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Fac111ty. Browns Ferry Nuclear Plant . SYSTEM CO&PONENT EVALUATION WORK SHEET (Rev 2) Sheet No. EEB-63-0001
i Unit: 1 oot . . i ) Revision O
+ Docket:  50-259 S o Date 10-22-80
: g P - ENVIROWMENT _ DOCUMENTATION REF QUALTFICATION OUTSTANDING
EQUIPHENT -DESCRIPTION ¢ for 27 : METHOD ITENS
. - - T Specifi- Qua11fi~. Specifif- | Qualifi- , . .
. Parameter cation- ‘cation cation cation
System: 63 . ' Operating Attachment A L Yfaﬁ étgachment ) Engineering None
Plant ID No. Attachment A Time S M o Analysis
“Componentn Cable WCA . ) .
1/c, #14, PN . : . |
Attachments
Manufacturar:Attachment B 'Temp‘(asgure. 153 153 (4) C.1 and C.2 |Attachment C.3 Nene -
Todel Number: NA Pressure . ‘ .
: (PSIA) 15.0 N/A (4) N/A N/A K None |
Function: Control/Power - IPCEA $-61-404 Standard o |
g C Relative () X par 3.9, 3.7.3 gaten;ial . |
Humidity (% . 6. equirement one |
Accuracy: Req'd: N/A 100 100 (4) — -
Demon: N/A Chemical
' Category: Attachment A Spray N/A - N/A (4) N/A N/A * None o
_Service: Attachment A . ' NUREG-0588 | Generic |
N Radiation 4 . . Materials Material - ° !
(rAD) . 3,1x10 4x107 (4) List Test . None
Location: 14 R g
. Aging N/A 20_vears (2) Attachment €21 Oper, Experience None
Flood Level Elev: 552' " - '
Above Flocd Level: Yes X| Submergence N/A N/A ‘ (4; T N/A None
- No * . .
Notes: (1) See Section 2.4 in 79-01B report. ’ Tt " Prepared by: 7E’;Z JE?ZAQZZ
{ (2) See Section 4,1.2 in 79-01B report. T - " Reviened b eafes/fe
(3) A1l notes and other information not an these .. ‘ P Reviewed bys 22:;;14?&;2&5;._

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

-~







Attachment A

System: 63

Unit: 1

Component: Cable l/c, #14, PN
Mark: WCA .

Plant 1. D. No. Rocm Function/Service
1PL5103 14 SLC Storage Tank
1PL5102 14 TNK Heater Control

eeg-.G3-0001

Rev O

Category Operating Time
A 1 Year
A 1l Year







R

Contract No.

72€7-75128
72X7-74885-1
73C7-84528
67C3-91618
72€7-75328-1
70C7-54179-1

822378) Sequoyah

822639)

" . 7207-83874-1

ATTACHMENT 8
Mark HCA

Type -

PH
PN
PN

PN
PN.
PN

PN

ez

EEB =63 -000]

Rev O -

Manufacturer

Plastic Wire & Cable Corp
Brand-Rex

. Plastic Vlire & Cable Corp

Brand-Rex L
Brand-Rex
Brand-Rex

Plastic Hire & Cable Corp

Plastic Wire & Cable Corp

» W
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C.1
C.2

c.3

c.4

Sheet No.: EEB-43-000/(

Revision: 0

ATTACHMENT C

IPCEA S-61-402 Paragraph 3.9 and Appendix D
TVA Engineering Report Ho. 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). 0These standards
pr8vide a groduct with an operating rating of 75 C continuous,

95~ C (203" F), 500-hour overload rating total in a normal 1ifetime.
They are constructed of polyethylene insulation with Nylon and PVC
jacketing. )

The jacket material has a higher retention of strength at elevated
temgeratureg, as the material was subjected to air oven aging of
1217 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 immersed in

water of 660 volts ac for 6 minutes, 960 voits 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.

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:

QA Acceptance:
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Facility: Browns Ferry Nuclear Plant . SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _62.000
Unit: 1 o .. . Revision Jo)
Docket: 50-259 . Date 10-22-80
. ENVIRONMENT DOCUMENTATION REF - QUALTFICATION QUTSTANDING
EQUIPMENT DESCRIPTION . METHOD ITENMS
Specifi- Qualifi- Specifi- Qualifi- ’ )
Parameter cation cation cation cation
: 3. .
‘ System: 6 Operating  |AttachmentA} 1 year . | - Attachment C.3 Engineering None
- Plent ID No. Attachment A Time ‘ Analysis and .
v ) (1) Iest,
Component  Cable {ipF - . Generic
/¢, #, CPJ Temperature ) Simultaneous
Menufacturer: Attachment B | ! p(EF) 153 325 (4) Attachment C,1f Test None
Pressure
Model Number: N/A .
/ (PSIA) 15.0 N/A (4) N/A N/A None .
Furictions Control/Power ‘ Generic
' gelagzve (%-) Simultaneous "
umidity 100 100 ttachment C.1f Test _ one
Accuracy: Req'd: N/A 1+ (4) i
Demon: N/A Chemical
Category: Attachment A Spray NA ] A (4) N/A . N/A . None
Service: Attachment A ) ' Generic
- Radiation : . i :
y (RAD) . | 3.1x0* | 6.9107 (a)  |Attachment c.i| 323yential " . None
. Location: : Aging N/A 40 years (2). Attachment C.2Generic Mat'l Jest None
Flood Level Elev: 552° " * '
Above Flood Level: Yes X| Submergence | N/A N/A ( ) N/A N/A None
No ! 2) - .
Notes: (1) See Section 2.4 in 79-01B report. " : " Prepared by: £ X 27600
’ (2) See Section 4.1.2 in 79-01B report. . A ~ . C d . Pofh
(3) A1 notes and other information not on these T oo Reviewe by.ﬂ}_{@&__
sheets are on the attached appendix sheets. o ) - )
. (4) See Section 3.0 and/or Appendix B in 79-01B repoyt., \ . QA Acceptance; .
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System: g3
Unit: 1

Component: Cable
Mark: WDF .

Plant I. D.No.

Attachment A

1/e, #4, CPJ

Room Function/Service

1PL5100

14 TANK HEATER SUPPLY

Category

geg —63-0002

Rev O

Operating Time

A .

1 Year




Contract No.

67C7-91619
71C7-54180-1
72C7-75328-3

ATTACHMENT B

HakaDF

Type

CPJ
CPJ
cpPy

ees 63 -0002

’ Rev O

t

Manufacturer

General Cable Corp
Phelps Dodge Cable Wire
Rome R







9C

c.]
c.2
C.3

Sheet No.: EEB- 4 3-0002

Revision: O

ATTACHMENT C

HWyle Laboratory Report No. 43854-3.
NUREG-0588 Material List.

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
Jjudgment that there is sufficient margin to give reasonable assurance
of continued operability more than a year in the post-LOCA environment.

Prepared by: y =4 M'/M

Reviewed by:

QA Acceptance:
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Facility: Browns Ferry Nuclear Plant . SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. EFR-63-0003

Units 1 - Revision o)

Docket: 50-259 . Date [0-22-80
B ENVIRONMENT . DOCUMENTATION REF QUALIFICATION OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITENS -,

Specifi- Qualifi- Specifi- Qualifi- X .
Parameter cation cation cation cation
System: 63
yStem Operating Attachment Al 7 year . Attachment C.3 Engineering None
Plant 10 No. Attachment A Time Analysis and _
c t  Cable } ) fest
omponen able : -

i/:po#g cPJ WDG LT Generic
> TR Temperature Simultaneous

Menufacturer: Attachment B | '€MPeg 325 (2) Attachment C.1| Test None

(°F) 153 i 4
Pressure

lModel Number: N/A ' ‘

/ -1 (PSIA) 15,0 N/A (4) N/A N/A None . -

Furction® Control/Power 2 Coneric

’ Relative Simultaneous
Humidity (%) 100 100 (4)  |Attachment C.1 Test _ None
Accuracy: Req'd: N/A
Demon: N/A Chemical
Category: Attachment A Spray | N/A N/A (4] T ON/A N/A  None
Service: Attachment A . j Generic
. Radiation - 4 Y . Sequential . )
1 (RAD) 3.1x10 6.9x10 (3) Attachment C.1 Test None
Location: 14 Aging N/A 40 years (2)_ Iattachment C.2Generic Mat'l Test None
R !
Flood Level Elev: 552' )
Above Flood Level: Yes X| Submergence | N/A N/A ( ; NA N/A None
No : 4) . .
Notes: (1) See Section 2.4 in 79-01B report. - - " prepared by: 2. XL 120,
(2) see Section 4.1.2 in 79-018 report. : SN o b 32z é “24/50
(3) A1l notes and other information not on these .. . o Reviewed by:

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

crmimveite o P
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. System: 63
Unit: 1

Component: Cable
. Mark: + WDG v

Plant 1. D. No. Room

1PL7S4 14
1PL769 _ 14

Attachment A

1/c, #2? ceJ

Function/Service

PMP SUPPLY
PMP SUPPLY

- = e -

geg _63-0003

Rev O

Category Operating Time
A 1 Year ]
A 1 Year







Contract Ho.

67C7-91619

-71C7-54180-1

86150 XFR Bellefonte

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

.
ATTACHMENT B

Mark WDG

Type
cPJ

. CPY

CPJ

cPd
PXJ
PXJ

 EEB 63-0003

Rev O

.y

Manufacturer

General Cable Coiﬁ

- Phelps Dodge

Plastic Wire & Cable Corp

Rome
GE
Essex







PR e

c.1
c.2
c.3

Sheet No.: EEB- £3~I003

Revision: O

ATTACHMENT C

Wyle Laboratory Report No. 43854-3.

NUREG-0588 Material List.

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: Y -4 M, V4

Reviewed by:

QA Acceptance:
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Fac1hty. Browns Ferry Nuclear Plant . .. SYSTEM COMPONENT EVALUATION HORK SHEET (Rev 2) Sheet No. EER-63-0004
" Unit: 1 . Revision o)
Docket: 50-259 ) . Date 10-22-80
’ ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITENS
| : - ) Specifi- Qualifi- Specifi- Qualifi- - =
Parameter cation cation cation cation
System: 63 Operating AttachmentA] 1 Year Attachment Engineering None
Plant ID No. Attachment A Time 1) C.4 Analysis
Component Cable ‘WGB '
:2/c, #12, PNJ - - Attachment
- achments
Manufacturar:Attachment B Te.mp?sgure- 174 153 (4) C.1 and C.2 -|Attachment C.3 None
Hodel Number: N/A Pressure :
(PSTA) 15.0 N/A (4) N/A N/A None -
Furiction: Control/Power : : IPCEA 5-61-404 Standard
’ : Relative (2) ga; 3.9, 3.7.3 Material
Humidity (% g . Requirement None
Accuracy: Req'd: N/A 100 100 (4) -
Demon: N/A Chemical
Cat . A Spray ; :
Category: Attachment N/A N/A (4) ~ N/A - N/A None
Service: Attachment A . ] NURER-0588 Generic
' ~ Radiation 4 : : Materials Material
Locati - (RAD) 3.1x10 4x107 (4) List Test None
Location: 1 Aging N/A 20 vears (2) Attac C.2| Oper, Experience None
Flood Level Elev: 552' o : B .o
-Above Floed Level: xgs X| Submergence N/A N/A (o N/A N/A None
"Notes: (1) See Section 2.4 in 79-01B report. - ' ' Prepared by: A 2108
; (2) see Section 4.1.2 in 79-018 report. ~ ’7/Z$/1'0 ,;
(3) AN notes and other information not on these Reviewed by ﬁ@z&——— '
. sheets are on the attached appendix sheets. .. )
| - (4) See section 3.0 and/or Appendix 8 in 79-018 report. QA Acceptance:
!
|







. ’ System: 63
Unit: 1

Component: cable
Mark: WGB -

Plant I. D. No. Room

Attachmert A

.

2/c, #12, PNJ

Function/Service

1PL790 12

Injection Flow

Category

g _b3~000¢

Rev O

Operating Time

A

1 Year







. Contract No.

67C3-91618
73C7-84528

75K7-86150-1

75K5-86506-1
74C7-85069-1
70C7-54179-2
71X7-54761-1

. 12C7-54872

70€7-54179-1

4
ATTACHMENT B

Mark WGB

Type

PNJ
PJJ
PJJ
PdJ
PJd
PNJ-
PNJ -
PNJ
PNJ

EEB L3-000Y

Rev O

Manufacturer

Brand-Rex

Rome Cable

Cyprus

American Insulated Hire
Rome

Plastic Wire & Cable Corp
General- Cable

Plastic Hire & Cable Corp
Brand-Rex .







8C

CQ‘]
c.2

c.3

C.4

Sheet No.: EEB- 43._ 004

Revision: 0

ATTACHMENT C

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 $-61-402 (NEMA WC5). These standards
prgvide a groduct 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
temgerature » as the material was subjected to air oven aging of
1217 € (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 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 judgﬁEnt 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,

\
Prepared by: !

)

Reviewed by:

|
QA Acceptance: '
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Facility: Browns Ferry Nuclear Plant’ . SYSTEM CO§PONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _. EEB-63-0005
" Unit: 1 ) . . ’ . e . ’ Revision O
Docket: 50-259 Date [0-22-80
) N E ENVIROSMERT DOCUMENTATION REF QUALTFICATION OUTSTANDING
EQUIPMENT DESCRIPTION : - — - - METHOD ITEMS
_ . . e Specifi- Qualifi-.| Specifi- Qualifi« ., :
Parameter cation: cation cation cation
: System: 63 Operating  |AttachmentAl 1 Year Attachment | Engineering None
Plant ID No. Attachment A Time ) . M C.4 Analysis
Component  Cable WGB ‘
i2/c, #12, PNJ . . A h
- ttachments
Manufacturar:Attachment B jempisggure- 153 153 (4) C.1 and C.2 |Attachment C.3 None
Hodel Number: N/A Pressure ' ) : .
: (PSIA) 15.0 N/A (4) N/A N/A None -
Furiction: Control/Power - IPCEA 5-61-404 Standard -
' Relative ( } par 3.9, 3.7.3 Mate;ia] ;
Humidity (% Y 6.7 Requirement one
;. hAccuracy: Req'd: N/A 100 100 (a) -
i Damon: N/A Chemical
Categry: Attachment A Spray N/A - N/A (4) N/A N/A * None
_Service: Attachment A C ' NURER-0588 | Generic
. Radiation - . . Materials Material
Locat (RAD) 3 1010} 4x107 (a) List Test None
cocation: 14 Aging N/A 20 _vears (2) Attachment €21 Oper, Experience None
Flood Lo]avezi E’lev; 553' , ' '
Above Flood Level: Yes X| Submergence N/A N/A : -
e No X : () N/A . N/A . None
Notes: (1) See Section 2.4 in 79-01B report. : * Prepared by: 2.4, 22204
1 (2) See Section 4,1.2 in 79-018 report. . ] 4o
(3) A1l notes and other information not on these Reviewed by.
: sheets.are on the attached appendix sheets. . .- ’
: . (4) QA Acceptance:

——— o e

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







Attachrient A

‘eg8 b23-0005

System: 63

Unit: 1 Rev O
Component: Cable 2/c, No, 12, PNJ

Mark: WGB .

Plant I. D.'No. Room Function/Service Category Operating Time
1PL2175 14 Trace Heater A 1 Year
1PL2182 14  Heater A 1 Year
1PL2187 14 Trace Heater A 1 Year
1PL2194 A 1 Year

T v a———

= e

14

* Heater

4o e e w e




N L

e

) DR 63'9__005

~

§
j )
2
! . . .
- [} b »
‘lll’ » Rev O
{ ;

B } ATTACKNERT B
' Mark WGB '
’ Contrast No. ‘ Type Hanufacturer

. - . - 1 B .
Giedk-divl) ARy ot et

73C7-8452 ) P Rome Cal:le

75X7-86150-1 PJJ Cyprus

75K5-86506-1 PJJ . American Insulated Yire

74C7-85069-1 . PJd Rome

70C7-56179-2 PNJ Plastic Wire & Cable Corp
71X7-54761-1 PNJ . General: Cable ~
,72C7-54872 ; PHJ Plastic Wire & Cable Corp
70C7-54179~1 . Pitd Brand-Rex

et am——— -
2w . P Y







Revision: 0

. < ' Sheet No.: EEB- £Z- 005
|
|
|

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

This class of cables was purchased under TVA Standard Specification
No 25.013, based on IPCEA S-61-402 (NEMA HC5). °These standards
8v1de a Broduct with an operating rating of 75° C continuous,
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 :
temgerature , as the material was subjected to air oven aging of
121" € (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.

L T

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 Wyle Laboratory tests to be conc]uded 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.
1 u Prepared by:

Reviewed by:

QA Acceptance:







. ﬁ eyer : : (3)
_ Facility: Browns Ferry Nuclear Plant . .. SYSTEM COMPONENT EVALUATION HORK SHEET (Rev 2) Sheet No. EEB-63-0006

Unit: 1 S . Revision /o)
Cocket:  50-259 L * Date 16-22-80
i N ENVIRONMENT DOCUMENTATION REF QUALTFICATION OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITEMS
- | Specifi~ Qualifi- Specifi- . Qualifi- . : -
Parameter cation cation cation cation -
System: 63 | Operating  [AttachmentA] 1 Year | Attachment | = Engineering None =
Plant ID No. Attachment A Time . o c.4 Analysis
Component Cable WGD
4/c, #12, PNJ .
. : Attachments
Manufacturer:Attachment 8 Te_mpt(aB‘aggure. 153 . 153 (a) C.1 and C.2 |Attachment -C.3 None
' Pressure .
. Lodel Number: N/A . . )
7 C - (PSIA) 15,0 N/A (4) N/A N/A ___HNope -
Furction: Control/Power . IPCEA S$-61-409 Standard
' Relative (%) . . ga; 3.9, 3.7.3 Mate:ia] . .
Humidity Requirement None
Accuracy: Req'd: N/JA - 190 100 (4) ‘ - - -
Demon: N/A Chemical i
Category: Attachment A Spray N/A N/A (4) N/A - N/A *None
Service: Attachment A - ) NUREG-0588 Generic
. . Radiation 4 5 : Materials Materfal -
Locat ” (RAD) . | 3.1x10" | 4x10 (4) List Test - None
,-ocation: Aging N/A 20_years (2) Attachment .21 Oper, Experience None
Flood Level Elev: 552 o ' R
_Above Flood Level: :‘gs X| Submergence | N/A N/A _ (4;_ _ N/A < N/A None.
Notes: (1) See Section 2.4 in 79-01B report. o : ¢ 7 Prepared by: EL s

v

P (2) see Section 4.1.2 in 79-01B veport

', . (3) AN notes and other information not on these .. Coo _ Reviewed by %{H{Z%’ﬁ“__

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







‘ System: 63

Unit: 1
Component: cable
: Hark: - WGD

Plant 1. D. No. ~ Room

1PL758 14
1PL773 14°

e 92—

Attachment A

4/c, #12, PNJ

Function/Service

Stby Liquid Control
Stby Liquid Control

o e 5

-~

geg _63-0004

Rey O

Category Operating Time
A 1 Year
A 1 Year

L et e -







ees _63-0006

-

| : m
‘m} ' ‘ ] © Rev O
|

|

.
ATTACHHENT B

Mark WGD
Contract HNo. Type Manufacturer
73C7-84528 . PJJ . Rome Cable
67€3-91618 . PNJ . . Plastic Wire & Cable Corp -
72C7-75228-1 * PJdd Plastic Wire & Cable. Corp
72C7-54762-2. - . PNJ Plastic Hire & Cabe1 Corp . .. '
74C7-85069 PJJ .. ’ Rome . L )
70C7-54179-1 : PNJ ) Brand-Rex ot

R e e o ‘ R
2 L I = R .
s - PO L. . i
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8C

c.1

€2

C.3

c.4

Sheet No.:_ EEB-£3-AHg

Revision: 0

ATTACHMENT C

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 WC5). _These standards
pr8vide a 8roduct with an operating rating of 75~ C continuous,

95° ¢ (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
temgerature , as the material was subjected to air oven aging of
121" ¢ (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 immersed in

water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,

and 2200 volts for 5 minutes in succession.

1t 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

€.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:

dA Acceptance:
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Facility: Brownd Ferry’ Nuclear Plant . ?YSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. EEB-£3-0007
Unit: 1 . Revision o
Docket: 50-259 . : Date 10-22-50
) ENVIRONMENT DOCUMENTATION REF QUALTFICATION QUTSTANDING
EQUIPMENT DESCRIPTION - METHOD ITENS
‘ : Specifi- Qualifi- | Specifi- Qualifi-
Parameter cation cation cation cation
System: 63 Operating Attachment A} 1 Year . Attachment Engineering None
Plant ID No. Attachment A Time (1) C.4 Analysis
Component  Cable (GG
7/c, #12, PNJ - Attachment
achments
Manufacturar:Attachment B Temp?gggure. 153 153 (4) C.1 and C.2 . |Attachment C.3 None -
Model Number: N/A Pressure _
: (PSIA) 150 N/A (4) /A M/A None -
Furiction: Control/Power ‘ IPCEA 5-61-404 Standard
’ . Relative () i par7' 3.9, 3.7.3 Material
Humidity (% . 6. Requirement None
Accuracy: Req'd: N/A 100 100 (a)
Demon: N/A Chemical
Category: Attachment A Sprey N/A N/A () N/A N/A " None
Service: Attachment A C NURER-0588 Generic
- Radiation 4 . i Materials Material
; i 3 (RAD) 3.1x10 4x107 (4) List Test _ None
Location: 1 Aging N/A 20_years (2) Attachment C.2| Oper, Experience None
Flood L?vel Elev: 552' i : ’ |
Rbove Flood Level: Yes X} -Submergence | N/A N/A :
p No . _ (8): N/A N/A None

Notes:

-

(1)
(2)
(3)

(4)

‘ iy "' .E‘-

See Section 2.4 in 79-01B8 report.
See Section 2.1.2 in 79-018 report.

