:

QA Acceptance:



0



Attachment A

System: 64
Unit: 1

Component:
h1ark.

Cable
WCA (PS)

EE8 M o~fj
Rev

„Plant I. 0. No. Room - Function/Service ta~te or ~0eratie Time

2PC577-I
2PC578-I
2PC579-I
2PC583-I
2PC584-I
2PC585-I
2PC353-I
2PC354-I
2PC360-I
2PC355-I
2PC361-I
3PC362-I
2PC363-I
2PL3812
2PL3813
2PL3814
1PL5189
1PC583-I
1PC584-I
1PC585-I
1PC353-I
1PC354-I
1PC355-I
1PC60-I
1PC361-I
1PC362-I
1PL3812
1PL3813

.1PL3814
3PL5186
3PC595-I
3PC596-I
3PC597-I
3PC339-I
3PC340-I
3PC341-I
3ES1907-I
3ES1909-I
3PC577-I
3PC578-I
3PC579-I
3PC583-I
3PC584-I
3PC585-I
3PC353-I
3PC354-I
3PC355-I
3PC360-I
3PC361»I

8
8
8
8
8

l
I

'8

FCV-64-18
FCV-64-18
FCV-64-18
FCV-64-19
PCV-64-19
PCV-64-19
FCV-64-20
FCV-64-20
FCV-64-21.
FCV-64-.20
FCV-64-'21
FCV-64-21
FCV-64-21
FCV-64-141
FCV-64-141
FCV-64-141
FCO-64-60A
PCV-64-19

e

FCV-64-20

FCV-64-21
I
e

Ii
FCV-64-141

FCO-64-60A
FCV-64-32

i
l

FCV-64-34

PDCO-64-16
PDCO-64-16

!

PCV-64-18

FCV-64-19

PCV-64-20

FCV-64-21
l

A
A
A
A/B
A

A/B
A

1 Year

1 Year
1 Year
1 Year
1 Year 1 Hour
1 Year

1 Year

1 Year 1 Hour
1 Year

1 Year





Attachment A

System: 64
Unit: .1

Component:
tiark:

Cable
WCA (PN)

EEB-G4-d o +/
Rev

Plant I. 0. No. Room Function/Service

3PC362-I FCV-64-21 1 Year

3PL3812
3PL3813
3PL3814
1PC595-I

1PC596-I'PC597-I

1PC339-I
1PC340-I
1PC341«I
1PC614-II
1PC615-II
1PC616-IX
1PC577-I
1PC578-I
1PC579-I
1PC583-I
1PC585-I
1PC585-I
1PC353-I
1PC354-I
1PC355-I
1PC360-I
1PC361»I
1PC362-I
1PL3812
1PL3813
1PL3814
2PC595-I
2PC596-I
2PC597-I
2PC339«I
2PC340-I
2PC341-I
2PC614-II
2PC615-II
2PC616-II
2PC577-II
2PC578-I
2PC579-I
2PC583-I
2PC584-I
2PC585-I

8

8
8

FCV-64-141
FCV-64-141

- FCV-64-141

!

FSV-64-32

FSV-64-,34

!
FSV-64-17

FSV-64-18

!

FSV-64-19
I

FSV-64-20
I

l

FSV-64-21

i

FSV-64-141

FSV-64-32

FSV-64-34

FSV-64-17
1

I

FSV-64-18

FSV-64-19

A/B

A/B

A/B

1 Year 1 Hour

1 Year 1 Hour

1 Year 1 Hour



Attachment A

System: 64
Unit: 1

Component:
thrk:

Cable
MCA (PN)

EEB-Of- od +
Rev

Plant I. D. No. Room Function/Service
N

~Cate ~or ~0erat.in Time

2PC353-I
2PC354-I
2PC355-I
2PC360-I
2PC361-I
2PC362-I
2PL3812
2PL3813
2PL3814
3PC595-I
3PC596-I
3PC597-I
3PC339-I
3PC340-I
3PC341-I
3PC614-II
3PC615-II
3PC616-II
3PC577-I
3PC578-I
3PC579-I
3PC583-I
3PC584-I
3PC585-I
3PC353-I
3PC354
3PC355
3PC360-I
3PC361-r
3PC362-I
3PL3812
3PL3813
3PL3814

, 8
!

8

!

FSV-64-20

FSV-64-21

I

FSV-64-141

FSV-64.-32

!!

FSV-64-34

!

FSV-64-17

l
FSV-64-18

I
I

!

FSV-64-19

FSV-64-20

FSV-64-21

FSV-64-141" „

A/B

1 Year 1 Hour

1 Year 1 Hour



ATTACHMENT B

Mark WCA

EEB gf" OP+

Rev

Contract No.

72C7-75128
'2X7-74885-1
73C7-84528
67C3-91618
72C7-75328-1
70C7-54179-1

TR 822378)
822639)

72C7 75228822915)
72C7-83874-1

~Te

PH

P.N

PH

PH

PN.
PH

Manufacturer

Plastic Wire 5 Cable Corp
Brand-Rex
Plastic Ilire 5 Cable Coro
Brand-Rex
Brand-Rex
Brand-Rex

Plastic Wire 8 Cable Corp

Plastic Wire 8 Cable Corp





BC

Sheet No.: EEB- C4" 4'4+/

Revision:

ATTACOfENT C

C. 1 IPCEA S-61-402 Paragraph 3.9 and Appendix 0

C.2. TVA Engineering Report No. 1943

Cable types: PJ, PN, PNJ, PJJ, PSJ

Rooms 1-18

~,

This class of cables was purchased under TYA Standard Specification
No. 25.013, based on IPCEA S-61-402 (NE/5 WC5). These standards
prgvide a product with an operating rating of 75 C continuous,
95 C (203 F), 500-hour overload rating total in a normal lifetime.
They are constructed of polyethylene insulation with Nylon and PVC

jacketing.