A11 notes and other {nformation not on these
sheets are on the attached appendix sheets.

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

L3

QA Acceptance:

" Prepared by: 2. Z. Z&_@s

Reviewed by: % 2 l(jgﬁ 'E




Attachment A

. . ~-0007
‘ System: 63 : L. Ees &3 o
. Component: Cable 7/c, #12, PNJ "
Mark: WGG !
Plant 1. D. No. Room Function/Service Category Operating Time
1PL755 14 Stdby Lqid Pmp 2A Cont A 1 Year
1PL770 14 Stdby Lqid Pmp 2A Cont A 1 Year







e L Y

C&ntract No.

67C3-91618
71X7-54761-1

70C7-54179-1"

72C7-75328-2
69C7-64923

.
ATTACHMENT B

Mark WGG

Type

PNJ
PNJ
PNJ
PNJ
PN

£Eg ©63-0007

Rev O

Manufacturer

Plastic Wire ‘& Cable Corp
General Cable ,
Brand-Rex

Tamaqua

Rockbestos




8C

o

c.1’

c.2

C.3

C.4

Sheet No.: EEB-4£ 307

Revision: 0

ATTACHMENT C

IPCEA S-61-402 Paragraph 3.9 and Appendix D |
TVA Engineeriﬁg Report No.51943

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

Rooms 1-18

This class of cab]es was purchased under TVA Standard Specification
No. 25.013, based on IPCEA S-61-402 (MEMA YC5). 0These standards
r8v1de 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
Jjacketing.

The jacket material has a higher retention of strength at elevated
temgerathre , as the material was subjected to air oven aging of
1217 € (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 som2 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 vhich envelopes all the HELB profiles. Following this
exposure these samples sustained a dielectric test inmersed in
water of 660 volts ac for 6 m1nutes, 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.

Prepared by:

Reviewed by: )

QA Acceptance:







Facility: Browns Feuvry.Nuclear Plant

" SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

(3)
Sheet No.

. E—
-

/

'
- &

EER=-63-0008

(2)
()

(4)

N
t - L

See Section 4,1.2 in 79-01B report.

A1l notes and other information not on these
sheets are on the attached appendix sheets.

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

Unit: 1 . Revisicn o)
Docket: 50-259 ) Date 16-22-80
’ ) ENVIRONMENT DOCUMENTATION REF QUALTFICATION OUTSTANDING
EQUIPMENT DESCRIPTION - . METHOD ITENS
. Specifi~ Qualifi- Specifi~ Qualifi- ’
Parameter cation cation cation cation
System: 63 Operating  |AttachmentA] 1 vear . Attachment | Engineering None
Plant 1D No. Attachment A Time (1) c.4 Analysis
Component Cable {{HG
5/c, #14, PNJ . -

’ ’ Attachments .
Manufacturar:Attachment B Temp?gg‘)tqre. 153 153 (4) _ |c.1 and C.2 |Attachment C.3 Nene * -
Model Number: N/A Pressure .

: (PSIA) 15,0 N/A (4) N/A N/A - None -
Furiction: Control/Power . IPCEA $-61-409 Standard .
| : Relative ) par 3.9, 3.7.3 Material
Humidity (% 6.7 Requirement None
Accuracy: Req'd: N/A 100 100 (a)
Demon: N/A . Chemical
Category: Attachment A Spray - N/A N/A (4) N/A N/A " None
Service: Attachment A - , NUREG-0588 | Generic
- Radiation 4 . . Materials Material )
(RAD) 3,1x10 4x107 (4) List Test None
Location: 14 Aging N/A_ 20_vears (2) Attachment C.2| Oper. Experience |~ None
.Flood L?vel Elev: 552 ) .
kbove Flood Level: Yes x| Submergence | N/A N/A X
- . No _ : (4) N/A. . N/A None
‘Notes: (1) See Section 2.4 in 79-01B report. : " Prepared by:f-x.méﬁ

T ‘
Reviewed by: Q Zﬂ/_&f&m’

QA Acceptance:







System: 63

*Unit: 1
Component: CcCable
Mark: WHG .
Plant I. D. No. Room
1PL5101 14

Atracniient A

S/c, #14, PNJ

Function/Service

Tnk Heater Control

Category

geg 63-0008

Rev O

Ope}ating Time

A

1 Year

.
T e, . e .







Contract No.

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

. ~v

ATTACHMENT B

Mark HHG

Type

PNJ
PNJ
PNJ

gEg 63-0008
Rev O

Manufacturer

Plastic Wive & Cable

. Tamaqua

Brand-Rex .,




8C

~

C.1
c.2

C.3

C.4

Sheet No.: EEB- é3—ggdg

Revision: 0

ATTACHMENT C

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 WC5). These standards
8v1de a Broduct with an operating rating of 75" C continuous,
€ (203" F), 500-hour overload rating total in a normal lifetime.
They are constructed of polyethylene insulation with Nylon and PVC
Jjacketing.

The jacket material has a higher retention of strength at elevated
temgeratureg as the material was subjected to air oven aging of
121” ¢ (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 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.

Prepared by:

Reviewed by:

QA Acceptance:
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l"nc::Ht:‘v: Browns Ferry Nuclear Plant . SYSTEM COMPONENT EVAPUAT¥0N WORK SHEET (Rev 2) Sheet No. EEB-63-0009
it: . Revision o)
D‘ocket: }10-259 . . Date 10-22-80
} ENVIRONMENT DOCUMENTATION REF QUALTFICATION 0UT§}ANDING
i EQUIPMENT DESCRIPTION = METHOD EMS
i , Specifi- Qualifi- | Specifi- Qualifi- '
! Parameter cation cation, cation cation
S;;stem: - 83 Operating Attachment A 1 Year Attachment] Engineering None
Plant ID No. Attachment A Time M .3 Analysis
Component Cable WWA* .
2/c, #16, CSPE . ) . : ggneylc ous
» ' : imultaneou
Hanufacturers Attachment 8 | TETPERANUYE | 153 | - 250 (4)  |Attachment C.Y. Test None
sodel | X Pressure N/A N/A N/A " None
runction. . . :
" Signal/Instrumentation Relative -- ] o g?;ﬁ?i:neous'
Humidity (%) | 100 100 (g) - [ttachment C.1| Joob None
8ccuracy: Req'd. N/A —— -
. Demon: N/A Chemical
sategory: Attachment A . Spray N/A N/A (4) N/A WA ~Nome
sarvice: Attachment A ) . Generic
' Radiation .
; ) (RAD) ° 315708 5x107 ' (q)  [etachment c.1f Jeauential None
-ocation: 14 Aging N/A 40 years | - (p)° [Attachment c.z Generic Mat'l Test]  ° None
‘lood Level Elev: 552° . - a ) T N X '
\bove Flood Level: Yes x| Submergence | N/A N/A t ; N/A N/A None
. No : . 4)" .
otes: (1) See Section 2.4 in 79-018 report. : : Prepared by: 22 A 2.0
: (2) see Section 4.1.2 §n 79-01B report. . /95‘5/?0
(3) A1l notes and other information not on these Reviewed by g;b;Ltc/
; sheets are on the attached appendix sheets. ' .
(4) QA Acceptance.

K'II

- nmera s -
e .
v
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See Sectfon 3.0 and/or Appendix B fn 79-01B report.







Attachment A

y . . L3-0
' .Sygtem: 63 EEB 009
™~ Unit: 1- Rev O
Component:. Cable 2/c, #16 P ) .
Mark: WVA v .
P'I-ant I. D. No. Room Function/Service Cateqgory Operating Time
1R986 14 . Stdby Lqid Tnk Level A 1 Year
1R985 14 Stdby Lqid Tnk Level A 1 Year
. ) &
™~







4

: " - . MarkWVA
Contract No. Tﬁge
77K5-823265 FRXLPE/CSPE
72C7-83944 " . FRXLPE/CSPE
69C3-64863-1 ° PE/PVC
7267-74910-1 XLPE/CSPE

TR 822676 from SQN " FREP/CPE .
76K5-87232 A

TR 827773 from BLN FREP/CPE
78K5-824447 |

TR 826953 from BLN "FREP/CPE
. 78K5-824447

77K5-820991 -
73C7-84211

e T TSP R S Ue———, - ®ise scieve s - o e 2 3 < g

ATTACHMENT B

geg _b63-0009

) Rev _O

?

¢

Manufacturer

'Rockbestos .

Continental Wire & Cable
Rockbestos
Continental Wire & Cable

Continental Wire & Cable

Anacoqda

. Anaconda

Boston Ins. Wire,
T




C.1

C.2
C.3

Sheet No.: ££8-63-0209

Revision: J

ATTACHMENT C

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 Laboraiory 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.

NUREG-0588 Material List

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 operab111ty more than a year in
the post-LOCA environment.

Prepared by:

Reviewed by:

QA Acceptance:
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‘ (3) .
Facility: Browns Ferry Nuclear Plant . SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. EEB-63-0010
Unit: 1 L Revision [o)
Docket: 50-259 Date 10-22-50
ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING
EQUIPMENT DESCRIPTION . METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi- :
: Parameter cation cation cation cation
System: 63 Operating  [AttachmentA| 1 year Attachment C3| Engineering None
Plant ID No. Attachment A Time : Analysis and
(1) Test
Comdonent Cable WVA
2/c, #16, XLPE . Generic
. mperatur Simultaneous
vanufacturer: Attachment B | 1€ p(EF) e 153 385 (4) Attachment C.1| Test None
fode) Numder: H/A Pressure N/A /A /A None
& r: W (PSIA) 15.0 (4) : ‘ :
Furctions ) G
Signal/Instrumentation Relative (2) §?33§1§neous )
’ Humidity 00 < N
dccuracy: Req'd: N/A 100 1 ‘(4) Attachment C.1{ Test one
Demon: N/A Chemical
category:Attachment A Spray N/A N/A (4] A " Mone
Service: Attachment A ] :
. Radiation 4 g ) g::ﬁ;;:ia]
(RAD) 3.1x10 2x10 (3) Attachment C.1| Tact None
-ocation: 14 - Aging N/A 40 years (2) Attachment ¢.2| GenericMat'l Tesy  ~ None
}
“lood Level Elev: 552' )
bove Flood Level: Yes X| Submergence | N/A N/A ( ; N/A N/A None
. No ) 4) - :
totes: (1) See Section 2.4 in 79-01B report. : * Prepared by: Z-X. 220004,
(2) See Section 4.1,2 in 79-018 report. ‘ 4
. PO Reviewed by: Aﬁ%ﬁb
(3) A1l notes and other information not on these . -

- (4)

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

QA Acceptance;

[ SFPE
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: . . Attachment A

. .System: 63
B Unit: 1 :

A \
N Component: cCable 2/c, £16
Mark: WVA v ‘
Plant I. D. No. Room Function/Service
1R986 14 Stdby Lqid Tnk Level
1R985 14 Stdby Lqid Tnk Level

’

AT —— . © GO priEs E . L

£ 63-0010

Rev O -

S~

Category Operati m_:l’ime

A 1l Year
A 1 Year







TR

TR

R

Contract No.

77K5-823265
72C7-83944

69C3-64863-1 °

72C7-74910-1

822676 from SQN
76K5-87232

* 827773 from BLN
78K5-824447

826953 from BLN
78K5-824447

77K5-820991
73C7-84211

Mark WVA

Type

FRXLPE/CSPE
FRYLPE/CSPE
PE/PVC"
XLPE/CSPE

" FREP/CPE

FREP/CPE

FREP/CPE

4"

ATTACHMENT B

£B _63-0010

Rev O

1,

Manufacturer

Rockbestos .
Continental Wire & Cable
Rockbestos

Continental Wire & Cable

Continental Hire é Cable

Anaconda

Anaconda

Boston Ins. Wire
I




c.1

c.2

c.3

FeE¢ rwba  wmr. .

Sheet No: EEB 6 3-0d78

Revision: O
ATTACHMENT C

TVA Engineering Report No. 1945

‘Cabie 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 neopreme. The

following LOCA/SLB tescs 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. .

NUREG-0588 Material List

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 wmargin to give reasonable assurance

of continued operability more than a year in the post-LOCA environment.

Reviewed by:

Prepared by:

QA Acccptance:
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheot No(3) EEB-63 00171

Facility: Browns Feiry Nuclear Plant .
Unit: 1 . ] Revision o)

i Docket: - 50-259 : ’ . . Date 10-22-80
! .. ENVIRONMENT . DOCUMENTATION REF QUALTFICATION OQUTSTANDING
: EQUIPMENT DESCRIPTION METHOD ITENS
' Specifi- Qualifi- | Specifi- Qualifi- :
Parameter cation cation cation cation 5
. System: 63 Attachment A " ©
% Plant ID No. Attachment A 0p$¥;§ing ttachme 1 Year - Attachment Engineering None .
! * : (1) C.3 Analysis .
Component Cable yvA ] IPCEA S-61-402
2/c, #16, PE . ;
T tur . par 3.9 and None
Manufacturer: Attachment B | emp?sg)ure. 153 203 (4) Annendix D Attachment C.2
o . Pressure ' -
| Furction: , : ' - TPCEA 5-61-403 Standard
) " Signal/Instrumentation Relative par 3.9, Material
Humidity (%) 100 100 (4) 3.7.3, 6.7 Requirement None
i Accuracy: Req'd:N/A -
i Demon: N/A Chemical |
! Category: Attachment A Spray N/A N/A () N/A NA None
Service: Attachment A . . NUREG-0588 .
. Radiation ax107 : Haterial Material.
¢ : (RAD) st | ¥ " (g)  Jlist Tests " Nope
Location: 14 Aging . N/A 20 years (2) Attachment C.1] Oper. Experience “None
g ilood Level Elev: 552° - ' oo '
! ?Sye Flood Level: gﬁs X Supmergence N/A NA - (4;. N/A . N/A - None
Votes: (1) See Section 2.4 in 79-018 report. : oo *" Prepared by: 7517(-}B%§Lézg
" (2) See Section 4.1.2 in 79-01B report. y e T ) EZEZ gsé' Y22/ g0 |
(3) A1l notes and other information not on these 0. ’ Coo _ Reviewed by: . : |

T sheets are on tpe attached appendix sheets. = .
” (4) See Section 3.0 and/or Appendix B in 79-01B report. - . . QA Acceptance:

———
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System: 63

Unit: 1.

Component: Cable

Mark: WvaA .
Plant I. D. No. Room
1R986. 14
1R985 14

ALLACHDIENT A

2/c, #16

Function/Service

Stdby Lqid Tnk Level
Stdby Lqid Tnk Level

eeg _63-00l1

Rev O

Category Operating Time

A . 1l Year
A 1 Year







' EEB L3-001 |

. Rev ©
ATTACHMENT B t
Mark WVA <

Contract No. Type , Manufacturer
77K5-823265 FRXLPE/CSPE _ Rockbestos :
72C7-83944 . FRXLPE/CSPE . Continental Wire & Cable
69C3-64863-1 PE/PVC Rockbestos :
72C7-74910-1 XLPE/CSPE . Continental Wire & Cable
822676 from SQN " FREP/CPE " . Continental Wire & Cable

76K5-87232 : _
827773 from BLN FREP/CPE : Anaconda

78K5-824447
826953 from BLN FREP/CPE Anaconda

78K5-824447

77K5-820991 : ) . Boston Ins. Wire
73C7-84211 1T o







c.1

Sheet No: EEB- 63~0a/;-

Revision: 0O

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 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 2C 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 Tower. 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 immersed in water of
660 volts for 5 minutes, 960 volts for 5 minutes, and 220 volts ac

for 5 minutes in succession.

1t is therefore our engineering jusgment 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 O (the containment), the
service vhich these cables have geen 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.







c.1

C.2
c.3

Sheet No: EEB-&3-day

Revision: O

ATTACHMENT C (Continued)

(Continued)

Continued operation is justified, and TVA has prepared a LOCA/SLB,
thermal aging, and radiation test procedure to be performed by Vyle
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.

Standard Material Long-Term Overload Temperature Rating
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:
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‘Fgmhty. Browns Ferry Nuclear Plant SYSTEM COMPONENT EVALUATION ‘?ORK SHEET (Rev 2) }S{hetiat No. EEB-63-0012

it: 1 ’ . evisfon O
Docket: 50-259 . ' ) .. . Date 16-22 -0
1 T - - ENVIRONMENT DOCUMENTATION REF QUAhéglggTION OUT§¥ANgING
i EQUIPMENT DESCRIPTION 4— - - H EM
o ) . Sl . Specifi~ Qualifi- Specifi- Qualifi- . g

: . Parameter cation - cation. cation cation
System: 63 .Operating  |Attachment Al { yaap Attachment] Engineering None
Plant ID No. Attachment A Time = (1) ~C.3 Analysis
Component Cable WVA-1 -
 2fc, §18, CSPE - ) (S;mﬁ‘]ﬂ:::neous
Hanufacturer. Attachment B | Temp %Bgt):ure 174 250 (a) Attachment C.§ Test None
:tlodel Numbers N/A Pressure N/A N/A N/f\ None

(PSIA) 15 0 ()

function: .

Signa]/lnstrumentation Relative - ) o g?r?iﬁﬂgneous .

Humidity (%) | 100 100 (4) Attachment C.1} ooy None .
fccuracy: Req'd: N/A - :
. Demon: R/A Chemical

Cctegory: Attachment A Spray N/A - N/A () N/A N/A “ None
Service: Attachment A ) ’ _ . Generic

‘ Radiati . .o

. " (RAD) 3,1x10* 5x107 ~_(g) . pttachment C.1 Teuential None
-ocation: 1o . Aging N/A 40 years (2) Attachment C.2|Generic Mat'l Tes§  ° None
Zlood Level Elev: 552 » ) ) . ’
\bove Flood Level: Yes X| Submergence | N/A N/A ( ) N/A N/A None

No . 4)°

totes: (1)

See Section 2.4 in 79-01B report.

(2) See Section 4.1.2 in 79-018 report.

(3) A1l 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: 2. 22200,

Reviewed by: {/Q?@iﬁm«//ﬂ/w

QA Acceptance:







AtTacnuent A

: ‘ System: 63 _ EEB _63-0012 -
¢ Unit: . Rev O
; NS Component: Cable 2/c, #18 . )
Mark: *WVA-1 v
: . Plant 1. D. No. Room Function/Service Category Operating Time

1A3479 . 12 Injection Flow A 1 Year

v
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Contract No.

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

-72C7-74910-1

" From SQN

73C7-84211

85255 from
SQN 72C7-83944

87049 from
SQN 73C7-84211

86757 from
SQN 73C7-84211

823079 from
WBN 74C7-85259

{

ATTACHMENT B

Mark WVA-1

Tyee

PE/PVC

XLPE/CSPE
XLPE/CSPE
XLPE/CSPE

XLPE/CSPE

XLPE/CSPE

XLPE/CSPE

XLPO/CSPE

XLPE/CSPE

£eg 63-0012

Rev O

Manufacturer

Continental Wire & Cable
Rockbestos '
Continental Wire & Cable

" Continental Wire & Cable ) '

T

Continental Wire & Cable
ITT
ITT

Belden




14C ' )
Sheet No.: EEB L3 -porZ

Revision: o

- .
| ‘(.ﬁl".“
»
Py

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:

Ny]e“Laboraéory 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
‘ h 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:

QA Acceptance:

3 v smemane
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‘ j (3)
! Facility: Browns Ferry Nuclear Plant . SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No, EEB-63-0013
i Unit: 1 . ) Revision O
| Docket:  50-259 Date 16-22-50
§ ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING
: EQUIPMENT DESCRIPTION * METHOD ITENS
! Specifi- Qualifi- Specifi- Qualifi- :
Parameter cation cation cation cation
. System: 63 Operating Attachment A] 1 year Attachment C3| Engineering None
i Plant ID No. Attachment A Time Analysis and
. . (1) Test
Component Cable wyA-1 ]
. 2/c, M18, XLPE : ) g?gﬁglgneous
: fanufacturer: Attachment B Tempe(zsia:;:ure. 174 385 (4) Attachment C.1] Test None
| Pressure h T
4od mber: N/A N/A N/A N/A None
odel Nu / (PSIA) . (1) .
Furfction: ) . .
Signal/Instrumentation - | Relative @ g?;ﬁ;;:neous .
Humidity (% 0 < N
dccuracy: Req'd: N/A : 100 10 : (4) Attachmen? C.1} Test one
Demon: N/A Chemical
- . S . .
Zategory:Attachment A . opray N/A N/A (4] N/A N/A Hone
service: Attachment A ) 5 .
. Radiation 4 g X gggﬁggiial
- (RAD) 3,1x10 2x10 (4) Attachment C. 1 Jact None
-ocation: 12 Aging N/A 40 years (2) Attachment ¢ 2| GenericMat'l Test " None
“lood Level Elev: 552' . '
bove Flood Level: Yes X| Submergence | N/A N/A g N/A N/A Hone
No ' (4) : -
{otes: (1) See Section 2.4 in 79-01B report. : " prepared by: BA 20t
(2) See Section 4.1.2 in 79-018 report. - ﬁ é(/ /iy
(3) A1l notes and other information not on these Reviewed by: <SZ ‘53“‘“

sheets are on the attached appendix sheets.