The jacket material has a higher retention of strength at elevated
temperature~, as the material was subjected to air oven aging of
121 C (250 F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,
and ll show HELB profiles which more than briefly surpass the
softening temperature of the insulation. However, owi ng to the
thermal time lags in the cable material and cable installation, the

. insulation nor even the jacket experience the temperature profile
until some time ha's elapsed.

TVA has conducted tests (Chattanooga Central Laboratories Report
No. 81L-81-6821 dated October 1980, of these cables under a temperature
profile which envelopes all the HELB profiles. Following this
exposure these samples sustained a dielectric test immersed in
water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 volts for 5 minutes in succession.

It is therefore our engineering judgment that this test confirms
the above and justifies interim operation until these types can be
fully qualified by our Hyle Laboratory tests to be concluded next
April or replaced at the next refueling outage.

C. 3 Temperature gualification ththod

C.3.1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

C.4 The post-HELB conditions are less than the normal cable rating and,
in.our judgment, the cables could operate satisfactorily for a
post-accident of a year.

Prepared by:

Reviewed by:

gA Acceptance:





=acility: Browns Ferry Nuclear Plant
inii:
)ocket: 50-259

t

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet No. EEB 64-0042
Revision
Date

EQUIPMENT DESCRIPTION

iys em: 64

'lant ID Ho. Attachment A

Parameter

Operating
Time

ENVIR NMENT

Specifi-
cation

Attachment A

Qualifi-
cation .

1 Year

Specifi-
cation

Qualifi-
cation

Attachmen
C.4

OOCUMEN A ON RE ULI I I N

METHOD

Engineering
Analysis

OUTST lDIN
ITEMS

None

:omponent Cable

12AMG, 2/c, WGB, (PNJ)

manufacturer:Attachment B

!odel Number: N/A

'unction: Control/Power

'ccuracy: Req'd: N/A
Demon: N/A

:ategory: Attachment A

'ervice: Attachment A

.ocation: 9

lood Level Elev:
552'ove

Flood Level:
Yes'o

Temperature
(F)

Pressure
(PS IA)

Rel ati ve
Humidity (K)

Chemical
Spray

Radiation
(RAO)

A in

Submergence

214

15

100

N/A

2.1 x 10

N A

N/A

153

100

N/A

4xl07

(4)

(4)

(4)

Attachments
C.l and C.2

IPCEA S-61-40
par 3.9, 3.7.
6 ~ 7

N/A

NUREG-0588
Materials
List

C2

N/A

Attachment C.3

Standard
Material
Requirement

N/A

Generic
Material
Test.

x er'e

N/A

Hone

'one

None

None

None

None

'.otes: (1) See Section 2. 4 in 79-018 report.
(2) See Section 4.1.2 in 79-01B report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-01B report.

Prepared by:

Reviewed by: H4
QA Acceptance:

~ ~



0



Attachment A

Sys tern: 64
Unit: 1

EEB~ OO'f~
Rev

ComPonent: Cable
f1ark: WGB (Ply)

Plant I. 0. Ho. Room Function/Service ~Cate or ~Oerat~in Time

1ES750-I
1ES991-I
1ES992-I
1ES753-I
2ES750-I
2ES991-I
2ES992-I
2ES753-I

~ 2ES3253-II
3ES750-I
3ES991-I
3ES992-I
3ES753-I

PS-64-58B
PS-64-58B
PS-64-58D

I

PS-64-58B
r

PS-64-58D
I

PS-64-58C
PS-64-58B

PS-64-58D

A
A

1 Year
1 Year



ATTACHHENT B

Hark MGB

EEB

Rev

Contract No.

67C3-91618
73C7-84528
75K7-86150-1

, 75K5-86506-1
74C7-85069-1
70C7-54179-2
71 X7-54761-1
72C7-54872

„70C7-54179-1

~Te

PNJ
PJJ
PJJ
PJJ
PJJ
PNJ
PNJ
PNJ
PNJ

Hanufacturer

Brand-Rex
Rome Cable
Cyprus
American Insulated Wire
Rome
Plastic Wire L Cable Corp
General Cable
Plastic Wire 5 Cable Corp
Brand-Rex



8C

Sheet No.: EEB- -oo 2

Revision: 0

ATTACHMENT C

C. 1

C.2

IPCEA S-61-402 Paragraph 3.9 and Appendix 0

TVA Engineering Report No. 1943

Cable types: PJ, PN, PNJ, PJJ, PSJ

Rooms 1-18

This class of cables was purchased under TYA Standard Specification
No. 25.013, based on IPCEA S-61-402 (NEMA HC5). These standards
pr~vide a product with an operating rating of 75 C continuous,
95 C (203 F), 500-hour overload rating total in a normal lifetime.
They are constructed of polyethylene insulation with Nylon and PVC

jacketing.

The jacket material has a higher retention of strength at elevated
temperature~, as the material was subjected to air oven aging of
121 C (250 F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,,
and ll show HELB profiles which more than briefly surpass the
softening temperature of the insulation. However, owing to the
thermal time lags in the cable material and cable installation, the
insulation nor even the jacket experience the temperature profile
until some time has elapsed.

TVA has conducted tests (Chattanooga Central Laboratories Report
No. 81L-81-6821 dated October 1980, of these cables under a temperature
profile which envelopes all the HELB profiles. Following this
exposure these samples sustained a dielectric test iomersed in
water of 660 volts ac .for 6 minutes, 960 volts ac for 5 minutes,
and 2200 volts for 5 minutes in succession.

0,

C.3

C.4

It is therefore our engineering judgment that this test confirms
the above and justifies interim operation until these types can be
fully qualified by our Myle Laboratory tests to be concluded next
April or replaced at the next refueling outage.

Temperature qualification Method

C.3. 1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

The post-HELB conditions are less than the normal cable rating and,
in our judgment, the cables could operate satisfactorily for a

post-accident of a year.

Prepared by:

Reviewed by:

gA Acceptance:



Facility: Browns Ferry Nuclear Plant
Uni t:
'Pocket: 50-259

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet Ho. EEB 64-0043
Revision
Date

EQUIPMENT DESCRIPTION

system: 64

'lant ID No. Attachment A

Parameter

Operating
Time

EN RONMEN

Specifi-
cation

'

AttachmentA

Qual ifi-
cation

1 Year

Specifi-
cation

Qualifi-
cation

Attachmen
C.4

D UMEH A ON REF UALI ICA I N

METHOD

Eng neer ng
Analysis

OUTSTANDING

ITEMS

:omponent Cable

14AWG, 1/c, !)CA, (PN)

manufacturer: Attachment B

.'odel Nurrher: N/A

unction: Control/Power

ccuracy: Req'd: H/A
Demon; N/A

ategory: Attachment A

arvice: Attachment A

Tempe~ature-
(F)

Pressure
(PSIA)

Relative
Humidity (5)

Chemical
Spray

Radiation
(RAD)

214

15

100

H/A

2.1 x 10

153

100

N/A

4xl07

(4)

(4)

(4i

Attachments
C. 1 and C.2

IPCEA S-61-40
par 3.9, 3.7.
6.7

H/A

NUREii-0588
Materials
List

Attachment C.3

Standard
Material
Requirement

N/A

Generic
Material
Test

None

None

None

None
:cation:

A in N A C2 N ne

lood Level Elev:
552'ove

Flood Level: Yes X

No
Submergence N/A N/A N/A N/A None

rtes: (1) See Section 2. 4 in 79-010 report.
(2) See Section 4.1.2 in 79-01B report.
(3) .All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-01B report.

Prepared by:

Reviewed by: A4
QA Acceptance;

'





Attachment A

System: 64
Unit: 1

Component: Cable
Hark: @CA (PN)

EEB4+ ON+3
Rev

P1ant 1. D. Ho. Room Function/Service

1RP23-IA
1RP97-IIA
1RP97-IIA
1RP322-,IIB
1RP260-IIB
1RP322-IIB
,2RP23-IA
2RP97-IIA
2RP97-IIA
2RP322-IIB
2RP260-IB
2RP322-IIB
2RP23-IA
2RP97-IIA
2RP97-IIA
3RP322-IIB
3RP 260- IB
3RP322-IIB

9
i 9

9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

PS-64-56A
PS-64-56C
PS-64-56C
PS-64-56D
PS-64-56B
PS-64-56D
PS-64-56A
PS-64-56C
PS-64-56C
PS-64-56D
PS-64-$ 6B
PS-64-56D
PS-64-56A
PS-64-56C
PS-64-56C
PS-64-56D
PS-64-56B
PS»64-56D

A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

1 Day
1 Day
1 Day
1 Day
1 Day
1 Day
1'Day
1 Day
1 Day
1 Day
1 Day
1 Day
1 Day
1 Day
1 Day
1 Day
1 'Day
1 Day





ATTACH!1LNT B

Hark HCA

EEB ~f +~ V3

Rev

Contract No.

72C7-75128
72X7- 74885-1
73C7-84528
67C3-91618
72C7-75328-1
70C7-54179-1

TR 822378)

822915)
822639)

72C7-83874-1

~Te

PN

P.N

PN

PN

PN,
PN

Hanu factur er

Plastic Hire 5 Cable Corp
Brand- Rex
Plastic Hire Im Cable Corn
Brand-'ex
Brand-Rex
Brand-Rex

Plastic Hire 8 Cable Corp

Plastic Wire 5 Cable Corp





SC

Sheet No.: EEB- C 4-><43
Revision: 0

ATTACHMENT C

C.l

C.2

IPCEA S-61-402 Paragraph 3.9 and Appendix 0

TVA Engineering Report No. 1943

Cable types: PJ, PN, PNJ, PJJ, PSJ

Rooms 1-18

This class of cables was purchased under TVA Standard Specification
No. 25.013, based on IPCEA S-61-402 (NEtlA WC5). These standards
prgvide a product with an operating rating of'75 C continuous,
95 C (203 F), 500-hour overload rating total in a normal lifetime.
They are constructed of polyethylene insulation with Nylon and PVC

jacketing.