QA Acceptance;

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







.System: 63
Unit: . 1.

Component: Cable
Mark: WVA-1

Plant I. D. No.

" Attachment A

1A1479

e m——————

© o p peem. L —— S

2/c, #18
‘: |
Room Function/Service
12 Injection Flow

I

EEB L3-0013>
Rev O

Category Operating Time

A 1 Year .
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Contract No.

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

From SQON
73C7-84211

85255 from
SQN 72C7-83944

87049 from
SQN 73C7-84211

86757 from
SQN 73C7-84211

823079 from
WBN 74C7-85259

[

ATTACHMENT B

Mark WVA-1

Type

PE/PVC

XLPE/CSPE
XLPE/CSPE
XLPE/CSPE

" XLPE/CSPE

XLPE/CSPE

XLPE/CSPE

XLPO/CSPE

XLPE/CSPE

geg 63-0013

Rev O

Manufacturer

Continental Wire & Cable
Rockbestos

Continental Wire & Cable
Continental Wire & Cable

CITT

Continental Wire & Cable
ITT

T

Belden




c.l

c.2

c.3

o ot m—— T

Sheet No: EEB-<£3-00/43

Revision: O

o—

ATTACHMENT C

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 insulationm,

.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 Cab;es and Cable Splices.

Franklin Institute Test Report F-C4113 dated May 1975.
Rockbestos Company Test Report dated July 1977, arended 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.

NUREG-0588 Material List

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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i ; ~ ' (3)
i Facility: Browns Ferry Nuclear Plant . SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. EER-63-0014
l Unit: 1 : . Revision o)
Docket: . 50-259 . . Date |6-22-5O
. . ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING
EQUIPMENT DESCRIPTION - : METHOD * ITENS
. Specifi- Qualifi- Specifi- Qualifi-
; Parameter cation cation cation cation -
© System: 63 0 ,
perating Attachment A 1 Year Attachment Engineerin
. s . C ] None
Plant ID No, Attachment A Time M c.3 Analysis )
:  Component Cable WVA-1 . IPCEA S-61-407
] 2/c, #18, PE . - )
; . par 3.9 and Hone
' Manufacturer: Attachment B Tempfsggure 174 203 (4) Appendix D | AttachmentC.2
“odel Number: N/A Pressure | .
/ (PSIA) . 15.0 N/A (4) N/A N/A None
Furiction: “ - i : IPCEA $-61-402 Standard
Signal/Instrumentation Relative ] par 3.9, Material )
Humidity (%) 100 100 3.7.3, 6.7 | Requirement one
Accuracy: Req'd: N/A (4) -
A Demon: N/A " | Chemical .
Category: Attachment A Spray N/A N/A (4] N/A " N/A ‘None
Service: Attachment A . NUREG-0588 :
. Radiation 45107 : Haterial ﬁ§2§$}§1
. (RAD) 3.x10% | (q) _ [tist Tests - None
tocation: 12 Aging - N/A 20 years (2) Attachment C.1| Oper. Experience| -"None
flood Level Elev: 552' - . ’
Aypve Flood Level: Kgs X Supmergegce N/A N/A (8- N/A . N/A None
Yotes: (1) See Section 2.4 in 79-01B report. - .+ Prepared by: B. £, 2260

(2) see Section 4,1.2 in 79-01B report.

. B " tofzef0
(3) A1l notes and other information not on these - S ) Reviewed bX(éQJE!JﬂLé%?Bﬁ&;__

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







System: 63
Unit: 1

Component: Cable
Hark: WVA-1 .

Plant I. D. No. Room

Attachment A

2/c, #18

Function/Service

EEB (3-001Y

Rev O

Category Operating Time

1A1479 12

Injection Flow

‘A 1 Year
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Contract No.

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

From SQN

. 73C7-84211

85255 from
SQN 72C7-83944

87049 from
SQN 73C7-84211

86757 from
SQN 73C7-84211

823079 from
WBN 74C7-85259

e _63-00 14

Rev _O —
A :
~ ATTACHMENT B
Mark WVA-1
Type Manufacturer
PE/PVC Continental Wire & Cable
XLPE/CSPE Rockbestos L ’
XLPE/CSPE Continental Wire & Cable
XLPE/CSPE + Continental Wire & Cable ‘
XLPE/CSPE OITT
XLPE/CSPE Continental Wire & Cable
XLPE/CSPE T
XLPO/CSPE - |
XLPE/CSPE Belden







C.1

Sheet No:_EEB-4£3-004

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 1E status has made it almost a certainty that some
cables now in a safety category are of po]yethylene/polyv1ny]
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 tower. 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 immersed 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 O (the containment), the
service which these cables have geen 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.




C.1

c.2
C.3

Sheet No: EEB-43-004

Revision: O

ATTACHMENT C (Continued)

(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 Wyle Laboratories along with the other
cable tests and results are expected to be available by April 1981.

Standard Material Long-Term Overload Temperature Rating
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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See. Section 3.0 and/or Appendix B in 79-018 répo’x‘t.

Tw b o
' syst ' (3)
Facility: Browns Ferry Nuclear Plant . SYSTEM COMPONENT EVALUATI_ON WORK SHEET (Rev 2) . Sheet No. EEB-63-0015
nit: 1 : . . Revision [s}
Docket:  50-259 . : Date 10-22-50
: ENVIRONMENT DOCUMENTATION REF QUALIFICATION | - OUTSTANDING
: EQUIPMENT DESCRIPTION - METHOD ITENMS
| Specifi- Qualifi- Specifi- Qualifi- .
o Parameter cation cation cation cation
System: 63 Operating  [Attachment Al ; yoon Attachment | Engineering None
‘Plant ID No. Attachment A Time () .3 An2lysis
Component Cable 7 UVA-1 -
2/c, #18, CSPE X : . (Si‘;;ﬁﬂ:neous
Manufacturer: Attachment B [ Temp z(agg;:ure 163 250 (4) Attachment C.Y Test None
Wodel” Number: N/A Pressure N/A . N/A ' N/A' None
- \ (PSIA) 15,0 (a)
Furiction: . -
~-Signal/Instrumentation Relative - - ) ; g?r?]ﬁ?c:neous .
Humidity (%) | 100 100 (4) - . pttachment C.1] Focs None
fccuracy: Req'd: N/A - -
. Demon: N/A Chemical )
-ategory: Attachment A Spray N/A . N/A (4) N/A N/A “ None
Sarvice: .Attachment A thiati.on ) Generic
- . tial
. (RAD) 3.1x10° 5x107 (a) Attachment C.1 %gggen fa None
socation: 14 Aging N/A 40 years _(2)° - [Mttachmént C.2|Generic Mat' l Test|f - None
-“lood Level Elev: 552° P . ) | K !
bove Flood Level: Yes x| Submergence | N/A N/A ( ) N/A N/A None
. No - “(4) - .
fotess (1) See Section 2.4 in 79-01B report. : Prepared by: B L. 22000,
' (2) See Section 4.1.2.in 79-018 report. Mz’/‘”
(3) A1l notes and other information not on these Revi_e f’md by ‘Mé}@-’—‘-——
. sheets are on the attached appendix sheets. . '
_ (4) QA Acceptance:_



vl

_Attachment A. ) l

W Unit: 1 . Rev: O
> Component: Cable 2/c, #18 :
: Mark: WA=l .
. Plant I. D. tlo. Room Function/Service Category Operating Time
1A1470 14 Stdby Liquid Temp A 1 Year -
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Con;ract No.

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

-72C7-74910-1

From SQN
73C7-84211

85255 from
SQN 72C7-83944

87049 from
SQN 73C7-84211

86757 from

~ SQN 73C7-8421

823079 from
WBN 74C7-85g59

B

_ ATTACHMENT B
Mark WVA-1

Type

PE/PVC

XLPE/CSPE
XLPE/CSPE
XLPE/CSPE

XLPE/CSPE

XLPE/CSPE

XLPE/CSPE

XLPO/CSPE

XLPE/CSPE

¢

eeg _63-0015

Rev _O

Manufacturer

Continental Wire & Cable
Rockbestos )
Continental.Wire & Cable
Continental Wire & Cable

omr

Continental Wire & Cable
ITT

ITT

Belden .

0 -—
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C.2
C.3

Sheet No.: EEB-63~-pp) &

Revision: [8)

ATTACHMENT C

TVA Engineering Report No. 1947

Cable types: Coax, Triax, and Signal Cables of Cross-Linked
Polyethylene Construction )
H
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 Laborafory 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.

NUREG~0588 Material List

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:

QA Acceptance:
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(3)
Ea ?;th: quwns Ferry Nuclear Plant . SYSTEM COMPONENT EVALUATIO{! WORK SHEET (Rev 2) Sheet No. EERLEA.0016
nit: ) . Revision o)
Jocket: 50-259 . Date 10-22 -80
£QU1 ENVIRONMENT DOCUMENTATION REF, QUALIFICATION OUTgA:\'gING
UIPMENT DESCRIPTION - METHOD EN
Specifi~ Qualifi- Specifi- Qualifi- .
Parameter cation cation cation cation
System: 63 Operating Attachment A| 1 year Attachment C3 Engineering None
Plant 1D No. Attachment A Time . Analysis and
) . (1) Test
component Cable WVA-]
2/c, #18, XLPE - Generic
’ : Simultaneous
fanufacturers: Attachment B Tempz(egla:;:ure' 183 385 (4) Attachment C.1] Test None
y b Pressure N/A ‘ N/A " N/A None
‘odel Number: N/A (PSIA) 15.0 ’ (a) . .
rurfctions ' :
Signal/Instrumentation - Relative (2) k g?:ﬁﬂ:neous .
Humidity (% ( y
\ccuracy: Req'd: N/A ! 100 100 (4) Attachment C.1| Test None.
Demon: N/A Chemical '
category:Attachment A Spray ° N/A N/A (4] WA N/A  None
service: Attachment A ] :
. Radiation ) g ) (5;2232:121 al
. (RAD) 3.1x10% | - 2x10 (4) Attachment C.1| Tect None
-ocation: q4 Aging N/A 40 years (2) Attachment ¢ 2| GenericMat'l Tes " None
“lood Level Elev: 552° . | ' |
\bove Flood Level: “Yes X| Submergence N/A N/A ( ; N/A N/A None
No ) 4) " ‘
{otes: (1) See Section 2.4 in 79-01B report. - * prepared by: L. 222002
(2) See Section 4,1,2 in-79-018 report. ’ /b
(3) A1 notes and other information not on these Reviewed by 2-}&/&?@«/
sheets are on the attached appendix sheets. L. R .
(4) ) QA Acceptance;

See Section 3.0 and/or Appendix B in 79-01B report.
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-System: 63

Unit:. 1.

Component: Cable
Ma r k . WVA-1 v

Plant 1. D. No. Room

1A1470 ) 14

e —— -y B L

_Attachment A

2/c, £18

Function/Service

Stdby Liquid Temp

BB 63-001b

Rev O

Category Operating Time

A 1 Year .
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Contract No.

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

From SQN
73C7-84211

85255 from
SOQN 72C7-83944

87049 from
SQN 73C7-84211

86757 from
SQN 73C7-84211

823079 from
WBN 74C7-85259

roerpemn

eeg 63 -0014

, Rgv O
~ ATTACHMENT B -
Mark WVA-1 oo~

Type Manufacturer
PE/PVC . Continental Wire & Cable
XLPE/CSPE ‘ Rockbestos )
XLPE/CSPE Continental Wire & Cable
XLPE/CSQE . Continental Wire & Cable
XLPE/CSPE I 4 £
XLPE/CSPE . *  Continental Wire & Cable

* XLPE/CSPE . ITT

XLPO/CSPE ITT
XLPE/CSPE " Belden







) . Sheet No: EEB-¢3-00/8

Revision: 0

ATTACHMENT C

C.1 TVA Engineering Report No. 1945

Cable types: Coax, Triax, and Signal Cables of Cross-Linked Polyecthylene
Counstruction

Rooms: 0-18 )
For signal cables which utilize cross-linked polyethylene insulationm,
and the jacketr. 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 Rcport 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:

. 7 h QA Acceptance:
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sysT - (3)
Eacﬂity. Browns Ferry Nuclear Plant . SYSTEM COMPONEMT EVALUATION WORK SHEET (Rev 2) Sheet No. EEB-63-0017
-Unit: 1 . ) Revision Je)
Docket: s50-259 . Date 10-22-50 -
EQUIP‘I\ ENT DESCRIPTION ENVIRONMENT DOCUMENTATION REF QUALgIgI\TION OUTS}'ANDING
| METHOD ITENS
"} Specifi~ Qualifi- | Specifi- Qualifi-
Parameter cation cation cation cation
System: 63 0
perating. JAttachmentA - .
Plant 1D No. Attachment A |~ Time 1 Year (1) é?gachment It\gg{;gggmg Nom.a
Component Cable WVA-1 . IPCEA 5-61-407
T - par 3.9 and None
Manufacturer: Attachment B emp‘(asg;:ure 153 203 (3) Appendix D | Attachment C.2
. . N7 Pressure o
4odel Number: N/A (PSIA) 15.0 N/A (a) N/A N/A None
Furiction: . * IPCEA S-61-402 Standard
Signal/Instrumentation Relative par 3.9, Material
Humidity (%) 100 100 () 3.7.3, 6.7 Requirement None
Accuracy: Req'd: N/A ,,
Demon: N/A Chemical
Category: Attachment A Spray N/A N/A (4) H/A N/A ‘None
Service: Attachment A . . NUREG-0588 :
. Radiation 4 2 : Haterial gggg;}g‘l d
(RAD) 3.1x10 ax10 (4) List Tests ' None
tocation: 14 Aging__ N/A 20 years (2)° Attachment C.1| Oper. Experience “None
i]ood Lt‘?vatlj Elev: 552* . '
oove Flood Level: Y ,
1o el Ngs P ¢ Submerge_:}ce N/A N/A (8 N/A N/A None
Votes: (1) See Section 2.4 in 79-018 report. : Prepared by: 2oL 22202,
) (2) See Section 4.1.2 in 79-01B report. ("/27/5%
' (3) A1l notes and other .information not on these Reviewed bylzgz_éij%_.
: sheets are on the attached appendix sheets. .- ) :
: (4) See Section 3.0 and/or Appendix B in 79-01B report. QA Acceptance; |
{
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-System:

Unit:

63
1.

Component:

Mark:

Cable
WVA-1

Plant I. D. No.

Room

1A1470

14

4

_Attachment A

2f/c, #18

Function/Service

Stdby Liquid Temp

EEB _63-0017

Rev é)

Category Operating Time

A 1l Year -
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Contract No.

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

From SQN
73C7-84211

85255 from

SQN 72C7-83944

87049 from
SQN 73C7-84211

86757 from
SQN 73C7-84211

823079 from
WBN 74C7-85259

e

ATTACHMENT B

Mark WVA-1

Type

PE/PVC

XLPE/CSPE
XLPE/CSPE
XLPE/CSPE

XLPE/CSPE

XLPE/CSPE

- XLPE/CSPE

XLPO/CSPE

"XLPE/CSPE

" geg 63-00i17

Rev O ..

Manufacturer

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

T

Continental Wire & Cable

L.
-
.

ITT

T

, Belden
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.,\ Sheet No:_EEB-&=-20/>

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 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
2 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 immersed 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 O (the containment), the
service which these cables have geen 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.

Fam— 3 —————— — ” e—— . e L 1w m—"‘as 2 e A e em







; ‘ / Sheet No: EEB-¢3~00/>
' (N ’ : Revision: O

: ATTACHMENT 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 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 Apr1] 1981. .

One cable QG-1]4A/U has the possxb111ty of being sensitive to pressure
changes owing to its partial air d1e1ect31c, 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 the normal cable rating and,

) in our judgment, the cables could operate satwsfactorw]y for a
post-accident of a year.

Prepared by:

Reviewed by:

QA Acceptance:
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sheets are on the attached appendix sheets.
See-Sectjon 3.0 and/or Appendix B in 79-01B report.

QA Acceptance;
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tacility: Srouns Fervy Niclear Plant. SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No- ' EEB-63-0018
Unit: . . . ‘ Revision O
?ocket: 50-259 Date |0-22-80
) £Q . ENVIRGLVENT DOCUMENTATION REF QUALIFICATION 00T§;?§121NG
! UIPMENT DESCRIPTION . |— - — METHOD
i . ‘ Specifi- Qualifi- Specifi- Qualifi- . :
. Parameter cation catfon | cation cation - '
System: 63 -| Operating  [Attachment A y'y.. Attachment| Engineering None
Plant 1D No. Attachment A Time . (1 _C3 An2lysis
Component Cable yyg
3/c, #18, CSPE _ . fsi_inexl'zc s
Manufacturer: Attachment B | Tempepature hment C.1 T mlé aneo None
war : (°F) 183 250 (3) Attachment C. es
. Pressure N/A N/A " N/A " None
! .
lodel Number: N/A (PSIA) . 15.0 (2) .
Function: : .
Signal/Instrumentation Relative 7 g?;:ﬁﬂ:neous : ,
Humidity (%) | 100 100 (3)  petachment C.1| oo None
Gecuracy: Req'd: N/A - =
. Demons; N/A Chemical
category: Attachment A Spray N/A N/A (4] N/A- " N/A ~None
Service: Attachment A - : _ Generic
N Radiation . Sequential -

. (RAD) 3,Jx]04. 5x107 (a) Attachment C.1 jegt . None
-ocation: 14 Aging NJA | 40 years (2) Attachment C.2|Generic Mat'l Test]  * None
$lood Level Elev: 552° - ) ] '

\bove Flood Level: Yes x| Submergence | N/A N/A ' NA - N/A i None

: No S ' (4) _ —

fotes: (1) See Section 2.4 in 79-018 report. : " prepared by: L. 22006
(2) See Section 4.1.2 in 79-018 report, ‘ sewed b (Y22/p)
(3) A1 notes and other information not on these Reviewed by :
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.System: 63

Unit: 1;
Component: Cable
Mark: WVB v
P1ént I. D. No. Room
1A1471 14
7
\

s amas

Attackment A

3/c, £18

Function/Service

Stdby Liquid Temp

Category

e TN

EEB _63-0018

Rev _ O

Operating Time

A

' 1 Year

e







et mate

Contract No.

72C7-83849
72C7-74910-2
6?C3-64863—]

.. TR 822675 from
) - WBN 74C7-85259

TR . 820907 from
" 74C7-85259

73C7-84211

o= s el B e

B i

4

ATTACHMENT B

Mark WVB

Type
CSPE/CSPE
XLPE/CSPE
PE/PVC

XLPE/CSPE

XLPE/CSPE

e

EEB 63-0018

Rev O
Manufacturer
BIW
. Okonite
Rockbestos

Belden Corporation

Beldeﬂ Corporation

17T Surp. |,

oo
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C.1

c.2
c.3

Sheet No.: £ER -43-00/8

Revision: (2

ATTACHMENT C

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 Laborafory Test Report 43854-3 dated April 26, 1978,
LOCA and SLB Qualification Test of Cables and Cable Spiices.

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.

NUREG-0588 Material List

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. N

f

Prepared by:

Reviewed by:

QA Acceptance:
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: | (3)
;aci]ity: Browns Ferry Nuclear Plant . . SYSTEM COMPONENT EVALUATION HORK SHEET (Rev 2) Sheet No. EEB-63-0019
nit: 1 i Revision o
Jocket: 50-259 . Date lo-22-80
ENVIRONMENT DOCUMENTATION REF QUALTFICATION OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation = cation
»ystem: 63 Operating Attachment Al 1 year Attachment C3| Engineering None
>Tant ID No. Attachment A Time Analysis and
(1) Test
somponent Cable uvg: ]
e, 11, o - - BT o
‘anufacturer: Attachment B Temp%g‘a:gure- 153 385 () Attachment C.1) Test None
. e . Pressure N/A N/A - N/A .None
todel Number: N/A (PSIA) 15.0 / (4) i g
‘uriction: ' :
Signal/Instrumentation - Relative @ g?;ﬁql:neous .
Humidity (% 00 > N
\ccuracy: Req'ds N/A 100 1 (4) Attachment C.1] Test one
Demon: N/A Chemical
sategory:Attachment A Spray ] -
: : N/A N/A (4) N/A N/A None
iervice: Attachment A . .
. Radiation A g . gggggaiial
(RAD) 3.1x10 2x10 (4) Attachment C.1| Jact __None
ocation: 14 Aaing N/A 40 years (2) ttachment 2| Generic Mat'l Tesy  ° None
“lood Level Elev: 552° _ '
ove Flood Level: Yes X] Submergence | N/A N/A (4& N/A N/A None
No ) ‘ :
lotest (1) See Section 2.4 in 79-018 report. : " Prepared by: 2. X 27100,
(2) See Section 4.1.2 $n 79-018 report. ’ Revi .d by: i AV%HV?U
(3) A1l notes and other information not on these eviewed by

sheets are on the attached appendix sheets.