The jacket material has a higher retention of strength at elevated
temperature~, as the material was subjected to air oven aging of
121 C (250 F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,
and ll show HELB profiles which more than briefly surpass the
softening temperature of the insulation. However, owing to the
thermal time lags in the cable material and cable installation, the
insulation nor even the jacket experience the temperature profile
until some time has elapsed.

TVA has conducted tests (Chattanooga Central Laboratories Report
No. 81L-81-6821 dated October 1980, of these cables under a temperature
profile which envelopes all the HELB profi les. Following this
exposure these samples sustained a dielectric test iamersed in
water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 volts for 5 minutes in succession.

0

C.3

C.4

It is therefore our engineering judgment that this test confirms
the above and justifies interim operation until these types can be
fully qualified by our Hyle Laboratory tests to be concluded next
April or replaced at the next refueling outage.

Temperature Qualification Method

'.3.1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

The post-HELB conditions are less than the normal cable,'rating and,
in our judgment, the cables could operate satisfactorily for a

post-accident of a year.

Prepared by:

Reviewed by:

QA Acceptance:
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=acility: Brogans Ferry Nuclear Plant
.'ni t:
;ocket: 50-259

SYSTEM COI1PONENT EVALUATION WORK SHEET (Rev 2 )
(3)

Sheet No.
Revision
Oate

-0044

E(UIPHEiIT OESCRIPTION

'ystem: 64

'lant ID No. Attachment A

Parameter

Operating
Time

ENV R HNEN

Specifi»
cation

()ualifi-
cation

Attachment A 1 year

OOCUN N A H RE

Specifi-
cation

gualifi-
cation

gUALI CA ION
METHOD

Attachment G3 Engineering
Analysis and
Test

UTST %0[N
ITEI>iS

None

:omponent Cable MVA, (XL/

16AMG, 2/c, Type HS

'anufacturer: Attachment 8

odel Nuwker: H/A

urlction:
Si gna 1 / Ins trumenta tion

=curacy: Req'd: H/A
Demon: N/A

category:Attachment A

.rvice: Attachment A

ication: 9

Temperature
(F)

Pressure
(PSIA)

Relative
Humidity (5)

Chemical
Spray

Radiation
(RAO)

A in

214

15

100

2.1 x 10

N A

385

H/A

100

N/A

2x10

40 years

(4)

(4)

(4i

Generic
Simultaneous

Attachment C.l Test
H/A

Generic
Sipultaneous

ttachment C. 1 Test

H A

Generic

Attachment C. 1
Sequential

Attachment C.2 Generic Hat' Tes

Hone
one

Hone

None

None

ood Level Elev:
552've

Flood Level: Yes J(
No

Submergence N/A N/A N/A H/A None

tes: (1) See Section 2. 4 in 79-018 report.
(2) See Section 4.1. 2 in 79-018 report.
(3) All notes and other inforiiation not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-01B repe't.

Prepared by:

Reviewed by: /
gA Acceptance;





Attacliment A

System 64
Uni t:

EEB-4+ no~
Rev

Component:
htark:

Cable
WVA

Plant I. 0. t<o. Room Function/Service

1R2870
2P2 870
3R2870

9
9
9

PT-64-67
PT-64-67
PT-64-67

A
A
A

1 Year
1 Year
1 Year



EEB

Rev

ATTACHNENT B

Mark MVA

Contract No.

77K5-823265
72C7-83944
69C3-64863-1
72C7-74910-1

TR 822676 from SON
76K5-87232

TR 827773 from BLN
78K5-824447

TR 826953 from BLN
78K5-824447

77KS-820991
73C7-84211

~Te

FRXLPE/CSPE ,

FRXLPE/CSPE
PE/PVC
XLPE/CSPE

FREP/CPE

FREP/CPE

FREP/CPE

Manufacturer

Rockbestos
Continental Mire 5 Cable
Rockbestos
Continental Hire 5 Cable

Continental Mire 8 Cable

Anaconda

Anaconda

Boston Ins. Wire
ITT



'I
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Sheet No: EEB (o9
-0W+'evision:

0

ATTACHMENT C

C.l TVA Engineering Report No. 1945

Cable types: Coax, Triax, and Signal Cables of Cross-Linked Polyethylene
Construction

Rooms: 0-18
I

For signal cables which utilize cross-linked polyethylene insulation,
and the jacket is chlorosulfonated polyethylene or neoprene. The
following LOCA/SLB tests apply:

Pyle Laboratory Test Report 43854-3 dated April 26, 1978 'OCA
and SLB Qualification Test of Cables and Cable Splices.

Franklin Institute Test Report F-C4113 dated May 1975.

Rockbestos Company Test Report dated July 1977, amended 1979.

Franklin Institute Test Report F-C5120 dated May 1980.

These cables are qualified by the above for all HELB areas and the
LOCA/SLB of the containment.

C.2 NUREG-0588 Material List

C.3 Because of the conservatism of the tests for APE and for silicone
insulation, including the severity of the mandrel bend and die1ectric
test in water after the combined LOCA/SLB profile, it is our engineering
judgment that there is sufficient margin to give reasonable assurance
of continued operability more than a year in the post-LOCA environment.

Reviewed by:

Prepared by:

QA Acceptance:





'1't ' F N 1 Pl
SYSTEt'i CONPONENT EVALUATION MORK SHEET (Rev 2)

Cocket: 50-259

(3)
Sheet No.
Revision
Date

4

EQUIP'lENT DESCRIPTION

System: 64

Plarit ID No. Attachment A

Parameter

Operating
Time

ENV RONNEN

Specifi-
cation

Attachment A

Qualifi-
cation

1 Year

Specifi-
cation

Qual ifi-
cation

Attachment
C.3

0 CUllENTA ON REF VALI ICA I N

NETHOD

Engineering
Analysis

UTSTANOIN
ITEMS

None

Component Cable HVA, (PE)

16Al<G, 2/c, Type NS

manufacturer: Attachment 8 Temperature
(F) 214 203

IPCEA S-61-40
par 3.9 and
ttachment C.2 Attachment C ~ 2 None

'~odel Nimher: N/A

Furfction:
Si gnal/ Ins trumentaCi on

Accuracy: Req'.d: N/A
Demon: N/A

Category: Attachment A

Service: Attachment A

iocation:

Flood Level Elev:
552'ove

Flood Level:
Yes'o

Pressure
(psin)

Relative
Humidity ($ )

Chemical
Spray

Radiation
(RAD)

A in

Submergence

15

100

N/A

2.1 x 107

N/A

N/A

100

N/A

4xl07

20 ears

N/A

(4)

(4)

(4i

IPCEA S-61-40
par 3.9,
3.7.3, 6.7

N/A
NUREG-0588
tlaterial
List
Attachment C. 1

N/A

A/A

Standard
Haterial
Requirement

N/A

Generic
Haterial

Oper. Experience

N/A

Ro'ne

None

'None

None

None

Notes: (1) See Section 2.4 in 79-018 report.
I

(2) See Section 4.1.2 in 79-018 report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-018 report.

Prepared by:

Reviewed by:

QA Acceptance;



Attacl~ aent A

System:
Uni t:
Component:
clark:

Cable
WVA

EEB-'Q'f "D>+~
Rev

Plant I. D. No. Room Function/Service

1R2870
2P2 870
3R2870

9
9
9

PT-64-67
PT-64-67
PT«64-67

A
A

'A
1 Year
1 Year
1 Year





Rev

ATTAONENT 8

Hark WVA

Contract No.

77K5-823265
72C7-83944
69C3-64863-1
72C7- 74910-1

TR 822676 from SQN
76K5-87232

TR 827773 from BLN
78K5-824447

TR 826953 from BLN
78K5-824447

77K5-820991
73C7-84211

~Te

FRXLPE/CSPE
FRXLPE/CSPE
PE/PVC
XLPE/CSPE

FREP/CPE

FREP/CPE

FREP/CPE

Manufacturer

Rockbestos
Continental Mire 5 Cable
Rockbestos
Continental Mire E Cable

Continental Mire 5 Cable

Anaconda

Anaconda

Boston Ins. Wire
ITT



Cl



Facility: Browns Ferry Nuclear Plant
Unit: 1

;.
".ocket: 50-259

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet Ho. EEB 64-0046
Revision
Date

EQUI PMEHT DESCRIPTION

system: 64

'lant ID Ho. Attachment A

Parameter

Operating
Time

EHYI< HMENT

Specifi-
cation

Attachment A

Qualifi-
cation

1 Year

Specifi-
cation

Qualifi-
cation

Attachmen
C.4

DOCUMEN N REF U LIF I N

METHOD

nginee
Analysis

U ST !DING
ITD'iS

:omponent Cable

14Ai!G, 2/c, WHB, (PNJ)

lanufacturer: Attachment B

:odel Number: N/A

urfc ion: Control/Power

ccuracy: Req'd: N/A
Demon: N/A

ategory: Attachment A

rvice: Attachment A

)cation: 9

!ood Level Elev:
552'ove

Flood Level: Yes )(
No

Temperature
(F)

Pressure
(PSI A)

214

15

Relative
Humidity (g)

Chemical
Spray

100

N/A

Radiation
{RAD)

A in

2.1 x 10

N A

Submergence N/A

153

100

N/A

4xl07

N/A

4

(4)

(4)

(4)

4

Attachments
C.l and C.2

N/A

NUREG-0588
Materials
List

N/A

C2

IPCEA S-61-40
par 3.9, 3.7.
6.7

Attachment C.3

A

Standard
Material
Requirement

N/A

Generic
Material
Test

N/A

Hone

None

'one

None

Non

None

(1) See Section 2.4 in 79-010 report.

(2) See Section 4.1.2 in 79-01B report.
(3) All notes and other information riot on these

sheets are on the attached appendix sheets.

(4) See Section 3.0 and/or Appendix B in 79-01B report.

Prepared by:

Reviewed by:

QA Acceptance:





Attachment A

System: 64
Uni t:

Component: Cable
t/ark: WHB (PNJ)

EEB-H-Oo 4&
Rev

Plant I. D. No. Room

1ES5-I
1ES21-I
2ES2678-II
2ES5-I
2ES21-I
2ES2681-I
2ES3250-II
2ES 3491-II
2ES3492-II

Function/Service

PS-64-57B
PS-64-57D
PS-64-57A
PS-64-57B
PS-64-57D
PS»64-57C
PS-64-58A
PS-64-58A
P-64-58C

A
A
A

30 Days
30 Days
30 Days



,



ATTACHHENT B

Hark MZB

EEB

Rev

Contract t(o.