(4)

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

QA Acceptance;







. ATTacment s

.System: 63 ' EEs 63-0019
Unit: 1,
Rev _O
Component: Cable 3/c, #18
Mark: WwvB v .
Plant I. D. No. Room Function/Service Category Operating Time
1A1471 14 Stdby Liquid Temp A * 1 Year
’ £
.

T e v e ———— & - ——— - St -, [




[

Mark WVB
Contract MNo. . Type
72C7-83849 . CSPE/CSPE
72C7-74910-2 XLPE/CSPE
69C3-64863-1 PE/PVC .

_ TR 822675 ‘from " XLPE/CSPE
" WBN 74C7-85259 : .
TR 820907 from XLPE/CSPE

" 74C7-85259
3
73C7-84211

o e -

ATTACHMENT B

gg b3-0019

Revy O
1
Manufacturer
BIW
Okonite
Rockbestos

Belden Corporation
Bereﬁ Corporation

ITT Surp.

s




c.l

C.2

c.3

Sheet No: EEB-¢3-09/7

Revision: O
ATTACHMENT C

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 polyethylenc 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.

NUREG~0588 Material List

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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See Section 3.0 and/or Appendix B in 79-G1B report.

: - (3)
facility: Browns Ferry Nuclear Plant . SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet HNo. EER-63-0020
Jnit: 1 . Revision O
Jocket: 50-259 ) Date 10-22-80
ENVIRONMENT DOCUMENTATION REF QUALTFICATION OUTSTANDING
EQUIPMENT DESCRIPTION : 2 METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi- - .
Parameter cation cat_ion cation cation
system: 63 0 : A ' :
perating  |Attachment Year . Attachment Engineerin None
“lant ID No. Attachment A Time 1 Year ) .3 An?ﬂysis I
“omponent Cable WVB' 1,40
3/c, #18, PE N ; IPCEA g 61d40!
Tempepature par 3.9 an Rone
snufacturers Attachment B P (EF) r 153 203 (4) Appendix D | AttachmentC.2 )
1odel Number: N/A Pressure N/A N/A N/A None
— (PSIA) 15.0 / (8) ﬂ .
-uriction: , . IPCEA S-61-402 Standard
Signal/Instrumentation Relative par 3.9, Material
Humidity (%) 100 100 (a) 3.7.3, 6.7 Requirement None
\ccuracy: Req'd: N/A
Demon: N/A Chemical
sategory: Attachment A Spray N/A N/A (2) N/A N/A ‘None
iervice: Attachment A . . INUREG-0588 . .
N Radiation 4 4x107 ] Haterial 3222:}:1
. (RAD) 3.1x10 x (2) List Tests None
:ocatxon: 14 : Aging N/A 20 years (2) Attachment C.1| Oper. Experience "None
‘lood Leval Elev: 552° : i ) : '
i flood : :
Sove Flood Level ggs X Submerge:nc'e N/A N/A (4) - N/A - NA None
otes: (1) See Section 2.4 in 79-018 report. . * " Prepared by: R.L 2108
(2) See Section 4,1.2 in 79-01B report. L ib )/, ) - Woe/ep
(3) A1l notes and other information not on these Reviewed by ﬁ 4’7""’"
sheets are on the attached appendix sheets. . ) )
(4) QA Acceptance:
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System: 63
Unit: 1

Component: Cable
Mark: WVB “

Plant I. D. No. Room

Attachment A

£Eg _63-0020

Rev O

3/c, #18

Function/Service Category Operating Time

-~

1A1471 14

Stdby Liquid Temp A 1 Year
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Contract No.

727-83849
72C7-74910-2
69C3-64863-1

822675 from

. WBN 74C7-85259

820907 from

"74C7-85259

73C7-84211

{

ATTACHMENT B

Mark WVB

Type
CSPE/CSPE
XLPE/CSPE
PE/PVC

XLPE/CSPE

XLPE/CSPE

£eg £3-0020

Rev C2
4
Manufacturer
BIW
Okonite
Rockbestos

Belden Corporatibn,

-

' ‘Be]ded Corporation

ITT Surp. ,' .
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Sheet No: EEB- & 3-0420

Revision: O

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, vere 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 immersed 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 O (the containment), the
service which these cables have geen 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.







c.1

c.2
c.3

Sheet No: EEB-63- 002e

Revision: O

ATTACHMENT C (Continued)

(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 Yyle Laboratories along with the other
cable tests and results are expected to be available by April 1981,

Standard Material Long-Term Overload Temperature Rating
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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A1l nates and other information not on these
sheets-are on the attached appendix sheets.

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

H! N » J
' (3)
Facility: Browns Ferry Nuclear Plant . SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. EEB-63-002]
Unit: 2 . Revision [e)
Docket: 50-260 Date 10-22-8D
) ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITEMS
- Specifi- Qualiti- Specifi- . Qualifi- '
Parameter cation cation cation cation
System: 63 Operating Attachment A} 1 Vear Attachment Engineering None
Plant ID No. Attachment A Time . C.4 Analysis
Component - Cable WCA
1/c, #14, PN .
. Attachments ’
Manufacturar:Attachment B Tempt(agla:t):ure. 174 153 (4) C.1 and C.2 |Attachment C.3 None - -
_Hodel Number: N/A Pressure ]
_ (PSIA) 15.0 N/ (4) WA N/A None -
-Furiction: Gontrol/Power IPCEA $-61-409 Standard
’ Relative (2) par 3.9, 3.7.3 Haterial
Humidity (% 6.7 Requirement None
Accuracy: Req'd: N/A 100 100 (4) -
Demons N/A Chemical
Category: Attachment A Spray N/A N/A (4) N/A N/A * None
Service: Attachment A - NUREG-0588 Generic
. Radiation 4 . . Materials Material
Locati o 3 (RAD) 3.1x10 4x107 (4) List Test None
ocation: 14 Aging N/A 20_vears (2) . | Attachment C.2| Oper, Experience None
E]ood L(;vel Elev: 552 )
bove Flood Level: Yes X| Submergence N/A N/A -
No ] (4) N/A . N/A None
Notes: (1) Sece Section 2.4 in 79-01B report. : " Prepared by:'ﬁj.)?ﬂﬁ@
- (2) See Section 4.1.2 in 79-01B report. ]

: [4’;;
Reviewed by: %M_

QA Acceptance;
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System:
Unit:

63
2

Compdhent: Cable

Mark: WCA

Plant 1. D. No. Rooit
2PL5103 14
2P1,5102 14

h———

Attachient A

1/c, #14, PN

Function/Service

SLC Storage Tank
Tank Heater Control

£eg b3~002 )

Rev O

Category Operating Time

A 1 Year
A 1 Year
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Contract No.

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

I

72C7-83874-1

rm=.

ATTACHMENT B

Mark HCA

Type -

PN
PN
PN
PN
PN.
PH

PN

B B

EEB b3-0021

Rev _ O

Hanufacturer

Plastic Wire & Cab]e Corp
Brand-Rex .
Plastic Wire & Cab1e Coro
Brand-Rex
Brand-Rex
Brand-Rex

Plastic Nire & Cable Corp
Plastic Wire & Cable Corp

»
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oo e ¢







C.1
c.2

C.3

c.4

Sheet No.: EEB- £3-7J42/

Revision: 0

ATTACHMENT C

IPCEA S-61-402 Paragraph 3.9 and Appendix D
TVA Engineering Report No. 1943

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

Rooms 1-18

This class of cables was purchased under TVA Standard Specification
No. 25.013, based on IPCEA S-61-402 (NEMA YIC5). oThese standards
pr8vide a 8roduct 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
temgerature » as the material was subjected to air oven aging of
1217 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 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.

Temperature Qualification Method

C.3.1 Standard material Tong-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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Facility: Browns Ferry Nuclear Plant . . SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. EEB£3-002
Unit: 2 ) . Revision fo)
Docket: 50-260 . Date 10-22-8O .
ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITEMS
. Specifi-" Qualifi- *| Specifi- - Qualifi-
Parameter cation cation cation cation
System: 63 0
perating Attachment A ) -lAttachment C.3 Engi i
Plant 1D No. Attachment A Time 1 year Attachnen Aﬁg};ﬁ?g Zﬁd None
. m Test i
Component  Cable WDF S
e, #4, Cp ) gggﬁyigneous
° 1
Mznufacturer: Attachment B Tempfgggure 174 325 (4) Attachment C,1| Test None
Pressure
locel Number: N/A : .
(PSIA) 15.0 N/A (3) N/A N/A None . -
Furtction Control/Power . Generic
) Relative Simultaneous
: Humidity (%) 100 100 (4) Attachment C.1| Test None
Accuracy: Req'd: N/A ;
Demon: N/A Chemical
Category: Attachment A Spray N/A N/A (4) N/A N/A - None
Service: Attachment A ] - Generic
- Radiation 4 - : Sequential
1 \ (RAD) 3.1x10 6.9x107 (3) Attachment C.1} Taqt None
Locatfon: 1 Aging N/A 40 years (2)___Iattachment C.2Generic Mat'} Test| e
s ]
Flood Level Elev: 552° . /
Above Flood Level: Yes X|-Submergence | N/A N/A ( ; N/A N/A None
No ) ) 4) - :
Notes: (1) See Section 2.4 in 79-01B report. " g Prepared by: 2L 2010
" (2) See Section 4.1,2 in 79-01B report. Ty g Vze/fp
Reviewed by: .
(3) A1l 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. QA Acceptance:;
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System: 63
Unit: 2

Component: Cable
Mark: WDF '

Plant I. D. No. Room

2PL5100 14

‘‘ P

Attachinent A

1/c, #4, CPJ

Function/Service

Tnk Heater Supply

Category

£es 63-002%

Rev O

Operating Time

A

1l Year







g8 _©3-0022

*Z‘III" . ’ ’ Rev O
(ﬁ g .

Yy ' _ ATTACHMENT B
Mark WOF
- .. Contract No. Type Manufacturer
| 67C7-91619 cPd General Cable Corp
71€7-54180-1 - CPJ Phelps Dodge Cable Wire
72C7-75328-3 : CPd Rome
)
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Sheet No.: EEB- £ 3— 2022

Revision: 0O

ATTACHMENT C

Hyle Laboratory Report No. 43854-3. ’
NUREG-0588 Material List.

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: € & L0/ TR

Reviewed by:

QA Acceptance:
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Facility: Browns Ferry Nuclear Plant . SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. EEB-63-0023
tUnit: 2 ’ . Revision O
Docket: 50-260 . . Date 10-22-20
. ENVIRONMENT DOCUMENTATION REF - QUALIFICATION OUTSTANDING
i EQUIPMENT DESCRIPTION ' METHOD ITENS
r Specifi~ Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
i .
L - System: 63 Operating  |AttachmentA| 7 year . | - Attachment C.3 Engineering None
" Plant 1D No. Attachment A Time Analysis and :
(1) ) Test.
. Component  Cable VWpg . .
I 1/c, #2, CPJ . . . ggneglc
! Temperature inultaneous
i Manufacturer: Attachment B | @ (SF) 153 325 (4) Attachment C,1| Test None
Pressure )
Model Number: N/A .
; / 1 (PSIA) 15.0. N/A (3) N/A N/ None
! Furiction Control/Power : Generic
i : Relative ‘ Simultanegus
Humidity (%) 100 100 (3) Attachment C.1| Test . None
Accuracy: Req'd: N/A -
Demon: N/A Chemical
Category: Attachment A Spray N/A N/A (4) N/A N/A - None
Service: Attachment A . ] Generic
i . Radiation ) . . Sequential
: (RAD) . 3.1x10 6.9x107 (a) Attachment C.1| Jast ' None
tocation: 1 Aging N/A 40 _years (2) __lattachnent C.2Generic Mat') Test| _ Hone
Flood Level Elev: 552° "
: Above Flood Level: Yes X| Submergence "| N/A N/A ( ; N/A N/A None
. No ) 4)’ .
" Notest (1) See Section 2.4 in 79-01B report. : " Prepared by: X, 272K
o (2) See Section 4.1.2 in 79-018 report. - T eviened by W 0234}
| (3) A1 notes and other information not on these . : o eviewed by: X Lot e
1 ' )

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

. N L0 '







Attachment A

‘ : Sy§tem: 63 EEB =0025
(« ) Unit: 2 Rev O
Component: Cable 1/e, #2, CPJ
Mark: WDG o
Plant 1. D. No. Room Function/Service Category Operating Tine
2PL754 14 Pmp Supply A 1 Year
2PL769 ' 14 Pmp Supply A 1 Year .

= TTrm R ame s s b e memm—— Ramutainbid A et 5 3 24 - —
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| ‘ : . EEB _£3-0023
A l ’ 7 ’

P Al 3 .
ATTACHMENT B Rev O

Mark WDG -

Contract HNo. Type - Manufacturer
) 67C7-91619 ) General Cable Corp
71€7-54180-1 CPJ . Phelps Dodge
86150  XFR Bellefonte cPd Plastic Wire & Cable Corp
72C7-75328-3 ’ CPJ " Rome "
78K5-824443-2 PXJ - GE
72C7-75533-1 PXJ Essex
1
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( . ; ) Sheet No.: EEB- £3-24213F

Revision: O

ATTACHMENT C

C.1 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
Jjudgment that there is sufficient margin to give reasonable assurance
of continued operability more than a year in the post-LOCA environment.

Prepared by: t &, M (R

Reviewed by:

QA Acceptance:
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IFac.ﬂity: Browné Ferry'Niclear Plant . SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. FER-£3.0024
“Unit: 2 T . Revision o
Docket: 50-260 Date 10-22-80
. ENVIRONMENT DOCUMENTATION REF QUALTFICATION OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITENS
Specifi- Qualifi- Specifi~ Qualifi-
‘ Parame;er cation cation cation cation
System: 63 ] Operating AttachmentA} 1 Year Attachment Engineering None
Plant 1D No. Attachment A Time ' M c.4 Analysis
1
Component . Cable UGB
2/c, #12, PNJ ‘ : ) Attachments
Manufacturer: Attachment B TempE(zg?:i):ure‘ 199 153 (4) C.1 and C.2 . |Attachment C.3 Kone - -
Hodel Number: N/A Pressure . t
(PSIA) 15.0 /A (a) N/A N/A None -
Furiction: Control/Power N IPCEA $-61-4094 Standard
’ ‘ : Relative ) . pa; 3.9, 3.7.3 Material
Humidity (% 6. Reguirement None
Accuracy: Req'd: N/A 100 100 (a) - :
Demon: N/A Chemical
Category: Attachrent A Spray N/A N/A (4) N/A N/A None
Service: Attachment A . ‘ NURER-0588 Generic
) . Radiation 4 . ; Materials Material
Locati . (RAD) 3.1x10 4x107 (4) List Test None
ocation: 12 Aging N/A 20 vears (2) Attachment C.2] Oper, Experjepce None
Flood Level Elev: 552' . ) '
Above Flocd Feve]. Kgs X| :Submergence | N/A N/A Iy N/A N/A None
Notes: (1) See Section 2.4 in 79-018 report. : " prepared by: 2. X. 272K
- (2) See Section 4.1.2 in 79-018 report ] QU 4 z"';{':ﬂ
: . . . ‘
(3) Al1 notes and other information not on these Reviewed by: é?’ +

(4)

} ATL S LI ¢

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

QA-Acceptance;







System: 63
Unit: 2

Component: Cable
Mark: WGB

Plant I. D. No. Room

Attachment A

2/c, #12, PNJ

Function/Service

2PL790 12

Injection Flow

g _63-002.4

Rev O

Category OQOperating Time

A 1 Year




Contract Ko.

oA dinll
73C7-84528

75K7-86150-1
75K5-86506-1
74C7-85069-1
76C7-54179-2
71%7-54761-1
72C7-54872

70C7-54179-)

= 14ge et e e

S

ATTACH?
Mark NGB

Type

PJJ
PJJ
PJJ
PJd
PNJ

hJ
PNJ
PNJ

Rev O

- ——————————— T >  ®

tryra o BN

flome Cable

Cyprus

American Insulated Yire
Rome

Plastic Wire & Cable Corp
General Cable

Plastic Wire & Cable Corp
Brand-Rex . .

- -
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8C

c.1
CQZ

C.3

c.4

_post-accident of a year.

Sheet No.: EEB- éB-—ﬁW

Revision: 0

ATTACHMENT C

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 WCS). 0These standards
prgvide a Broduct with an operating rating of 75° C continuous,

95° ¢ (203" F), 500-hour overload rating total in a normal 1ifetime.
They are constructed of polyethylene insulation with Nylon and PVC
jacketing.

The jacket material has a higher retention of strength at elevated
temgeratureg, as the material was .subjected to air oven aging of
1217 € (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 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

\
Prepared by:

A

Reviewed by:

QA Acceptance:
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Facility: Browns Ferry Nuclear Plant . SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. EER 63,0025
Unit: 2 . ' Revision o)

Docket: 50-260 Date 16-22-80
ENVIRONMENT DOCUMENTATION REF QUALTFICATION OQUTSTANDINE
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi~ Qualifi- ~ :
Parameter cation cation cation cation
System: 63 Operating AttachmentAl 1 vear . Attachment Engineering None
Plant ID No. Attachment A Time (1) c.4 Analysis
Component Cable WGB
2/¢c, #12, PNJ .
Attachments
Manufacturer:Attachment B Tempf5§§””e_ 153 153 (4) C.1 and C.2 |Attachment C.3 None
lfodel Number: N/A Pressure . .
’ (PSIA) 15.0 N/A (4) N/A N/A None
Function: Control/Power ’ IPCEA $-61-4094 Standard
. ) : Relative ) par 3.9, 3.7.3 Material
: Humidity (% 6.7 Requirement None
Accuracy: Req'd: N/A 100 100 (4) -
. Demon: N/A Chemical

Category: Attachment A Spray N/A N/A (3) N/A N/A * None

Service: Attachment A . NURER-0588 Generic
. Radiation : 4 ) . i Materials Material .
Locatic. (RAD). 3,1x10 4x107 (4) List Test None

. Location: 14 Aaing N/A 20 years (2) Attachment C.21Qper, Experience __None

Flood Level Elev: 552° ) .

Above Flocd Level: zes X! Submergence N/A N/A ( ; N/A N/A None

~ - 0 .. " 4)° :

Notes: (1) See Section 2.4 in 79-018 report. o *" Prepared by: 753511:77121225

- (2) See Section 4,1.2 in 79-01B report. ’

(3
()

“amis w

WL i

A1l notes and other information not on these
sheets are on the attached appendix sheets.

See Section 3.0 and/or Appendix B in 79-018 report.

Reviewed by: ﬁ_}_’gﬁ#ﬂb___ i

QA Acceptance
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System: g3

Unit: 2

Component: Cable

Mark: WGB v

Plant I. D. No. Room

2PL2175 14
2PL2182 14
2PL2187 24
2PL2194 14

R v " - Ea A ——nE

. ——

Attachment A

2/c, #12, PNJ

Function/Service

Trace Heater
Heater
Trace Heater

Heater

€8 _(63-0025

Rey O

Category Operating Time
A 1 Year
A 1l Year
A 1 Year
A 1l Year







( ' ' ATTACHMENT B
‘Mark WGB

Contract, Ho. Type ,‘ tanufacturer. -
RPN M T AP PN foapdelox
73C7-84528 ) PJJ Rome Cable
75K7-86150-1" PaJ Cyprus
75K5-86506-1 P . * American Insulated Wive
| . 74C7-85059-1 PJd Rome
| ; 70C7-54178-2 PHY Plastic Wire & Cable Corp .
71X7-54761-1 . Pitd General Cable i
72C7-54872 PNJ Plastic Wire & Cable Corp '
70C7-54179-1 . Pid .Brand-Rex . ’
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, Sheet No.:_ EEB- £3—-J025

Revision: 0

ATTACHMENT C

IPCEA S-61-402 Paragraph 3.9 and Appendix D
TVA Engineering Report Ho. 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). 0These standards
pr8vide a Broduct with an operating rating of 75" C continuous,

95° ¢ (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° € (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 immersed in

water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,

and 2200 voits 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

€.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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sheets-are on the attached appendix sheets.

i s ri \i:

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

\" ‘j .
sy | (3)
Facility: Browns Ferry Nuc'lear Plant .. SYSTEM COMPONENT EVALUATION WORK SH.EET (Rev 2) Sheet No. EEB-63-0026
Unit: 2 . Revision O ]
Docket: 50-260 ) Date 10-22-%0
’ . ENVIRONMENT DOCUMENTATION REF QUALTFICATION OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITENS
- Specifi- Qualifi- Specifi=- Qualifi- g
Parameter .cation cation cation cation
System: 63 -| Operating  |AttachmentA} 1 Year Attachment | Engineering None
Plant 1D No. Attachment A §  Time . “C.4 Analysis
! ‘ .
Component Cable HGD
4/c, #12, PNJ .
. ] “|Attachments :
Manufacturer:Attachment 8 | TeMP fore | 153 (a)  |c. and €.2 |Attachment C.3 None . -
-Model Number: N/A Pressure ' . -
(PSIA) 15.0 N/A (a) N/A N/A None -
Furiction; Control/Power : IPCEA 5-61-403 Standard
’ Relative (%) par 3.9, 3.7.3 Material
Humidity (% 6.7 Requirement None
Accuracy: Req'd: N/A 100 100 (4)
Demon: N/A Chemical
Category: Attachrient A Spray N/A N/A (4) N/A N/A * None
Service: Attachment A . ’ NURER-0588 Generic
. Radiation 4 . Materials Material
Locati % (RAD) 3.1x0" | 410/ (4) List Test HNone
ocation: Aging _ N/A 20_years (2) Attachment C.2| Oper, Exveriepce __None
Flood Level Elev: 552° i i
kbove Flood Level: Yes K Submergence N/A N/A . N/A N/A None
No (4)
Notes: (1) See Section 2.4 in 79-01B report. - Prepared by: £ X P2lLE
] (2) Ssee Section 4.1.2 in 79-018 report. ’?ﬁg/;;
(3) A1l notes and other information not on these Reviewed by: &}4)

QA Acceptance:




Attachment A

4/c, #12, PNJ

Function/Service

System: 63

Unit: 2 X
Component: Cable
Mark: WGD '
Plant 1. D. No. Room
2PL758 14
2PL773 14

Stby Liquid Control
Stby Liquid Control

e . L3-002.6
Rev O

»

’

Category Operating Time

A 1l Year
A 1 Year







Contract-.No.