67C3-91618
87148 XFR From SON 72C7-

75228-1

75K7-86150-1
73C7-84528
75K5-86506-1
72C7-75328-2
70C7-54179«1

PJJ

PJJ.
PJJ
PJJ
PMJ
PHJ

Hanufacturer

Plastic Mire 8 Cable

Plastic Mire 5 Cable

Cyprus
Rome Cable
AIM
Tamaqua
Brand-Rex



Sheet No.: EEB- C4 - >A4
Revision: 0

ATTACWlENT C

C. 1

C.2

IPCEA S-61-402 Paragraph 3.9 and Appendix 0

TVA Engineering Report No. 1943

Cable types: PJ, PN, PNJ, PJJ, PSJ

Rooms 1-18

This class of cables was purchased under TVA Standard Specification
No. 25.013, based on IPCEA S-61-402 (NEMA MC5). These standards
pr~vide a product with an operating rating of 75 C continuous,
95 C (203 F), 500-hour overload rating total in a normal lifetime.
They are constructed of polyethylene insulation with Nylon and PVC

jacketing.

The jacket material has a higher retention of strength at elevated
temperature~, as the material was subjected to air oven aging of
121 C (250 F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,
and ll show HELB profiles which more than briefly surpass the
softening temperature of the insulation. However, owing to the
thermal time'ags in the cable material and cable installation, the
insulation nor even the jacket experience the temperature profile
until some time has elapsed.

TVA has conducted tests (Chattanooga Central Laboratories Report
No. 81L-81-6821 dated October 1980, of these cables under a temperature
profile which envelopes all the HELB profiles. Following this
exposure these samples sustained a dielectric test inversed in
water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 volts for 5 minutes in succession.

C.3

C.4

It is therefore our engineering judgment that this test confirms
the above and justifies interim operation until these types can be
fully qualified by our Wyle Laboratory tests to be concluded next
April or replaced at the next refueling outage.

Temperature qualification ththod

C.3.1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

The post-HELB conditions are less than the normal cable rating and,
in our judgment, the cables could operate satisfactorily for a
post-accident of a year.

Prepared by:

Reviewed by:

gA Acceptance:
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Facility: Browns Ferry Nuclear Plant
Unit. 1

Docket:50-259

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet Ho. ' 64-0047
Revision
Date

EQUIPMENT DESCRIPTION

System: 64

Plant ID No. Attachment A

Parameter

Operating
Time

EH YIROiiMcHT

Specifi-
cation

Attachment A

Qualifi-
cation

1 Year

Specifi-
cation

Qualifi-
cation

Attachment
C.4

DOCUMENT I N RE U LI CA I N

METHOD

Fngineering
Analysis

None

UTSTAHDIN,
ITEMS

Component Cable

14AMG, 2/c, WHB, (PJJ)
Manufacturer:Attachment 8

t!odel Number: N/A

Function; Contro)/Power

Accuracy: Req'd: N/A
Demon: N/A

Category: Attachment A

Service: Attachment A

Temperature
(F)

Pressure
(PSIA}

Relative
Humidity '(X)

Chemical
Spray

Radiation
(RAD)

214

100

2.1 x 107

153

100

N/A

4x107

(4)

(4)

(4)

Attachments
C. 1 and C.2

IPCEA S-61-40
par 3.9, F 7.
6.7

H/A

HUREG-0588
Materials
List

Attachment C.3

Standard
Material
Requirement

H/A

Generic
Material
Test

Hone

None

'one

None
Location: 9

Flood Level Elev:
552'boveFlood Level: Yes $

No

A in

Submergence N/A H/A N/A

C2 'r fx er'en

H/A

None

None

Notes: (1) See Section 2. 4 in 79-018 report.
(2) See Sectiorf 4.1.2 in 79-018 report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-.01B repast.

Prepared by:

Rev'iewed by:

gA Acceptance;
'



Attachment A

System: 64
Unit: 1

EEg of aogg
Rev

Component: Cable
Hark: WHB (PJJ)

Plant I. D. No.

1ES2678-II
1ES2681-II
1ES3250-II
1ES3491-II
1ES3253-II
1ES3492-II
1ES3492-II
3ES2678-II
3ES5-I"
3ES21-I
3ES2681-II
3ES3250-II
3ES3491-II
3ES3253-II
3ES-3492-II

Room Functi on/Servi ce

PS-64-57A
PS-64-57C
PS-64-58A
PS-69-58A
PS-64-58C
PS-64-58C
PS-64-58C
PS-64-57A
PS-64-57B
PS-64-57D
PS-64-$ 7C
PS-64-58A
PS-64-58A
PS-64-58C
PS-64-58C

~Cate ~or ~0erati~nTime

A 30 Days



ATTACNYiENT B

Hark MHB

EEB 0- Od

Rev

Contract No.

67C3-91618
87148 XFR From SgN 72C7-

75228-1

75K7-86150-1
73C7-84528
75K5-86506-1
72C7-75328-2
70C7-54179-1

~Te

PNJ

PJJ

PJJ.
PJJ
PJJ
PNJ
PNJ

Manu facturer

Plastic Ilire 5 Cable

Plastic Wire & Cable

Cyprus
Rome Cable
AIH
Tamaqua
Brand-Rex
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Sheet No.: EEB-4W-0<47

Revision: 0

ATTACHMENT C

C. 1

C.2

IPCEA S-61-402 Paragraph 3.9 and Appendix 0

TVA Engineering Report No. 1943

Cable types: PJ, PN, PNJ, PJJ, PSJ

Rooms 1-18

0,

This class of cables was purchased under TVA Standard Specification
No. 25.013, based on IPCEA 5-61-402 (NEMA MC5). These standards
pr~vide a product with an operating rating of 75 C continuous,'5 C (203 F), 500-hour overload rating total in a normal lifetime.
They are constructed of polyethylene insulation with Nylon and PVC

jacketing.

The jacket material has a higher retention of strength at elevated
temperature~, as the material was subjected to air oven aging of
121 C (250 F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,
and 11 show HELB profiles which rare than briefly surpass the
softening temperature of the insulation. However, owing to the
thermal time lags in the cable material and cable installation, the
insulation nor even the jacket experience the temperature profile
until some time has elapsed.

TVA has conducted tests (Chattanooga Central Laboratories Report
No. 81L-81-6821 dated October 1980, of these cables under a temperature
profile which envelopes all the HELB profiles. Following this
exposure these samples sustained a dielectric test immersed in
water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 volts for 5 minutes in succession.

C.3

C.4

It is therefore our engineering judgment that this test confirms
the above and justifies interim operation until these types can be
fully qualified by our Myle Laboratory tests to be concluded next
April or replaced at the next refueling outage.

Temperature gualification Method

C.3. 1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

The post-HELB conditions are less than the normal cable rating and,
in our judgment, the cables could operate satisfactorily for a
post-accident of a year.

Prepared by:

Reviewed by:

gA Acceptance:





BC

W7

Revision: 0

ATTACHMENT C

0'.
1

C.2

IPCEA S-61-402 Paragraph 3.9 and Appendix D

TVA Engineering Report Wo. 1943

Cable types: PJ, PN, PNJ, PJJ, PSJ

Rooms 1-18

This class of cables was purchased under TVA Standard Specification
No. 25.013, based on IPCEA S-61-402 (NEMA HC5). These standards
prgvide a product with an operating rating of 75 C continuous,
95 C (203 F), 500-hour overload rating total in a normal lifetime.
They are constructed of polyethylene insulation with Nylon and PYC

jacketing.

'The jacket material has a higher retention of strength at elevated
temperature~, as the material was subjected to air oven aging of
121 .C (250 F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,
and ll show HELB profiles which more than briefly surpass the
softening temperature of the insulation. However, owing to the
thermal time lags in the cable material and cable installation, the
insulation nor even the jacket experience the temperature profile
until some time has elapsed.

TVA has conducted tests (Chattanooga Central Laborator ies Report
No. 81L-81-6821 dated October 1980, of. these cables under a temperature
profile which envelopes all the HELB profiles. Following this
exposure these samples sustained a dielectric test immersed in
water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 volts for 5 minutes in succession.

C.3

C.4

It is therefore our engineering judgment that this test confirms
the above and justifies in'terim operation until these types can be
fully qualified by our 1<yle Laboratory tests to be concluded next
April or replaced at the next refueling outage.

Temperature gualification lhthod

C.3.1 Standard material long-term overload temperature ratin9

C.3.2 Engineering Analysis

The post-HELB conditions are less than the normal cable rating and,
in our judgment, the cables could operate satisfactorily for a
post-accident of a year.

Prepared by:

Reviewed by:

gA Acceptance:
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Facility: Brogans Ferry Nuclear Plant
Uni t:
Docket: 50-259

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)
Sheet No F 048
Rev>sion
Date

EQUIPMENT DESCRIPTION

Parameter

ENV ROliME~[

Specifi-
cation

Qualifi-
cation

Specifi-
cation

Qualifi-
cation

DOCUMENTA ON RE ULI I
DIN'ETHOD

U STANDIN
ITEMiS

System: 64

Plant ID No. Attachment A

omponent Cable WVA; (XL/

16AWG, 2/c, Type MS

",anufacturer: Attachment 8

'.odel Number: N/A

=urfction:
Si gna1/Ins trumenta tion

'ccuracy: Req'd: N/A
Demon: N/A

:ategory:Attachment A

iervice: Attachment A

.ocation: 12

:lood Level Elev:
552'boveFlood Level: Yes X

No

Operating
Time

Temperature
(F)

Pressure
(PSIn)

Relative
Humidity (g)

Chemical
Spray

Radiation
(RAD)

A in

Submergence

Attachment A

15

100

3.1 x 10

N/A

1:year

385

N/A

100

N/A

2xl0
40 years

N/A

(4)

(4)

(4i

4

Attachment C3 Enqineering
Analysis and
Test

Generic
Simultaneous

Attachment C 1 Test

N/A

Generic
Simultaneous

ttachment C.l Test

Generic

Attachment C. 1
Sequential

ttachment C 2 Generic that'i Tes

N/A

None

None

None

None

None

None

None

'otes'1) See Section 2.4 in 79-010 report.
(2) See Section 4.1. 2 in 79-018 report.
(3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-01B report.