73C7-84528
67€3-91618

72C7-75228-1
7207-54762-2

74C7-85069

70C7-54179-1

PR
ATTACHMENY B

Markwed

Type

PJJ
PNJ
PJJ
PNJ
PJJ
PNJ

geg _63-0026

Rev O

Manufacturer

Rome Cable
Plastic Wire & Cable Corp

-Plastic Wire & Cable Corp

Plastic Wire & Cabel Corp
Rome
Brand-Rex
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c.3

C.4
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Sheet No.

(X

EEB- £ 3-aa26

Revision: 0

ATTACHMENT C

IPCEAES-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 WCS). These standards

;pggvide a 8roduct‘with an operating rating of 75° C continuous,
9

¢ (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
tem eratureg, as the material was ssubjected to air oven aging of
1217 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
jnsulation 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 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
€.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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Facility: Browns Ferry'Nuclear Plant . SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. EEB-63-0027
Unit: 2 . Revisiocn O
Docket: 50-260 Date _ 10-22-§0
) ENVIRONMENT DOCUMENTATION REF QUALIFICATION OQUTSTANDING
EQUIPMENT DESCRIPTION - 2 : METHOD ITEMS
) Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
System: 63 0 ) Cppx t Engineering None
perating Attachment A . Attachmen :
Plant ID No. Attachment A Time 1 Yeay (1) c.4 Analysis.
Component Cable WG6 =
7/¢, #12, PNJ - A hment
ttachments . None
Manufacturar:Attachment B Te'“p?liff):“re_ 174 153 (a) C.1 and C.2 {Attachment C.3 - -
sodel Number: N/A Pressure : )
. (PSIA) 15.0 N/A (4) N/A N/A - None
Furiction: Control/Power IPCEA $-61-404 Standard
) Relative () par 3.9, 3.7.3 Material
T Humidity (% 6.7 Requirement None
Accuracy: Req'd: N/A - '100 100 (4) -
Damon: N/A Chemical
'Category; Attachment A Spray N/A N/A (4) N/A N/A * None
Service: Attachment A - NURER-0588 Generic
. Radiation "4 : . Materials Material
Locat - (RAD) 3.1x10 4x107 (4) List Test - None
, ocation: Aging N/A 20 years (2) Attachment C.2| Oper, Experjence None __:
-Flood Level Elev: 552° . i . ]
hbove Flood Level: PY{gs X Submergence | N/A N/A . L4;' N/A N/A None
Notes: (T) See Section 2.4 in 79-018 report. : -  Prepared-by: 2.1 vl
4 (2) See Section 4.1.2 in 79-018 report. db W lopoedfo
(3) A1l notes and other information not on these Reviewed by: &Q
. sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-01B report. \ QA Acceptance;
b wh3 T % )
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System: 63
Unit: 2

Component: Cable

-Mark: WGG

Plant 1. D. No. Room

Attachment A

7/3, #12, PN

Function/Service Category

g8 63-0027
Rev O

Operating Time

2PL755 14
2PL770 14

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

1 Year :
1 Year




Contract Ho.

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

‘
ATTACHMENT 8

Mark G

Type

PNJ
PNJ
PNJ
PNJ
PNd

EEg b3 -0027

Rev _O

Manufacturer

Plastic Wire '& Cable Corp
General Cable -, .
Brand-Rex ~
Tamaqua

Rockbestos
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Sheet No.: EEB—cﬁj?-1QéLg;7

Revision: 0

ATTACHMENT C

IPCEA S-61-402 Paragraph 3.9 and Appendix D

C.2 TVA Engineering Report No. 1943

Cable types: PJ, PN, PNJ, PJdJ, 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). oThese standards
pr8vide a groduct with an operating rating of 75 C continuous,

95° ¢ (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
temBerature , as the material was subjected to air oven aging of
121”7 ¢ (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 cven 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 Wyle 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:

Fo
QA Acceptance: '
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Facility: Browns Ferry Nuclear Plant . SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. EEB-63-0028
Unit: 2 " . Revisicn o)

Docket: 5uU-260 4 Date 10-22-50

. . . . ENVIRONMENT DOCUMENTATION REF QUALTFICATION OUTSTANDINC
EQUIPMENT DESCRIPTION ‘ METHOD ITENS .
: , Specifi- Qualifi- Specifi- | Qualifi- :
Parameter cation cation cation cation

System: 63 .| Operating AttachmentA] 1 Year . Attachment Engineering None
Plant 1D No. Attachment A "Time . - ) C.4 Analysis

Component  Cable WHG

5/c, #14, PNJ .

. 7 t Attachments

Manufacturar:Attachment B Tempt(zsg)ure. 174 153 (a) C.1 and C.2 |Attachment C.3 None
Model Number: N/A Pressure :
‘ (PSIA) 15.0 N/A (4) /A N/A None
Function: Coﬁtr01/P0W8r IPCEA $-61-404 Standard

: ) ' Relative () . par 3.9, 3.7.3 Material "
Humidity (% 6.7 Requirement one
Accuracy: Req'd: N/A 108 ]00. (a) : .
Demon: N/A Chemical
Category: Attachment A Spray N/A N/A (4) N/A N/A “None
Service: Attachment A - . 7 NUREGR-0588 Generic
- Radiation 4 . . Materials Material

 catd (RAD) 3.1x10 4x107 (4) List Test None

ocation: 14 Aging N/A 20 vears (2) Attachment C.2] Oper, Experience None
Flood Level Elév: 552 % _ )

‘ Above Flocd Level: :’lgs Submergence N/A N/A (4)'_ N/A ' N/A None
Notes: (1) See Section 2.4 in 79-01B report. : " Prepared by: K. D2AL
- (2) See Section 2.1.2 in 79-018 report, o tobafpy

(3) A1l notes and other information not on these . Reviewed by:
. sheets are on the attached appendix sheats. . :
(4) See Section 3.0 and/or Appendix B in 79-018 report. QA Acceptance:






Attachment A

_EEB £3-0028%

Sy:_;tem: 63

Unit: 2 . Rev O
Component: Cable S/c, #14, PNJ

Mark: WHG .

Plant I. D. No. Room Function/Service Category Operating Time

2PL5101 14 Tank Heater Control A . 1 Year
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ATTACHMENT B

Mark WHG
Contract No. Type
67C3-91618 . © PNJ
72€7-75328-2 : PNJ

70C7-54179-1 PNJ

£g8 _L3-0028

Rev O

n——

Hanufacturer

Plastic Wire & Cable
Tamaqua
Brand-Rex
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c.3

© €4

Sheet No.: EEB- 43-222§

Revision: 0

ATTACHMENT C

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 WC5). oThese standards
8v1de a 8roduct with an operating rating of 75~ C continuous, °
C (203" F), 500-hour overload rating total in a normal lifetime.
They are constructed of po]yethy]ene insulation with Nylon and PVC
Jacketing.

The jacket material has a higher retention of strength at elevated
temgerature , 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 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.

Prepared by:

Reviewed by:

QA Acceptance:
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ja?ility: Browns Ferry Nuclear Plant . . SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. EEB-63-0029
“Unit: 2 L - . . Revision O
Docket: 50-260 T Date 10-22-80
i . ENVIRORMENT DOCUMENTATION REF QUALTFICATION OUTSTANDING
:  EQUIPMENT DESCRIPTION — METHOD ITENS
: . Specifi~- Qualifi- Specifi- Qualifi- : =
Parameter’ cation cation cation cation .
System: 63 Operating Attachment Al | year. Attachment | Engineering None
Plant ID No. Attachment A | -. Time . . c.3 Analysis
Component Cable WvA _ : N :
2/c, #16, CSPE ] . : - ggpexic _
b s Attichment B | Tempepature’ imultaneous
vanufacturer: Attachmen " (°F) 174 - 250 (a) Attachment C.¥ Test None
wodel Number: /A Pressure | | wa 0 7/ N N 77 None,
. . 15.0 , .
Furction: . } "
Signal/Instrumentation Relative ) o . g?;ﬁgigneous'
' Humidity (%) | 100 100 _ Pttachment C.1|- 33
‘4ccuracy: Req'd: N/A (4) - Test - None .
. Demon: N/A Chemical )
ategory: Attachment A Spray N/A N/A () N/A WA - None
Sarvice: Attachment A i : : Coneric
: . Radiation 4 7 . Sequential
o (RAD) . 3.1x10 5x10 ( 4) Attachment C.1| Joc+ . None
socation: 14 Aqing N/A ‘40 years (2)° ttachment C.2|Generic Mat'l Tesy{ . " None
“lood Level Elev: 552 - - - : '
\bove Flood Level: Yes X| Submergerice | N/A N/A ( ; N/A , - N/A None -
. No ) 4) " ° .
votes: (1) See ‘Section 2.4 in 79-01B report, .o . -" Prepared by::Zflif-jknﬁﬁmz
’ (2) "See section 4,1.2 in-79-018 report. ‘ oo ] ’ ' 2 |
(3) A1 notes and other information not on these . " o Reviewed by: |

f
t
, sheets are on the attached appendix sheets. ' ] -

4- (4) See Section 3.0 and/or Appendix B-in 79-01B report. - - : , QA Acceptance; NI |
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. . Attachment A

‘ -System: 63 . EEB _63-0029
. . Unit: 2.
i Rev _O
h Component: Cable 2/c, 016 -
Hark: WVA v
Plant I. D. No. Room Function/Service Category Operating Time
2R986 14 . Stdby Lqid Tnk Level A 1 Year .
2R985 14 Stdby Lqid Tnk Level A 1 Year
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Contract No.

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

822676 from SQN
76K5-87232

827773 from BLN
78K5-824447

826953 from BLN
78K5-824447

-

77K5-820991

~73C7-8421

A E et s

¢

ATTACHMENT B

Mark WVA

Type

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

" FREP/CPE

FREP/CPE

'FREP/CPE

EEB _63-0029

Rev O

Manufacturer,

Rockbestos o

- Continental Wiré‘&*Cable

Rockbestos
Continental Wire & Cable

Continental Wire & Cable

Anaconda

Anaconda " thiC

Boston Ins. Wire
18 1

y
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Sheet No.: ££AK -&3~d429

Revision: o

.
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ATTACHMENT C

C.1 TVA Engineering Report No. 1947

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

Rooms: 0-18 ‘ 1
For signal cables which utilize cross-linked polyethylene insulation,
and the jacket is chlorosulfonated polyethylene or neoprene. The
following LOCA/SLB tests apply:

Hyle Laboraiory Test Report 43854-3 datéd 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
f LOCA/SLB of the containment. . K

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:

QA Acceptance:
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See Section 3.0 and/or Appendix B fn 79-01B report.
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. (3)
Facility: Browns Ferry Nuclear Plant . SYSTEM COMPONENT EVALUATION wORK SHEET (Rev 2) Sheet No. EEB-63-0030
dnit: 2 . Revision O
Jocket: g 060 . Date 1©6-22-80
ENVIRONMENT DOCUMENTATION REF QUALIFICATION QUTSTANDING
EQUIPMENT DESCRIPTION ~ METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi- '
Parameter cation cation cation cation
System: 63 Operating Attachment A} 1 year Attachment CJ3| Engineering None
?lant ID No. Attachment A Time Analysis and
. (1) Test
Component Cable  WvA .
2/c, #16, XLPE _ . (Signef“::c
. emperat imultaneous
‘anufacturer: Attachnent B.| T mp(SF )ure. 174 385 (4) Attachment C.1| Test None
. Pressure . N/A " N/A ‘None
40del Number: N/A (PSIA) 15.0 N/A () / /H 0
function: ' ;
Signal/Instrumentation - | Relative @ g?x?xsﬂgneous .
Humidity (% <
dccuracy: Req'd: N/A 100 100 (4) Attachment C.1 ‘Test None
Demon: N/A Chemical ’
Zategory:Attachment A Spray N/A N/A (4] A " * vone
jervice: Attachment A oo Generic
. Radiation 4 8 . Sequential
(RAD) 3.1x10 2x10 (4) Attachment C. 1| Tact None
-ocation: 14 Aging N/A 40 years (2) Attachment 2| GenericMat'l Tes " None
“lood Level Elev: 552' N '
- ibove Flood Level:. Yes Y| Submergence | N/A N/A : ; N/A N/A None
No ) 4) . -
totes: (1) See Section 2.4 in 79-01B report. : ' Prepared by: g IR
(2) see Section 4.1,2 in 79-01B report. ’ b " M2y
(3) Al notes and other information not on these Reviewed by:
sheets are on the attached appendix sheets. . . .
(4) . QA Acceptance:
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. . Attachment A

g8 _p35-0030

-System: g3

Unit:

t 2 Rev _O
Component: Cable 2/c, #16 .‘ -
Mark: WVA v
Plant 1. D. No. Room Function/Service Category Operating Time
2R986 14 Stdby Lqid Tnk Level A 1 Year

2R985 S « Stdby Lqid Tnk Level A 1 Year
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Contract No.

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

822676 from SQN
76K5-87232

" 827773 from BLN

78K5-824447

826953 from BLN
78K5-824447

77K5-820991
73C7-84211

¢

ATTACHMENT B

Mark WVA

Jype

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

" FREP/CPE

FREP/CPE

FREP/CPE

Rockbestos
Continental Wire & Cable
Rockbestos

Continental Wire & Cable

e 63-0030

Rev O

Manufacturer

Continental Wire é Cab]e

Boston Ins. Wire

® nas

U ——







‘ Sheet No: EEB-63-0d30

R 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

4

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 areas and the
(.4 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 opcrability more than a year in the post-LOCA environment.

Reviewed by:

»

' Prepared by:

QA Acceptance:
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cacility: Browns Ferry Nuclear Plant , SYSTEM COMPONENT EVA,LUATION ,'_IORK SHEET (Rev 2) Sheet No. EEB-63-0031
Jnit: 2 . : Revision o)
Jocket:  50-260 - Date 10-22-80
ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING
EQUIPMENT DESCRIPTION M METHOD ITENS
Specifi- Qualifi= Specifi- Qualifi-
Parameter cation cation cation cation
System: 63 0
per:ating Attachment A 1 Year - Attachment Engineering None
>lant ID No. Attachment A Time : i () .3 Analysis
component Cable wyp’ a0
2/c, #16. PE i IPCEA 5-61-407
; par 3.9 and None
sanufacturers Attachment B Temp?ggt):ure 174 203 (3) Appendix D Attachment C.2
; Pressure :
fodel Number: N/A A N/A None
furiction: - . - 1IPCEA S-61-402 Standard
Signal/Instrumentation Relative par 3.9, Mateyia]
Humidity (%) 100 100 (3) 3.7.3, 6.7 Requirement None
iccuracy: Req'd: N/A
Demon: N/A Chemical '
-ategory: Attachment A Spray N/A N/A (4) N/A - N/A ‘None
lervice: Attachment A . ' NUREG-0588 :
L Radiation 4 107 : Haterial Eig?:::]igl
‘ (RAD) 3.1x10 i () st Tests None
-ocation: 14 Aaing N/A 20 years (2) Attachment C.1} Oper. Experience “None
‘lood Leval Elev: 552° ) ' '
°f d : / :
bove Flood Level :\I{gs X Subr'rerge_nc.e N/A N/A (3 N/A . N/A None
wotes: (1) See Section 2.4 in 79-01B report. . Prepared by:'fj.??’léé@

(2) » See Section 4,1.2 in 79-01B report.

(3) A1l 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.

.{46.2 /
Reviewad by: M

QA Acceptance: -
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System: 63

Unit: ° 2

Componient: Cable

HMark: WVA .
Plant I. D. No. Room
2R986 14
2R985 1%

Attachment A

2/c, #16

Function/Service

Stdby Lqid Tnk Level
Stdby Lqid Tnk Level

a

g8 63-003)

Rev _ O

Category Operating Time

A 1 Year
A 1 Year
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Contract No.

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

- 822676 from SQN

76K5-87232

827773 from BLN .
78&5—824447 '

826953 from BLN
78K5-824447

77K5-820991
73C7-84211

EEB _63-0031

‘ ' . Rev O
ATTACHMENT 8 :
Mark WVA <
Type Manufacturer

FRXLPE/CSPE ) Rockbestos ;

FRXLPE/CSPE Continental Wire & Cable

PE/PVC | Rockbestos .

XLPE/CSPE . Continental Wire & Cable
" FREP/CPE " . Continental Wire & Cable

FREP/CPE . Anéconda

FREP/CPE Anaconda

Boston Ins. Wire
1T




Sheet No: EEB-63-003/(

Revision: O

ATTACHMENT €

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 Eiectric 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 ijdentification 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 immersed 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 confiyms 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 O (the containment), the
service which these cables have geen 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. ‘






c.1

c.2
c.3

Sheet No: EEB-63-00 3¢

‘Revision: O

*ATTACHMENT C (Continued)

(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.

Standard Material Long-Term Overload Temperature Rating
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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1aci1ity:28rowns Ferry Nuclear Plant . SYSTEM COMPONENT EVALUATION WORK SHEET (Rev ?) gheet No. EEB-63-0032
it . i ‘Revision o

gocket: 50-260 . Date J0-22-%0
; ENVIRONMENT DOCUMENTATION REF QUALIFICATION QUTSTANDING
i EQUIPMENT DESCRIPTION - — - METHOD ITEMS
t Specifi- Qualifi~ | Specifi- Qualifi-
3 Parameter cation cation "~ cation cation -
System: 63 Operating Attachment A 1 Year Attachment | Engineering None
Plant 1D No. Attachment A Time 1) c.3 Analysis
Component Cable yA-1 - Generdc
2/c, #18 , CSPE Simultaneous
Manufacturer: Attachment B Temp?5§§ure 199 250 (a) Attachment C.1 Test None
R ) Pressure g A N/A " N/A " MNone
“odel Num?eT.N/A (PSIA) 15.0 () )
rugction: '
“Signal/Instrumentation Relative ’“ g?;ﬁ;lgneous'

i Humidity (%) | 100 100 (3) . fttachment C.1} ooy None
dccuracy: Req'd: N/A =

. Demons N/A .Chemical . | ,
“ategory: Attachment A Sprey N/A_ N/A (4) N/A- N/A “ None”
jarvice: Attachment A X _ Generic
Radiation i

u ) (&AD) 3.1x10° 5x107 " (a) Attachment C.1 %:ggent1a1 None
+ocation: 12 Aging N/A 40 years (2) Attachment C.2|Generic Mat'l Testf . ~ None
“lood Level Elev: 552° . . ' ' '
\bove Flood Level: - Yes K| Submergence | N/A. N/A (&; N/A N/A None
L No L : -
votes: (1) See Section 2.4 in 79-01B report. . . % Prepared by: 763;(L5ZKQZZZ
; (2) See Section 4.1.2 in 79-01B report. E

A1l notes and other information not on these
sheets are on the attached appendix sheets.

See Section 3.0 and/or Appendix B in 79-01B répoft.

-t .
Reviewed by: ﬁ_ﬂ)@fﬁg

.

QA Acceptance;
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-System: 63

Unit: 2.

Component: Cable
Mark: WVA-1 ¢

Pfant 1. D. No. Room

Attachment A ° 7

Eeg 63-0032

2A1479 ) 12

Rev. O
2/c, #18 a
function/Service Category Operating Time
Injection Flow A « 1 Year'
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.Contract No.

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

From SQN
73C7-84211

85255 from
SQN 72C7-83944

87049 from

SQN 73C7-84211

86757 from
SQN_ 73C7-84211

823079 from
WBN 74C7-85259

[

ATTACHMENT B

Mark WVA-1

Type

PE/PVC

XLPE/CSPE
XLPE/CSPE
XLPE/CSPE

XLPE/CSPE

XLPE/CSPE

XLPE/CSPE

XLPO/CSPE

XLPE/CSPE

Rev O

Manufacturer

Continental Wire & Cable

- Rockbestos

Continental Wire & Cable
Continental Wire & Cable

.

ITT

Continental Wire & Cable

ITT

T

Belden

(e _63-0032
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Sheet No.: ££B-463~=0032

Revision: (2,

ATTACHMENT C

TVA Engineering Report No. 1947

Cabie 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:

tyle Laborafory Test Report 43854-3 dat;d 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.