'Prepared by:

Reeiewed by: 9
QA Acceptance:



Attachment A

System: 64
Uni t:
Component:
f4ark:

Cable
WVA

EEB-C+ N> +S
Rev

Plant I. D. No. Room Function/Service

&2726
2R2725
2R2725
2R2726
2R2716
3R2726
3R2725
1R2726
1R2725

PX-64-51
PX-64-51
PT-64-5'1
PT-64-51
LT-64-54
PX-64-51
PX-64-51
PX-64-51
PX-64-51

A/B 1 Year 1 Hour





gg «Oo+/

Rev

ATTACElHENT 8

Hark WVA

Contract No.

77K5-823265
72C7-83944
69C3-64863-1
72C7-74910-1

TR 822676 from S(jN
76K5-87232

. TR 827773 from BLN
78K5-824447

TR 826953 from BLN
78K5-824447

77K5-820991
73C7-84211

FRXLPE/CSPE
FRXLPE/CSPE
PE/PVC
XLPE/CSPE

FREP/CPE

FREP/CPE

FREP/CPE

Manufacturer

Rockbestos
Continental Wire 8 Cable
Rockbestos
Continental Wire 5 Cable

Continental Wire 5 Cable

Anaconda

Anaconda

Boston Ins.
Wire'TT
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Sheet No: EEB 4'4 " c'4'4B

Revision: 0

ATTACHMENT C

C.l TVA Engineering Report No. 1945

Cable types: Coax, Triax, and Signal Cables of Cross-Linked Polyethylene
Construction

Rooms: 0-18

For signal cables which utilize cross-linked polyethylene insulation,
and thc jacket, is chlorosulfonated polyethylene or neoprene. The
following LOCA/SLB tests apply:

Myle Laboratory Test Report 43854-3 dated April 26, 1978, LOCA
and SLB Qualification Test of Cables and Cable Splices.

Franklin Institute Test Report F-C4113 dated May 1975.

Rockbestos Company Test Report dated July 1977, amended 1979.

(
Franklin Institute Test Report F-C5120 dated May 1980.

These cables are qualified by the above for all HELB areas and the
LOCA/SLB of the containment.

C.2 NUREG-0588 Material List

C.3 Because of the conservatism of the tests for HPE and for silicone
insulation, including the severity of the mandrel bend and dielectric
test in water after the combined LOCA/SLB profile, it is our engineering
5udgment that there is sufficient margin to give reasonable assurance
of continued operability more than a year in the post-LOCA environment.

Reviewed by:
I

Prepared by:

QA Acceptance:





Facility: Brogans Ferry Nuclear Plant
Unit: 1

Docket: 50-259

SYSTEN COMPONENT EVALUATION WORK SHEET (Rev 2) (3)ll
Revision
Date

EQUIP'IENT DESCRIPTION
ENV RONMEN D CUMEN A ON REF U LIFICATI N

METHOD
OU STAN IN

ITEYS

System: 64

Plant ID No. Attachment A

Component Cable WVA; (PE)

16AWG, 2/c, Type MS

Manufacturer: Attachment B

Model Nurser: N/A

Furrction:
Signal/Instrumentation

Accuracy: Req'd: N/A
Demon: N/A

Category: Attachment A

Service: Attachment A

Location:

Flood Level Elev:
552'ove

Flood Level: Yes X
No

Parameter

Operating
Time

Temperature
(F) ..

Pressure
(PSIA)

Relative
Humidity (5)

Chemical
Spray

Radiation
(RAD)

A in

Submergence

Specifi-
cation

Attachment A

174

15

100

N/A

3.1 x 104

N/A

gual ifi-
cation

1 Year

203

N/A

100

4xl07

20 ears

Specifi-
cation

(4)

.(4)

(4)

qual ifi-
cation

Attachment
C.3

IPCEA S-61-40
par 3.9 and
ttachment C.2

N/A

IPCEA S-61-40
par 3,9g
3.7.3, 6.7

N/A
NUREG-0588
Material
List
Attachment C. 1

N/A

Engineering
Analysis

Attachment C.2

N/A

Stan ar
Material
Requirement

N/A

Generic
Material

Oper. Experience

None

None

None

'None

"None

None

Notes: (1) See Section 2. 4 in 79-018 report.
(2) See Section 4.1.2 in 79-01B report.
{3) All notes and other information not on these

sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-01B report.

Prepared by:

Reviewed by: 4
ll

gA-Acceptance:



Attachment A

System: 64
Vnit:

Component:
Nark:

Cable
WVA

EEB-bt- ao fg
Rev

Plant I. D. No. Room Function/Service

&2726 1
2R2725
2R2725
2R2726
2R2716
3R2726
3R2725
1R2726
1R2725

PX-64-51
PX-64-51
PT-64-5'1
PT-64-51
LT«64»54
PX-64-51
PX-64-51
PX-64-51
PX-64-51

A/B 1 Year 1 Hour



Rev

ATTACIV<ENT 8

Hark WVA

Contract No.

77K5-823265
72C7-83944
69C3-64863-1
72C7-74910-1

TR 822676 from SON
76K5-87232

TR 827773 from BLN
78K5-824447

'R 826953 from BLN
78K5-824447

77K5-820991
73C7-84211

~Te

FRXLPE/CSPE
FRXLPE'/CSPE
PE/PVC
XLPE/CSPE"

FREP/CPE

FREP/CPE

FREP/CPE

Manufacturer

Rockbestos
Continental Wire 5 Cable
Rockbestos
Continental Wire 5 Cable

Continental Mire 5 Cable

Anaconda

Anaconda

Boston Ins. Wire
ITT