NUREG-0588 Material List

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:

QA Acceptance:

. -
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3251] itys growns Ferry Nuclear Plant | SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) }Szheet No. EERL 30033
. i evision [
Jocket:  50-260 Date 16-22-80
q RIPTIO ENVIRONMENT DOCUMENTATION REF QUALIFICATION DUT?}A\'?L\G :
UIPMENT DESCRIPTION METHOD EK
Specifi~ Qualifi- Specifi- Qualifi- :
Parameter cation cation cation cation
System: 63 Operating Attachment A] 1 year Attachment C3| Engineering None
>lant 1D No. Attachment A Time Analysis and
(1) Test
component Cable yya-1
2/c, #18, XLPE . Genet{ic
. tur Simultaneous -
“anufacturer: Attachment B Tempe(esg)ure 199 385 (4) Attachment C.1] Test None
fodel Humber: N/A Pressure N/A N/A N/A None
1 . (PSIA) 15.0 (4)
‘uriction:
Signal/Instrumentation Relative _ g?ﬁngneous :
\ccuracy: Req'd: N/A Hunidity () 100 100 (4) Attachment C.1] Test None
Demon: N/A Chemical
- . Spra . .
.ategory.Attac:mentyﬁ . Opray N/A N/A - () N/A N/A None
service: Attachmen . . . . .
. Radiation 4 g : . ‘éiEﬁZl‘ém
(RAD) 3.1x10 2x10 (4) Attachment C. 1} Jact None
-ocation: 12 Aging N/A 40 years (2) Attachment ¢.2| Generic Mat'l Tes _None_
“lood Level Elev: 552° . ’ ) '
\bove Flood Level: Yes 74 Submergence | N/A N/A ( ) N/A N/A None
No ) 4) - :
otes: (1) See Section 2.4 in 79-018 report. : " Prepared by: M .
(2) See Section 4.1.2 in 79-018 report. ) QI 2 é - o
- P Reviewed by: /zz/fﬂ .
(3) A1l notes and other information not on these -
" sheets are on the attached appendix sheets. L e )
(4) See Section 3.0 and/or Appendix B in 79-018 report. QA Acceptance;







-System: 63

Unit: 2.

Component: Cable
Mark: WVA-1

Plant I. D. No.

Altachment A 7

2/c, #18

241479

o
Room Function/Service
12 Injection Flow

Category

£e8 _63-0033

Rev. O

Operating Time

A

1 Ygar

)

~,

~
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Contract No.

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

From SQN
73C7-84211

85255 from
SQN 72C7-83944

87049 from
SQN 73C7-84211

86757 from
SQN 73C7-8421N

823079 from
WBN 74C7-85259

g

~ ATTACHMENT B

Mark WVA-1

Type

JPE/PVC

XLPE/CSPE
XLPE/CSPE
XLPE/CSPE

XLPE/CSPE

XLPE/CSPE

XLPE/CSPE

'XLPO/CSPE

XLPE/CSPE

EEB b3 -0033

Rev O

Manufacturer

Continental Wire & Cable
Rockbestos . )
Continental Wire & Cable
Continental Wire & Cable

T

Continental Wire & Cable
- =
T

Belden .







‘ ' Shect No: EEB&3- 0033
, o~ : ‘

Revision: 0

ATTACHMENT C

C.1 TVA Engineering Report No. 1945 v ‘

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 P-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:

|
‘ -7 , . QA Acceptance:’
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Faﬁility:ZBrowns Ferry Nuclear Plant . . SYSTEM COPONENT EYALUATION WORK SHEET (Rev 2) ;heetiﬂp. EEB-63-0034
*Unit: : . evision Je)
Docket: 950-260 . Date lo-22-80
. ‘ ENVIRONMENT DOCUMENTATION REF QUALIFICATION OQUTSTANDING
EQUIPMENT DESCRIPTION - - METHOD ITEMS
. Specifi- Qualifi- Specifi- Qualifi- . ;
Parameter cation cation - cation cation
System: 63 Operating Actachment Al q yoay Attachment | Engineering None
Plant ID No. Attachment A Time (1) C.3 Analysis
Component Cable WVA-1 _ oth St a0] ,
2/c, #18, PE. . T par 3.9 and ’ : None
Manufacturer: Attachment B Temp?Eggure 199 203 (a) Appendix D' | AttachmentC.2
e N - Pressure ‘ ‘ﬁone
#ode Number. N/A (PSIA) . 50 N/A (a) N/A . N/A
'Function. : IPCEA S-61-402 Standard -
S1gna1/lnstrumentation Relative - ) par 3.9, Material .
Humidity (%) 100 100 (s) . 13.7.3, 6.7 ' | Requirement None'
Accuracy: Req'd N/A. . =
Demon: N/A Chemical
Category: Attachment A Spray N/A N/A (4] N/A N/A ‘None
Service: Attachment A . . NUREG-0588 Generic
Radiation 7 : Haterial Material
. ‘ ; (RAD) 3.1x10% | 4x10 (g)  |List Tests None
location: 12 Aging N/A 20 years (2 Attachment C,1} Oper. Experience “None
tlood Level Elev: 552' . ) ’ . . . '
Ab?ve Flood Level: xgs X . Submergence | N/A. N/A | (- NA © N None _
Yotes: (1) See Section 2.4 in 79-018 report. :  Prepared by: y WY
- (2) See Section 4.1.2 in 79-01B report. ' Reviewed by: W oz fpp
) (3) A1l notes and other information not on these evieked by
. sheets-are on the attached appendix sheets. .
QA Acceptance'

< (4)

See Section ‘3.0 and/or Appendix B in 79-01B répdft.




. System: 63
Unit: | 2

Cable
WA" 1 .

Component:
Mark:

‘Plant I. D. No. Room

241479 12

Attachment A

2/c, £18

Function/Service

Injection Flow

£ _63-0034

Rev _O

Category Operating Time

A 1 Year
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Contract No.

68C7-61986
78K5-82417
72C7-83944

-72C7-74910-1

From SQN
73C7-84211

85255 from
SQN 72C7-83%44

87049 from
SQN 73C7-84211

86757 from

SQN 73C7-84211

823079 from
WBN 74C7-85259

[

~ ATTACHMENT B

Mark WVA-1

Type

"PE/PVC

XLPE/CSPE
XLPE/CSPE
XLPE/CSPE

XLPE/CSPE

XLPE/CSPE

XLPE/CSPE

!

XLPO/CSPE

XLPE/CSPE

FEs b3-003¢

Rev O =

Manufacturer

Continental Wire & Cable
Rockbestos

Continental Wire & Cable
Continental Wire & Cable

ITT . : v
Continental Wire & Cable
ITT

ImT

Be1dgn

o
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Sheet No: EEB-4£ 3-003%

Revision: O

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 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 immersed 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 juugment 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.

For those cables located in compartment O (the containment), the
service which these cables have geen 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 poiyethylene 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-¢ 3-003¢
B S Revision: O

ATTACHMENT 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 Yyle
| 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 the normal cable rating and,

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

Reviewed by:

) Prepared by: .

. / “ . QA Acceptance:
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See ‘Section 3.0 and/or Appendix B {n 79-01B report.
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Facility: Browns Ferry Nt.c]ear Plant SYSTEM COM_PONENT EVALUAT¥0N _NORK SHEET (Rev 2) Sheet No. EEB-63-0035
;mt : . Revision o
ocket: 50-260 . Date 10-22- 80
- v A DV - ENVIROWFENT DOCUMENTATION REF QUALTFICATION -] OUTSTANDING
EQUIPMENT DESCRIPTION it - - METHOD ITEMS
; : S Specifi~ Qualifi- Specifi- Qualifi- .
i . Parameter cation - cation cation cation .
System: 63 0 : '\ . . .
. . perating Attachment 1-Year. Attachment | Engineerin None
Plant 1D No, Attachment A Tim_e ) orean (1) _C.3 Anglysis )
Component Cable WVA-1 :
2/c, #18, CSPE ~ . ggneﬂc
: : imultaneous
Vanufacturer: Attachment B | ‘l_'empt(eggt):ure 174 250 (3) Attachment C.§ Test None
p : N/A Pressure ) ~ N/A N/A " N/A " None
odel Number: N/ (PSIA) 15.0 (2) .
Furction: ” -
S1gna1/Instrumentation Relative o _ g?rgﬁﬂ(a:neous .
Humidity (%) | 100 100 () Attachment C.1{ Jact None _
.4ccuracy: Req'd: N/A -
. Demon: N/A Chemical
category: Attachment A Spray N/A - N/A (4) N/A N/A - None
Service: Attachment A : ' . : Generic
. Radiation : . S tial
- (RAD) 3.1x10% | sx0/ (a)  Pttachment €.l J534E"*1 None
socation: 14 Aaing N/A 40 years (2) Attachment C.2|Generic Mat’ 1 Test] - None
“lood Level Elev: 552° _ '
\bove Flood Level: Yes X|- Submergence | N/A N/A ( = N/A N/A None-
. No : . 4)
totes: (1) See Section 2,4 in 79-01B report. : Prepared by: L. 2200
: (2) See Section 4.1.2 in 79-01B report. {0/21/2})
(3) All'notes and other information not on these Reviewed by f&—%ﬁdéﬁ%‘—
sheets are on the attached appendix sheets. o . ’
(4) QA Acceptance;



Attachment A

System: 63 Ees £3-0035
Unit: 2 .

Rev O
Component: Cable 2/c, N8 )
Mark: - WVA-1 5
Plant 1. D. No. Room Function/Service Category Operating Time

2A1470 14 Stdby Liquid Temp A " 1 Year
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Contract No.

68C7-61986
78K5-82411
72C7-83944

-72C7-74910-1

" From SQN

73C7-84211

85255 from
SQN 72C7-83944

87049 from’
SQN 73C7-84211

86757 from
SQN 73C7-84211

823079 from
WBN 74C7-85259 N

Mark WVA-1

Type

PE/PVC

XLPE/CSPE
XLPE/CSPE
XLPE/CSPE

XLPE/CSPE

XLPE/CSPE

XLPE/CSPE

XLPO/CSPE

XLPE/CSPE

¢

ATTACHMENT B

Manufacturer

Continental Wire & Cable
Rockbestos

Continental Wire & Cable
Continental Hire & Cable

ITT

Continental Wire & Cable,

It

ImT

Belden

LT
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Sheet No.: £LZB-~£3_035

Revision: ®)

ATTACHMENT €

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:

QWy]e Laboraiory Test Report 43854-3 dated April 26, 1978,
LOCA and SLB Qualification Test of Cables and Cable SpTlices.

Franklin Institute Test Report F-C4113 dated May 1975.
Rockbestos Company Test Report dated July 1977, amended 1979.
Franklin Ingtitute 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.

NUREG-0588 Material List

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 profiie, 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:

QA Acceptance:







N .
3
. /" .v‘
- . '

(3)
facility: growns Ferry Nuc]ear Plant SYSTEﬂ COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. EEB-63-0036
Jnit: ) . Revision O
Jocket:  50-260 Date 10-22-20
. ENVIRONMENT DOCUMENTATION REF . QUALé$é88T1ON 0UT§;§?§ING
EQUIPMENT DESCRIPTION - M 4
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation’ cation cation cation _
System: 63 Operating Attachment A} 1 year Attachment C3| Engineering ~ Hone
>lant ID No. Attachment A Time ) (]5 ?2:1¥5‘5 and
somponent Cable WVA:1 : - . .
2/c, No. 18, XLPE v ] g$gﬁngneous
“anufacturer: Attachment B Tempesgture 174 385 (4) Attachment C.1| Test None
N Pressure . N/A N/A " N/A . HNone
‘odel Number: N/A A psia) 15.0 (2) . B
‘uniction: . .
'Signal/Instrumentation - | Relative _ g$;5¥1§neous :
\ccuracy: Req'd: N/A Humidity (%) 100 100 (4) Attachment C.1] Test . None
Demon: N/A | Chemical _ | _
. . Spra . o
‘ategory:Attachment A pray N/A N/A (4) N/A m None
sérvica: Attachment A . R coreric
- Radiation g ) Sequential -
. (RAD) 3.1 x 10%] 2x10 (4) Attachment C.1] Ject i None
.ocation: 14 Aging N/A 40 years (2) Attachment (2] Generic Mat'l Tes " None
. ]
. “lood Level Elev: 552 )
bove Flood Level: Yes ¥ Submergence | N/A N/A ( i N/A N/A None
No ) . 4) -

lotes: (1) See Section 2.4 in 79-018 report. y d Prepared by: ﬁz,.ZM. ,
(2) See Section 4.1.2 in 79-01B report, . coon - 2 { 0,2;/
P . * . 7 Reviewed by:(gz~ ”

(3) A1l 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. - . - o A°°39ta"°e{
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0 System: 63
; -, Unit: 2

Component: Cable

Attachment A

2/c, #18

Function/Service

Mark: WVA-1 N
Plant 1. D. No. Room
241470 14

Stdby Liquid Temp

EEB _63-0034

Rev O

.

Category Operating Time"

A ‘K 1 Year .
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Contract No.

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

From SQN
73C7-84211

85255 from
SQN 72C7-83944

87049 from
SON 73C7-84211

86757 from
SQN 73C7-84211

WBN 74C7-85259

ATTACHMENT B
Mark WVA-1

Type

PE/PVC

XLPE/CSPE
XLPE/CSPE
XLPE/CSPE

XLPE/CSPE
XLPE/CSPE
XLPE/CSPE

XLPO/CSPE

. XLPE/CSPE

t

geg _63-0034

Rev O

Manufacturer

Continental Wire & Cable |
Rockbestos |
Continental Wire & Cable '
Continental Wire & Cable

ITT
Continental Wire & Cable
ImT
ITT

Belden
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c.3

Sheet No: EEB-6 -0 35

Revision: O

ATTACHMENT C

TVA Engineering Report No. 1945

1Cab1e 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 areas and the
LOCA/SLB of the containment.

NUREG-0588 Material List

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 rcasonable assurance

of continued operability more than a year in the post-LOCA environment.

Reviewed by:

Prepared by:

QA Acceptance:
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'Facuhty. Browns Ferry Nuclear Plant

*Unit: 2

J/\
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-

* SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

: (3)
Sheet No.

‘ o
——

i
;
V4

EEB 63-0037

Revision ~ O

Docket: 50-260 . Date 16-22-20
oo ENVIRONMENT DOCUMENTATION REF QUALIFICATION OQUTSTANDING
EQUIPMENT DESCRIPTION : " - - "METHOD ITENS
. _ . - o Specifi~ Qualifi- | Specifi- Qualifi- . :
Parameter cation- cation cation cation
System: 63 0 ) L _ .
perating Attachment Al 3 ygqp Attachment Engineerin None
Plant 1D No. Attachment A |  Time = - Year 0 c.3 Analysis
Congszengo cig]ePEwVA ' . IPCEA S-61-407
’ Temperature par 3.9 and ) _None
Manufacturer: Attachment B} ! (EF) . 174 203 (3) Appendix D Attachment C.2
. Pressure ' o
“od : N/A . N/A N/A None
Furictions . IPCEA S-61-402 Standard
Signal/lnstrumentation Relative par 3.9, Material
“Humidity (%) 100 100 (4) 3.7.3, 6.7 Requirement None‘
Accuracy: Req'd: N/A -
~ Demon: N/A Chemical
Category: Attachment A Spray . N/A - N/A () N/A N/A ‘None
Service; Attachment A . ) . INUREG-0588
. . Radiation 4 7 o Haterial 3222221
(RAD) 3.1x 107 | 4x10 (g)  |uist Tests None
‘ocation: 14 Aging N/A 20 years (2)°  |AttachmentC,1| Oper. Experience |  "None
Flood Level Elev: 552' - - '
.Above Flood Level: xgs X] Submergence N/A N/A ' (2 N/A N/A None
Yotes: (1) See Section 2.4 in 79-018 report. y . Prepared by: 2. L. 2100,
! (2) See Section 4.1.2 in 79-018 report. ’ 4 QE ! A
(3) A1l notes and other information not on these - Reviewe by:
_ sheets are on the attached appendix sheets. : . . N
(4) See-Section 3.0 and/or Appendix B 1n 79-01B report. QA A?ceptance:
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‘System: 63

Unit: 2 .

Component: Cable
Mark: WVA-1 v

Plant 1. D. No. Room

Attachment A

2/c, £18

Function/Service

2A1470 . 14

A

Stdby Liquid Temp

geg _63-0037

Rev O -

-

Category Operating Time

i

A 1l Year
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| : i . EE8 _b3-0037

‘ ‘III’ . ~ - Rev O )
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R  ATTACHMENT B

Mark WVA-1
» Contract Ho. Type Manufacturer
68C7-61986 ] PE/PYC Continental tire & Cable
N 78K5-824171 XLPE/CSPE : Rockbestos
i 72C7-83944 XLOE/CSPE Continental Wire & Cable ,
72C7-74910-1 XLPE/CSQE . Continental Wire & Cable '
‘ TR From SQHN XLPE/CSPE ITT
73C7-84211 .
TR 85255 from . XLPE/CSPE Continental Wire & Cable
SQN 72C7-83944 .
TR 87049 from XLPE/CSPE i ITT
SON 73C7-84211 :
TR 86757 from XL2Q/CSPE 17T
SQit 73C7-8421 :
‘( TR 823079 from XLPE/CSPE Belden

WBN 74C7-85259

]
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Sheet No: EEB-£3-043>

Revision: 0

ATTACHMENT C

TVA Engineering Report No. 1942 7
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 sone 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 immersed 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 geen 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.

- . v > - ey v < r—— e g = ¢
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c.2
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Sheet No: EEB- &3-003>

. Revision: O

¥

ATTACHMENT C (Continued)

(Continued)

Continued operation is justified, and TVA has prepared a LOCA/SLB,
thermal aging, and radiation test procedure to be performed by Vyle
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.

Standard Material Long-Term Overload Temperature Rating
The post-HELB conditions are less than the normal cable rating and,

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

Prepared by:

Reviewed by:

* QA Acceptance:
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4 Fagi]igy: Browns Ferry Nuclear Plant ., SYSTEM COHPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. __ EEB.63-0038
{ "Unit: ) . Revision —_o
| Docket: 50-260 . . : Date 16-22-80
i ENVIRONMENT DOCUMENTATION REF QUALTIFICATION OUTSTANDING
+  EQUIPMENT DESCRIPTION . - METHOD ITEMS
: Specifi~ Qualifi- | Specifi- Qualifi- -
: ‘ Parameter cation cation cation cation
System: 63 Operating Attachment A 1 Year, Attachment | Engineering None
Plant ID No. Attachment A Time M c.3 Analysis
Component Cable WVB ' . =
3/c, No. 18; CSPE : . (signer]';c _
: : imul taneous
Manufacturer:-Attachment B Tempfgggure 174 250 (3) Attachment C.Y Test None
odel Nurbers /A " | Pressure N/A - N/A "N/ None
mber: N/ | (psin) 15.0 ) S %
function: : -
*Signal/Instrumentation Relative - ) ' o g?;ﬁ?lgneous : :
Humidity (%) | 100 100 (4) .- pttachment C.1} Ty , None
fccuracy: Req'd: N/A . - -
. Demon: N/A Chemical T
Tategery: Attachment A Spray N/A N/A (4) N/A © WA “None
érvice: Attachment A - : ‘ . Generic
. ) Radiation . .
: . i (RAD) 3.1 x 100 5x107 " (a) Attachment C.1 ggggential : None
socation: 1 Aging N/A 40 years | ©  (2) Attachment C.2|Generic Mat'l Testf  ° None
“lood Level Elev: 552! . " - ) ' ' ) ’
Above Flood Level: Yes X| Submergence | N/A. N/A d . N/A . N/A ' None
-1 No M - (4)- v . » -
totes: (1) See Section 2.4 in 79-018 report. S - Prepared by: BL 2 |
“(2) See Section 4.1.2 in 79-01B report. . R T eviened byt - Wz fpy |
(3) A1 notes and other information not on these . ' ' : ¢ v }
sheets are on the attached appendix sheets. ' K ) )

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







.System: 63

Unit: 2

Component: cCcable
Mark: WVB ¢

Plant I. D. No. Room

Attachment A

3/c, £18

Function/Service

2A1471 14

Stdby Liquid Tenmp

Category

Eeg _b3-003%

Rey O

Operating Time

(A

N

1 Year

- Emveme-s







: ' . g _b3-0038

“II' Rev O

L ) ATTACHMENT B

Mark WvB

Contract No. Type ‘ Manufacturer

72C7-83849 . CSPE/CSPE BIY

72C7-74910-2 XLPE/CSPE . Okonite

6?c3-64863-l PE/PYC Rockbestos ‘
TR 822675 from XLPE/CSﬁg Belden Corporation

. WBN 74C7-85259

TR 820907 from XLPE/CSPE ' Belden Corporation

74C7-85259

73C7-84211 ITT Surp.
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c.2
c.3

Sheet No.: fy ~63-3%

Revision: @)

ATTACHMENT C

TVA Engineering Report No. 1947

Cable types: Coax, Triax, and Signal Cables of Crbss—Linked
Polyethylene Construction

X

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 Laborafory 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/SLS of the containment.

NUREG-0588 Material List

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: 1

Reviewed by:

* QA Acceptance:
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet Nom EEB 63-0039.

facilitys Browns Ferry Nuclear Plant . . :
. Revision O

Jnit:

Jocket: 90-260 L Date 16-22-50_
) ENVIRONMENT DOCUMENTATION REF . QUALTFICATION OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi=~ Qualifi- . .
: Parameter - | cation cation cation cation
- dystem: 63 Operating  [|AttachmentA] 1 year Attachment CJ3| Engineering None
>lant 10 No. Attachment A Time . Analysis and :
- . (1) Test )
omponent Cable yh : S :
” 3/¢, No. 18, XLPE : ] g?rrrlts?t:neous
‘la-nufacturer:Attachment 8 Tempe(esia:t):ure- 174 385 (4) Attachment C.1| Test None
tode : Pressure N/A N/A CNA - " None
| 'odel Number: N/A 1 "(psIn) 15.0 / (a) . : _
"~ Furiction: u ‘ q :
" Signal/Instrumentation Relasive ” . F é?;ﬁ%gneous' .
Humidity 100 . None
\ccuracy: Req'd: N/A . - 100 (4) Attachmentf C.1} Test one
Demon: N/A  ~ | Chemical i
- -ategory:Attachment A - SPray N/A N/A (4) na - wa " tone
. jervice: Attachment A . T Generic T
! - Radiation 4 g . Sequential . :
i . (RAD) 3.1 x 10 2x10 (8) Attachment C.1| Jact None
.ccation: 14 Aging N/A 40 years (2) Attachment ¢ 2| Generic Mat'l Test ~~ None
. '
i “lood Level Elev: 552' ) N
| tove Flood Level: Yes X| Submergence | N/A N/A (o N/A N/A one
No : : - : _
lotes: (1) See Section 2.4 in 79-01B report. : : : " prepared by: 2. X 27102
; ’ (2) See Section 4,1.2 in 79-01B report. . B T Wl
(3) A1l notes and other information not on these .. ' o Reviewed by &M?ML—-

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

QA Acceptance;

-







System: 63
Unit: 2 .

Component: Cable

Mark: WVB

Pfant 1. D. No.

Attachment A

‘3/c, ‘718

2A1471

Room

14

Function/Service

Stdby Liquid Temp

O

Category

Rev _O

EeB _©63-0039

Operating Time

A

1 Year






) . ' g _63-0039
‘II’ i « . Rev O

" ATTACHMENT B

Mark WVB
Contract No. Type Manufacturer
72C7-83849 . CSPE/CSPE BIY
~72€7-74910-2 XLPE/CSPE . Okonite

69C3-64863-1 PE/PVC - ) Rockbestos
, TR 822675 from XLPE/CSPE Belden Corporation
, ' WBN 74C7-85259

TR 820907 from XLPE/CSPE " Belden Corporation
74C7-85259

73C7-84211 ITT Surp.
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. ‘ Sheet No: EEB- &> ~064 39

) {ﬁ\ ‘ Revision: O ) !
ATTACHMENT C
C.1 TVA Engineering Report No. 1945
Cable types: Coax, Triax, and Signal Cables of Cross-Linked Polyethylene 0
Construction

Rooms: 0-~18 : !

For signal cables which utilize cross-linked polyethylene insulation,

and the jacket is chlorosulfonated polyethylene or neoprene. The

following 7.0CA/SLB tests apply:
Nyle Laboratory Test Report 43856-3 dated April 26, 1978, LOCA
and SLB Qualification Test of Cables and Cable Splices.
Franklin Institute Test Report F-C4113 dated May 1975.
Rockbe§cos 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 silicome
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 . .. SYSTEM COMPONENT EVALUATION.HORK SHEET (Rev 2) Sheet No. _ EEB 63-0040
“Unit: 2 i S .. Revision O
Docket: 50-260 T Date ~10-22-80
. ENVIRONMENT DOCUMENTATION REF QUALTFICATION OUTSTANDING
EQUIPMENT DESCRIPTION _ METHOD ITEMS .
Specifi- Qualifi- Specifi- Qualifi- . e
Parameter cation cation _cation cation
System: 63 0 . coo
perating Attachment A 1 Year . Attachment Engineering None
Plant ID No. Attachment A Time . (1) c.3 Analysis .
Component Cable VB N 61-407
3e. No. 18, PE . IPCEA §-61-40
- X par 3.9 and None
Manufacturer: Attachment B Temp?gggure 174 . 203 (3) Appendix D Attachment C.2
T : Pressure N K .
“ode : N/A N/A None
Furiction: . ; 1PCEA S-61-402 Standard
- Signal/Instrumentation Relative - ) . |par 3.9, Material
) Humidity (%) 100 100 (4) - 3.7.3, 6.7 Requirement None
I Accuracy: Req'd: N/A - -
. Demon: N/A  ° | Chemical . R B L
Category: Attachment A Spra'y . N/A N/A (4) N/A . i N/A ‘None
Service: Attachment A . . - NUREG-0588 e ard
. Radiation 4l aera? i Haterial ~g§2§:}§]
- ‘ (RAD) . |3.1x10° | 4xI0 (4) |uist Tests - | MHone
. Location: 14 Aging /A 20 years | - ()" |Attachient¢.1| Oper. Experience | = “None
Flood Leval Elev: 552' e : ’ ' o . _ '
.Above Flood Level: :gs X 'Submergegce N/A N/A - (4;_'_ N/A A ‘N/A None
i Votes: (1) See Section 2.4 in 79-01B report. , o ;2' Prepared by: if?jf 77266%2
Y (2) See Section 4.1.2 in. 79-01B report. . e Yo db %E ::é_! /4’2«:,% |
(3) A1l notes and other information not on these .. ’ B Reviene v )

sheets are on the attached appendix sheets.

(4) See Section 3.0 and/or Appendix B in 79-01B report. - .* . - . QA Acceptance;
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System: 63

Attachment A

3/c, #18

Function/Service

oS ' Unit: 2
" Component: Cable
Mark: WVB .
Plant I. D. No. Room
2A1471 14

Stdby Liquid Temp

EEB

Rev

Category

45-06 4o

Operating Time

A 1 fear

B e







TR

TR

Contract Ho.

7207-83849
72C7-74910-2
69C3-64863-1

822675 from

. WBN 74C7-85259

820907 from
74C7-85259

73C7-84211

ATTACHMENT B

Mark WVB

Type
CSPE/CSPE
XLPE/CSPE
PE/PVC

XLPE/CSPE

XLPE/CSPE

éep _£3-0040

Rev _O
Manufacturer
BINW
Okonite
Rockbestos

Belden Corporation
Beldeﬁ Corporation

ITT Surp.

o - rax Seama e -



Sheet No: EEB- L3~ O9040

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 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 immersed 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 juugment 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 geen 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.
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Sheet No: EEB-&3- 0640

Revision: 0

ATTACHHMENT C (Continued)

(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 1ikewise tested at Wyle Laboratories along with the other
cable tests and results are expected to, be available by April 1981.

Standard Material Long-Term Overload Temperature Rating
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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Notes: (1)

~
. (3)
Facility: Browns Ferry Nuclear Plant . SYSTEM COMPONENT EVA{‘UATION HORK S_HEET (Rev 2) * Sheet No. _EEB £3-004}
Unit: 3 . Revisicn _O
Cocket: 50-296 Date 10-22-80
ENVIRONMENT DOCUMENTATION REF QUALTFICATION OUTSTANDING
EQUIPMENT DESCRIPTION i METHOD ITENS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
System: 63 . Operating  [AttachmentA} 1 Vear Attachment | Engineering Nene
Plant 1D No. Attachment A Time M C.4 Analysis
Component  Cable WCA
1/c, No. 14, PN - Attachment . .
- achments
Manufacturar:Attachment B Tempc(ag?:i):ure 174 153 (3) C.1 and C.2 . |Attachment C.3 None
. Pressure
lodel Number: N/A .
- . (PSIA) 15.0 N/A (4) M/A N/A None -
Furiction: Control/Power IPCEA S-61-403 Standard
) : -1 Relative ) par 3.9, 3.7.3 Material "
Humidity (%) . 6.7 Reguirement one
Accuracy: Req'd: N/A 100 100 (4)
Damon: N/A Chemical
Category: Attachment A Spr ay N/A N/A (4) N/A N/A “None
Service: I\ttachment A . NURER-0588 Generic
. Radiation 4 : : Materials Material
' (RAD) 3.1x10 4x10/ (4) List Test None
Location: 14 Aqi ; . NN
A\qing N/A 20_vears (2)_ Attachment C.2| Qper, Exverience None
riood Level Elev: 552' . ' .
Above Flood Level: Yes X| ‘Submergence N/A N/A ' N/A N /A None
No ’

See Section 2.4 in 79-018 report.

(2) See Section'4,1.2 §n 75-01B report.

(3) A1 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 veport.

(4)

' Prepared by: B L. 200

- L
Reviewed by ﬁm %‘/ﬂ

QA Acceptance;
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System: 63
Unit: 3

* Component: cCable

Mark: WCA

Plant I. D. No.

Attachment A

1/c, #14, PN

3PL5103
3PL5102

R U T PP

Room Function/Service
14. SLC Storage Tank
14 TNK Heater Control

* 5 rwa——van o

ges _b3-004]

Revy O

Category Operating Time
A 1 Year
A 1 Year

-

—_—

LT € AT — g1z %







o T ges _63-00Y]

‘ll" ' " Rev O

£ ATTACHMENT B
© Mark HCA .

Contract No. Type - Manufacturer

| . 72C7-75128 PN Plastic Wire & Cable Corp

; 72%7-74885-1 ) PN Brand-Rex . ;
73C7-84528 PN . Plastic Wire & Cable Corp
67C3-91618 ‘ PN . Brand-Rex Lo L
72C7-75328-1 PN, : Brand-Rex .
70€7-54179-1 . PN --Brand-Rex 1

TR 822378 : ’ :

822639 723’;‘“;‘;{;3 : PN Plastic Wire & Cable Corp .
822915) - - . . .
72C€7-83874-1 . Plastic Wire & Cable Corp

L2l T
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Sheet No.: EEB-43~ ¥/

Revision: 0

ATTACHMENT C

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 WCS5). _These standards
pr8vide 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
temperatures, as the material was subjected to air oven aging of
1217 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 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

€.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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Facility: Browns Ferry Nuclear Plant .

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

(3)

Sheet No. _FER 63-0042
Unit: 3 ; Revision ~
Docket: 50-296 - Date 10-22-80
ENVIRONMENT DOCUMENTATION REF QUALTIFICATION OQUTSTANDING
EQUIPMENT DESCRIPTION — METHOD ITENS
Specifi~- Qualifi- Specifi- Qualifi- .
Parameter cation cation cation cation
Sy stem: 63 Operating Attachment A} 1 yeapr . Attachment C.3 Engineering None
Plant ID No. Attachment A Time Analysis and !
b1 (]) Tpc.?
Component .Ca te \oF ) Generic
1/c, No.-4, CPJ I .t . Simultaneous
Menufacturer: Attachment B _empe(agg)ure 174 325 (3) Attachment €1 Test None
Model Number: N/A Pressure .
/ “ (PSIA) 15.0 N/A () N/A N/A None . -
Furiction: Control/Power Generic
' Relative . - Simultaneous
Humidity (%) 100 100 (4) Attachment C.1| Test None
Accuracy: Req'd: N/A
Demon: N/A Chemical
. Spray 3 - None
Category: Attachment A ) N/A N/A (4) N/A N/A !
Service: Attachment A . Generic
. Radiation 4 . . Sequential
p (RAD) 3.1 x 10 6.9x107 (a) Attachment C.1| Jest None
Location: 14 Aging N/A 40 years (2)___Iattachment C.2Generic Mat'] Test : None
Flood Level Elev: 552' ) '
Above Flood Level: Yes X| Submergence | N/A N/A (4; N/A N/A Hone
No : ) :
Notes: (1) ‘See Section 2.4 in 79-01B report. :  Prepared by: f&mzz
) (2) See Section 4.1.2 in 79-01B report.

(3)
(4)

| 4 [ Y t. {.!

A1l notes and other information not on these
sheets are on the attached appendix sheets.

sea Section 3.0 and/or Appendix B in 79-01B repoyt.

‘ o
Reviewed by: ﬁw afzz/ﬂ :

QA Acceptance;
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Attachment A
e EEB _L2-00H2

System: g3 ' Rev _O
Unit: 3

Component: cable 1/c, #14, CPJ

Mark: WDF . N

Plant I. D. No. Room Function/Service Category Operating Time

3PL5100 ' 14 . TNK Heater Supply A 1 Year

.




EEB _63-0042

‘ . R ’ Rev O
N ’ ATTACHHERT B =
Mark WDF "
Contract MNo. Type Manufacturer
67C7-91619 cPJ " General Cable Corp
71C7-54180-1 CcPJ , Phelps Dodge Cable Mire.

72C7-75328-3 _ cPJ Rome

Semnd WSy o —— v & 8 s eecE G Ea e . . . . - Y







. <0 Sheet No.: EEB- /4 3 - gO42

| , " Revision: 0

| o ATTACHMENT C

C.1 WHyle 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
Jjudgment that there is sufficient margin to give reasonable assurance
of continued operability more than a year in the post-LOCA environment.

Prepared by: ,{ o( M /ﬁ‘//

Reviewed by:

QA Acceptance:
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Facility: Browns Ferry Nuclear Plant . SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _EEB 63-0043 ..
. Unit: 5 : . Revision "~ o
: Docket: g5p-296 o Date 10-22-80
' . ENVIRONMENT DOCUMENTATION REF QUALTIFICATION QUTSTANSING
: SEQUIPMENT DESCRIPTION . METHOD ITENS
: Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation . cation
. System: 63 . : .
o oystem | Operating Attachment A} 1 year . Attachment C.3 Engineering None
i Plent ID No. Attachment A Time Analysis and ° )
! “) Test
Component  Cable ypg - : Generi
1/c, No. 2, CPJ Temerature : : S?gﬁqlgneous
fanufacturer: Attachment B | * P(SF)"V 153 325 (4) Attachment C.1| Test None
! p
© Model Number: N/A ressure
. / .1 (PSIA) 15.0 N/A (3) N/A N/A None
Funiction: Control/Power . Generic
: Relative : Simultaneous . L
Humidity (%) 100 100 (4) Attachment C.1} Test _ None .
Accuracy: Req'd: N/A - - ‘ :
Demon: N/A Chemical i
Category: Attachment A Spray N/A N/A (4) N/A NJA - None 3
Service: Attachment A . Generic |
. Radiation 4 o . Sequential -~ | .
| (RAD) 1 3.1x10 6.9x10 (4) Attachment C.1} Tact None
lﬂ tocation: 14 Aging N/A 40 _years _(2) _ |attachment C.2Generic Mat'] Test|  MNone
. !
* Flood Level Elev: 552" A ’ ,
Above Flood Level: Yes X| Submergence | N/A N/A " N/A N/A None
No ) : 4
| Notes: (1) See Section 2.4 in 79-018 report. : " Prepared by: 2.2, W2l
P (2) See Section 4.1.2 in 79-01B report. ' N . R db ;ZzZ// //éeﬂfﬁ
’ (3) A1l notes and other information not on these .. : o eviewed by 552/

sheets are on' the attached appendix sheets.

.3 (%) See Section 3.0 and/or Appendix B {n 79-01B report. . . . QA Acceptance;
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System: 63
Unit: 3

Component: Cable
Mark: WDG

Plant I. D. No. Room

3PL754 14
3PL769 14

Attachment A

-1/e, #2, CPJ.

Function/Service

Pop Supply
Pmp Supply

>

. gg 63-0043

" Rev o

. % R
w

T

Category Operating Time

LY * ’- .'l: - ] )
A . 1 Yeax - 1,
A 1 Year:.-
.

» me wway

B R et S -
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Conlract HNo.

67C7-91619
71C7-54180-1,

86150  XFR Bellefente
72C7-75328-3

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

B e a———— e 7 w wroen o

‘
ATTACHMENT B
Mark W06

Type

CPJ
CPJ

CPd

PXJ
PXJ

CPJ |

EEB _(3-0043
,Rev O

Manufacturer

General Cable Corp
Phelps Dodge

Plastic Wire & Cable Corp
Rome

GE
Essex
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. meme = apema

PP

apem &

A e 4 er e i d R A sl i eh S Maekd s Al S YA IO SN A L I AN A AR AN S R R GRS b AN NG LS S

rema smem - Y A me

~
“n e oa e

4 srmperem S se
P




| _ 9C

| ,

| . - P
| .

| - -~

0 . . Sheet No.: EEB- 4.3 —00#3

Revision: 0

ATTACHMENT C

C.1 Vyle 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: £ K. MM @i

Reviewed by:

QA Acceptance:
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Facility: Browns Feiry Nuclear Plant SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _EER 63-0044
Unit: 3 ) ) Revisicn
Docket: 50-296 Date 16-22-50
’ ENVIRONMENT DOCUMENTATION REF QUALIFICATION OQUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITENMS
Specifi- Qualifi- Specifi~- Qualifi- .
Parameter cation cation cation cation
System: 63 0 : A h
perating ttachmentAl 7 veq) . Attachment Engineering None
Plant ID MNo. Attachment A Time M C.4 Analysis
Component  Cable WSB
2/c, No. 12, PNJ - "
. Attachments
Manufacturar:Attachment B Temp?sggure. 199 153 (4) C.1 and C.2 |Attachment C.3 None '~
fodel Number: N/A Pressure .
' (PSTA) 15.0 N/A (a) M/A N/A None
Furiction: Control/Power IPCEA §-61-404 Standard
: Relative (2) par 3.9, 3.7.3 Material
Humidity (% 6.7 Requiremént None
Accuracy: Req'd: N/A 100 100 (4)
Damon: N/A Chemical
Fategoty:Attachment A Spray N/A N/A (4) N/A N/A ‘ None
Service: Attachment A C NUREG-0588 | Generic
. . Radiation 4 . . Materials Material
Locat 12 (RAD) 3.1 x 10 4x107 (4) . List Test None
ocation: Aging N/A 20_years (2) -Attachment C.2| Oper, Experience None
riood Level Elev: 552 X _ )
A??ve F]ooé Leveli Egs Submergence | N/A N/A (8 N/A . N/A None
Notes: (1) See Section 2.4 in 79-01B report. : " prepared by: 2.4, 2000
- (2) See Section 2.1.2 fn 79-01B répart. ] Y
: P Reviewed by: e
(3) A1l 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. QA Accéptance:
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(- System: 63
Unit: 3

Component: Cable
Mark: WGB

Plant I. D. No.

Room

Attachment A

2/c, #12, PNJ

Function/Service

3PL790

1
!
%

Ee oo im rees =

12

Injection Flow

Category

geg _b3-oouy

Rev O

Operating Time

A

1l Year







tie 6220044

“II’ ’ Rev _O

" : RITACHIENT B

et e vemmp oo

Mark WGB

Contract o, Type Hanyfacturer
“ ' .:i 'tl ;':3:5- N :’,u:? i.‘«rl‘.r": ';':‘,'.‘.
73C7-84528 : RN Rome Cable
75K7-86150-1 PdJ . Cyprus y
N 75¢5-86506-1 PJJ . Mmerican Insulated Wire
74C7-85069-1 (AR | Rome . !
70C7-54179-2 Piid Plastic Yire & Cable Corp H
71X7-54761-1 Pi General Cable )

72C7-54872 PNJ Plastic Wire & Cable Corp
» 70C7-54179-1 PNJ Brand-Pex .
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C.3

c.4

Sheet No.: EEB- & 3— ¥

Revision: 0

ATTACHMENT C

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 WC5). _These standards
pr8vide a groduct with an operating rating of 75~ C continuous,

95° ¢ (203° F), 500-hour overload rating total in a normal 1ifetime.
They are constructed of polyethylene insulation with Nylon and PVC
jacketing. “

The jacket material has a higher retention of strength at elevated
temgeratureg, as the material was subjected to air oven aging of
121° ¢ (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 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

€.3.1 Standard material long-term overload temperature rating
€.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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A1l notes and other information not on these
sheets are on the attached appendix sheets.

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

QA Acceptance:
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' (3)
Facility: Browns Ferry Nuclear Plant . SYSTE“ COﬂPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _EEB 63-0045
Unit: 3 . . Revisicn o
Docket: 50-296 Date 10-22.-50
‘ - ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING
EQUIPHENT DESCRIPTION : _METHOD ITENS
Specifi- Qualifi- Specifi- Qualifi- '
Parameter cation cation cation cation
System: 63 Operating Attachment A} 7 vear . Attachment Engineering None
Plant ID No. Attachment A Time : 1 C.4 Analysis -
Component Cable WGB
2/c, No. 12, PNJ _ . At bachment
. ttachments
Manufacturar:Attachment B Te‘“"%g"""_ 153 153 (a) C.1 and C.2 . |Attachment C.3 None
lodel Number: N/A Pressure . |
' (PSIA) 15.0 N/A () & wn N/A None_-
Function: Control/Power | IPCEA $-61-404 Standard
. . . Relative ( ) par 3.9, 3.7.3 Material
Humidity (%) i) - 6.7 Requirement None
Accuracy: Req'd: N/A 100 100 (4)
Demon: N/A Chemical
Category: Attachment A Spray N/A N/A (4) N/A N/A " Yone
Service: Attachment A . . NUREG-0588 Generic
. Radiation 4 . . Materials Material
y (RAD) 3.1x10 4x107 (4) List Test None
Location: Aging N/A 20_years (2) Attachment C.2| Oper, Experience None
Flcod L?vel Elev: 552° .
fbove Flaod Level: Yes .Submergence N/A N/A : i
No : (4)° N/A . N/A None
Notes: (1) . See Section 2.4 in 79-01B report. . , " Prepared by: 2. Z. 272
- (2) See Section 2.1.2 in 79-01B report. .

* Reviewed by%?ﬂé?z%%
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System: 63
Unit: 3

Component: Cable, 2/c, #12, PNJ

Mark: YIGB

Plant I. D. No. Room
3PL2175 14
3PL3182 14
3PL2187 14,
3PL2194 \14

Attachment A

Function/Service -

Trace Heater
Heater
Trace, Heater
Heater

EEB 63-004S

Rev O

Cateqory Operating Time
A 1 Year
L.
N
v

s vsemy e







Las.lé§:12éh4£§.ﬂ__ |

Rev O l
ATTACI™MENT B
Mark WGB
Contract iHo. Type Mant. facturer,
B ORREE EPrE I #hd Drang-rex
73C7-8452 ) PJY Rome Cable

71%7-54761-1 PNJ General Cable
72C7-54872 PHJ Plastic Wire & Cable Corp

|

|
75K7-86150-1 P Cyprus
75K5-86506-1 PJJ . American Insulated Wire
74C7-85069-1 * PJI3 Rome . ¢
70C7-54179-2 PNJ Plastic Wire &.Cable Corp
70C7-54179-1 . PNJ Brand-Rex

i
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. | Sheet No.: EEB- /£ 3~Op4S5

Revision: 0
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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

This class of cables was purchased under TVA Standard Specification
No. 25.013, based on IPCEA S-61-402 (NEMA WC5). These standards
provide a 8roduct with an operating rating of 75° C continuous,

95" ¢ (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 !
temgerature , as the material was subjected to air oven aging of

1217 ¢ (250 F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,

( and 11 show HELB profiles which more than briefly surpass the
: Nt 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 ‘ H
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 voits 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 Qua]ificatién Method
C.3.1 Standard material long-term overload temperature rating
C.3.2 Engineering Analysis

€.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:
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Facility: Browns Ferry Nuclear Plant

I~

.

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

(3
Sheet No.

A‘. "

o~
}
v

P~

EEB 63-0046

‘ sheets are on the attached appendix sheets.

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

Unit: 3 . . Revision _O
Docket: 50-296 Date 10-22-80
' s ENVIRONMENT DOCUMENTATLON REF QUALIFICATION OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
T cw : 63 - :
System: .| Operating  |AttachmentA} 1 Year . Attachment Enzineering None
Piant 1D No. Attachment A Time . c.4 Analysis -~ .
Component Cable WGD
4/c, Ho. 12, PNJ .
T Attachments
Manufacturer:Attachnent 8 | TE"PEEISUTE | 174 153 (8)  |c.) and €2 |Attachment C.3 Kone
Modal Number: N/A Pressure :
' : (PSIA) 15.0 /A (4) N/A N/A None
Function: Control/Power ‘ IPCEA S-61-403 Standard
: Relative ( ) par 3.9, 3.7.3 Material
‘ Humidity (% 6.7 Reguirement None
Accuracy: Req'd: N/A 100 100 (a)
* Demon: N/A Chemical
Categary: Attachment A Spray N/A N/A (4) N/A N/A * None
Service: Attachment A . : NUREG-0588 Generic
. Radiation 4 . Materials Material
Locati (RAD) 3.1x 100 | 4x107 (9) |uist Test None
ocation: 14 Aqing N/A 20 vears (2) Attachment C.2{ Oper, Experience None
flood Level Elev: 552° . ]
kbove Flood Level: §§S“>< Submergence | N/A N/A (4;_ N/A ' N/A . None
Notes: (1) See Section 2.4 in 79-01B report. : " Prepared by: 2.£. 22100
- (2) See Section 4,1.2 in 79-01B report. ] &
S . . d Reviewed by: i
(3) A1l notes and other information not on these : JQQQQZéégﬁégg;__

-
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Unit:

Component: cCable

Mark:

Plant I. D. No.

System: 63

Room

3PL758
3PL773

Y —1 s S

14
14

Attachment: A

4/c, #12, PNJ

Function/Service

EEB £3-0046

Stdby Liquid Control |
Stdby Liquid Control

” -

Rev ‘O.

>

Oberating Time
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Contract Ho.

73C7-84528
67C3-91618

72C7-75228-1 °
72C7-54762-2

74C7-85069
70C7-54179-1

ATTACHUENT B
Mark WGD

Type

PJJ
PNJ
PJJ
PNJ
PJl
PNJ

e _b3-0046

Rev _O

Manufacturer

Rome Cable .

Plastic Wire & Cable Corp
Plastic Wire & Cable Corp
Plastic Wire & Cabel Corp
Rome

Brand-Rex
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’ . - . - ‘ Sheet No.: EEB- 43 -M¢b

Revision: 0
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ATTACHMENT C

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

C.2 TVA Engineering Report No. 1943 4

} 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
| pr8vide a Broduct with an operating rating of 75° € 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
. . ) temgeratureg, as the material was subjected to air oven aging of
1217 ¢ (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.

viomrme semr g 20y

-
—— ey

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 Wyle Laboratory tests to be concluded next
| April or replaced at the next refueling outage.
1 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:
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Facility: Browns Ferry Nuclear Plant . SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _ EEB 63-0047
Unit: 3 ; . . Revisicn Je)
Docket:- 50-296 ) Date 10-2.2-50
: ’ ENVIRONMENT DOCUMENTATION REF QUALTFICATION OQUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITENS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
System: 63 .| Operating  |AttachmentA} 1 vear . Attachment | Engineering Kone
Plant ID No. Attachment A " Time (1) C.4 Analysis
Component Cable WGG
7/¢c, No. 12, PNJ . A h
. ttachments :
Manufacturar:Attachment B . Tempr?’)t“'e‘ 174 153 (a) __|c.  and c.2 |Attachment C.3 lone _-
Model Number: N/A - | Pressure : .
' : | (PsIA) 15.0 N/A (4) /A /A *_None
Function: Control/Power IPCEA s-61-409 Standard
’ Relative (%) par 3.9, 3.7.3 Material
' , Humidity (% 6.7 Requiremént None
Accuracy: Req'd: N/A - 100 100 (a) '
Demon: N/A Chemical °
Category: Attachment A Spray N/A N/A (4) N/A N/A “ None
Service: Attachrient A o : o NUREG-0588 | Generic
- - Radiation 4 . . Materials Material .
Locati ” (RAD) 3.1 x 10 4x107 (4) List Test . None
ocation: Aging N/A 20 vears (2) Attachment C.2| Oper, Experienge None
‘i]odﬁ L?vel Elev: 552¢ < "
\bove Flood Level: VYes Submergence | N/A N/A ' ’
No : (8- N/A . N/A None
Notes: (1) See Section 2.4 in 79-018 report. : *" Prepared by: 2. X b, 00
g (2) See Section 4.1.2 in 79-018 report. : n L raviened b | | wergr
(3) A1l notes and other information not on these .. oo Revieved by:
* . sheets-are on the attached appendix ‘sheets. : )

(4) See Section 3.0 and/or Appendix B in 79-018 report. : _ QA Acceptance:

<103 it} Yiu ¢






Attachment A

System: 63 o : EEB _{,3-004 7
Unit: 3 . .
Rev O
Component: Cable, 7/c, #12, PNJ
Mark: WGG '
Plant I. D, No. Room ' Function/Service ' Category Operating Time
3PL755 14 Standby Liquid Pump 2A Cont A 1 Year

3PL770 - 14 Standby Liquid Pump 2B Cont A - 1 Year
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Contract No.

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

.72€7-75328-2

69C7-64923

‘4
ATTACHMENT B8

Mark GG

Type

PNJ
PNJ
PNJ
PNJ
PNl

.
S

ges 63-0047
Rev _ D )

Manufacturer

’ ;
Plastic Wire & Cable Corp

General Cable
Brand-Rex
Tamaqua
Rockbes tos
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Revision: 0

ATTACHMENT C

C.1 IPCEA S-61-402 Paragraph 3.9 and Appendix D
€.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 (NEMA WC5). 0These standards
8v1de a groduct with an operating rating of 75 C continuous,
‘¢ (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 |

1217 € (250" F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10, - J

( 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 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 Qﬁalification Method
C.3.1 Standard material long-term overload temperature rating
€.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:

!
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Facility: Browns Ferry Nuclear Plant . SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _EER 63-0013
Unit: 3 . Revisich O
Docket: 50-296 Date 16-22-50
; . ENVIRONMENT DOCUMENTATION REF QUALTFICATION OUTSTANDINC
EQUIPMENT DESCRIPTION —— METHOD ITENS
Specifi- Qualifi- Specifi- Qualifi-
Parameter - cation cation cation cation
System: 63 '| Operating  |AttachmentA] | vear Attachment | Engineering None
Plant ID No. Attachment A Time (1) C.4 Analysis *
Component  Cable ‘yyg k
5/c, No. 14, PNJ ~ .
Attachments
Manufacturer:Attachment B Tempfsggure. 174 153 (4) C.1 and C.2 |Attachment C.3 None -
lodel Number: N/A Pressure : )
: (PSIA) 15.0 N/A (a) H/A N/A None -
Furiction: Control/Power IPCEA $-61-404 Standard
’ ' Relative (%) par 3.9, 3.7.3 Material
Humidity (% : 6.7 Requirement None
Accuracy: Req'd: N/A 100 100 (4)
Demon: N/A Chemical
. Spray : : .
pategony.Attachment A N/A N/A (4) N/A N/A None
Service: Attachment-A - : NUREGR-0588 Generic -
. Radiation , . . Materials Material .
. (RAD) 3.1 x 104 4x107 (3) List Test None
Location: 14 Aging N/A 20 vears (2) Attachment C.2| Oper, Experience None
Flood Level Elev: 552! .
fbove Flood Level: Yes X| Submergence N/A N/A ( j N/A N/A None
~ - No . ) 4)°

Notes: (1)
- (2)"
(3)

See Section 2.4 in 79-018 report.

See Section 4.1.2 in 79-018 report.

A1l 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:

g .z . &g}eg

QA Acceptance;
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Attachment A )
.- EEB 63-0bY g

System: 63 ﬁ ’ ’ ;o
Unit: 3 .Rev O

Component: cCable S/c, #14, PNJ : ST
Mark: WHG : O

- .

ti ngg Time ’

Plant I. D. No. Room Function/Service Category O'p'era

3PL5101 14 Tnk Heater Control = A 1 Yedri.. 2t .
. ] . .(. K :' va
.

‘ " p :

.“ L

. l;'. -:‘.“ :. .

St e
L
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TV T PNt Ppe

Fuste

ot




. ' — £ _63-004E
. (\\ ‘ Rev O
a ATTACHMENT 8 “

y Mark WHGQ
" Contract No. Type . Manufacturer -
67C3-91618 PNJ ’ Plastic Wire & Cable .
72C7-75328-2 PNJ . Tamaqua .

70C7-54179-1 ~ PNJ ' Brand-Rex °,. -’

DATEE aY e




c.1

Sheet No.: EEB- &3-S

Revision: - 0

ATTACHMENT C

IPCEA S-61-402 baragraph 3.9 and Appendix D -

C.2 TVA Engineering Report Ho. 19&3

C.3

C.4

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

prgvide a groddtt with an operating rating of 75° C continuous,

95° € (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
temgerature , as the material was .subjected to air oven aging of

1217 ¢ (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 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.

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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(3)

(4)
| -

A1l notes and other information not .on these
sheets are on the attached appendix sheets.

See Section 3.0 and/or Appendix B in 79-01B report.
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. ayen , ‘ - ' (3) .
Bacihty' Browns Ferry Nuclear P]ant SY,S TEM COMP.O NENT EVALUATI_ON _NORK SH*EET (Rev 2) Sheet No. _EEB 63-0049
"Unit: 3 oo R . Revision o
Docket: .50-296 . . . .- Date 10-22-80
. B ENVIRCRIENT DOCUMENTATION REF QUA;I;ISSTION QUT?TAN[SJING
EQUIPMENT DESCRIPTION :l=— ' - ’ ETH TEM
, ‘, : - e Specifi- Qualifi-_ | Specifi- Qualifi- . .
I . Parameter cation- cation cation cation -
System: 63 0 . A A - .
. perating ttachment ‘Year- Attachment | Engineerin None
_Plant 1D No. Attachment A Time ' year (1 .C.3 o Ang'lysis ? :
Component Cable WVA Generic
5 . 2/c, No. 16, CSPE o ) . Simul taneous
Manufacturer: Attachment B '{empe(asg?ure 174 250 (a) {attachment C.1 Test None
". . v Pressure _ N/A N/A " N/A " “Hone
4odel Number: N/A (PSIA) 15.0 (2) ‘ .
ruriction: ) -
* Signal/Instrumentation Relative _ (S;?:lgngneous .
Humidity (%) 100 100 ( 4') Attachment C.1 Test None
ccuracy: Req'd: N/A ' —
. Demon: N/A Chemical
category: Attachment A Spray N/A - N/A (4) N/A N/A “ None
Sarvice: Attachment A . ; Generic
; Radiation * ’ :
; - (RAD) T " (5)  [etachment c .1 Seauential -  None
\..ocation: 14 Aging - N/A 40 years (2)° Attachment C.2}Generic Mat'l Test " None
Flood Level Elev: 552' . ’
Above Flood Level: Yes X'| Submergence N/A N/A ( ) N/A N/A None
.« - No R - 4 .
totes: (1) See Section 2.4 in 79-01B report. : Prepared by: 2. L. 2108
(2) see Section 4.1.2 in 79-018 report.

Reviewed by: gﬁw %fd

QA Acceptances:






(" System: 63
o Unit: 3
L r * Conponent: cable
: Mark: WVA
Plant I. D. No. Room
3R986 14

3R985 - 14

Attachment A

2/c, .£16

Function/Service

Stdby Lqid Tnk Level
Stdby Lqid Tnk Level .

EEB 63 -0049

Rev O

Category Operating Time
A 1 Year
A 1 Year

W e







Contract Ho.

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

822676 from SQN
76K5-87232

827773 from BLN
78K5-824447

826953 from BLN
78K5-824447

77K5-820991
73C7-84211

ATTACHMENT B
Mark WVA

Type
FRILPE/CSPE
FRXLPE/CSPE
PE/PVC
XLPE/CSPE

FREP/CPE
FRZP/CPE

FRzP/CPE

geg 63 -0049

Rev O

Manufacturer

Rockbestos .

. Continental Wire & Cable

Rockbestos

Continental Wire & Cable
Continental Wire & Cable
Anaconda

Anaconda

Boston Ins. Wire
IT




C.1

c.2
c.3

_ Sheet No.: LLB-L 30049

Rgvision:

ATTACHMENT C

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 Laboraiory 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.

NUREG-0588 Material List

Because of ~the conservatisin of the tests for XLPE and for silicone
jnsulation, 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:

QA Acceptance:
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facility: Brouns Ferry Nuclear Plant . SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _EEB 63-0050
Jajt: 3 . ) Revision _ O
Jocket: 50-296 Date 10-22-80
ENVIRONMENT DOCUMENTATION REF QUALIFICATION QUTSTANDING
EQUIPMENT DESCRIPTION : METHOD ITENMS-
Specifi- Qualifi- Specifi- Qualifi- -
Parameter cation cation cation cation -
System: 63 Operating  |Attachmentp| 1 year Attachment C3| Engineering None
>lant ID No. Attachment A Time Analysis and
(1) Test
component Cable WVA
2/c, No. 16, XLPE Generic
. ” tur Simultaneous
fanufacturer: Attachment B8 Temp%gg)ure. 174 385 (4) Attachment C.1} Test None
fodel Number: N/A Pressure N/A N/A " N/A None
e / (PSIA) 15.0 (4) ' -
cuniction: ] : .
Signal/Instrumentation - Relative () g?;ﬁqlgneous ‘
) Humidity (% 0 v N
\ccuracy: ‘Req'd: N/A 100 100 (4) _ lattachment C.1| Test one
Demons: N/A Chemical
Jategory:Attachment A Spray : .
.ategory: N/A N/A (4) N/A N/A None
jervice: Attachment A ] ] Generic
. Radiation 4 g . Sequential
(RAD) 3.1 x 10% | 2x10 () Attachment C.1| Jact - None
.ocation: 14 Aging N/A 40 years (2) Attachment (2| Generic Mat'l Tes " None
?
*lood Level Elev: 552' .
\bove Flood Level: Yes X'| Submergence N/A N/A ( i N/A H/A None
No ) 4)
{otes: (1) See Section 2.4 in 79-01B report. - " prepared by: £. 2L 22Ul
) (2) See Section 4.1.2 in 79-018 report. . ] . ;;@594kf
(3) All'notes and other information not on these ) Reviened by.&ék?%ﬁp/’
. sheets are on the attached appendix sheets. : . )
(4) See Section 3.0 and/or Appendix B in 79-01B report. QA Acceptance;







Attachment A
EEB (63-0050

( System: 63 N .

Unit: 3 .. Rev ©

. ‘ . *Component: Cable  2/c, #16
Mark: WVA
Plant I. D. No. Room Function/Service Category Operating Time
3R986 14 . Stdby Lqid Tok Level A 1 Year -
3R985 14 Stdby Lgid Tnk Level . A 1 Year

LL I-







‘ R “geg b3-0050
- . - . " Rev_O )

ATTACIMENT &

P : Mark WVA
“Contract No. ~ Type Manufacturer
77K5-823265 , FRXLPE/CSPE | Rockbestos .
72C7-83944 FRXLPE/CSPE ' Continental Wire & Cable
69C3-64863-1 PE/PVC Rockbestos '
72C7-74910-1 ALPE/CSPE . ngtinental Wire & Cable
TR 822676 from SQN FREP/CPE ' Continental Wire & Cable
76K5-87232 :
TR 827773 from BLN FREP/CPE Anaconda
78K5-824447
TR 826953 from BLN FREP/CPE *Anaconda
78K5-824447 ‘
77K5-820991 , Boston Ins. Hire

73C7-84211 . 1T




a




& e v

13C

-
s

.

Sheet No: EEB-(3 -O65°

. Revision: 0

ATTACHMENT C -

<

C.1 TVA Engineering Report No. 1945

c.2

c.3

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 polye:hyleno 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.

NUREG-0588 Material List

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 . . SYSTEM COMPONENT EVALUATION WORK SHEET (Rev ?) Sheet No. B 63-0051

"Unit: 3 . Revision _ oo
Docket: 50-296 . Date - 10-22-%0

ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITENS
Specifi~ Qualifi- Specifi- Qualifi- :
Parameter cation cation cation cation -
System: 63 Operating AttachmentAl y year | Attachment | Engineering gﬁg,ng
Plant ID No. Attachment A Time : - .3 Analysis L
Component Cable / yya y ' -
. IPCEA $-61-40z C,
2/c, No. 16, PE . - par 3.9 and None )
Manufacturer; Attachment B Temp?Bg?“”e 174 203 (a) Appendix D | Attachment C.2
“0del Number: N/A Pressure N/A N/A N/A None
: (PSIA) . 15,0 ()
Furiction: . . IPCEA S-61-402 Standard
* Signal/Instrumentation Relative - i par 3.9, Material
: Humidity (%) | - 100 100 (4) . [3.7.3 6.7 | Reauirement None
Accuracy: Req'd: N/A - -
Demons N/A Chemical
Service: Attachment A . NUREG-0588 Generic
) Radiation ’ . Haterial y
. ) (RAD) 3.1x 100 | 47 (4) List ’112:::“] None

‘focation: 14 Aging " N/A 20 years (2)°  |AttachmentC.1| Oper. Experience “None
.itlaood Level Elev: 552° : . ' ) : . '

. ove Flood Level: ;gsx _Squergence N/A. N/A (- N/A ©ON/A None
Yotes: (1) See Section 2.4 in 79-018 report. : " Prepared by: 2. Xyl
] (2) See Sectfon 4.1.2 jn 79-01B report. T ' /9-&://0

(3) A1 notes and -other information not on these Reviewed by: M—
. sheets are on the attached appendix sheets, - ] )
(4) See Section 3.0 and/or Appendix B in 79-01B report. \ QA Acceptance:




('} System: 63

Unit: 3

a *Component: Cable

o Mark: WVA
Plant I. D. No. Room
3R986 14
3R985 14

SE meEm e

Attachment A

2/c, #16

<

Function/Service

‘Stdby Lqid Tnk Level
Stdby Lqid Tnk.Level .

EEB _L3-0051

.Rev O

-
o

Category Operating Time
A 1l Year
A 1 Year







(™

Contract No.

77¥5-823265
72C7-83944
69C3-64863-1
72C7-74910-1

822676 from SQM
76K5-87232

827773 from BLN

78K5-824447 )

826953 from BLN
78K5-824447

77X5-820991
73C7-84211

ATTACHHEKT B
Mark VA

Type

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

FReP/CPE

FRzP/CPE

" FREP/CPE

EER _b3-005]

Rev _O

Manufacturer
Rockbestos .
Continental Wire & Cable
Rockbestos
Continental Wire &.Cable

Continental Wire & Cable
Anaconda
Anaconda

Boston Ins. Wire
17T
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Sheet No: EEB-463-00577

Revision: 0

ATTACHMENT €

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
vhich 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 vhich envelops all the HELB profiles. Following this exposure,
these cables sustained a dielectric test while immersed 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 O (the containment), the
service which these cables have geen 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.

»
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‘ . ’ Sheet No: EEB- ¢ 2.vosy

(™ ‘ Revision:__0

. | ATTACHMENT € (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 lyle

Laboratories on samples of this cable to demonstrate the validity i

of this conclusion. Results of this testing program are expected to
. be available in April 1981. o
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

in our judgment, the cables could operate satisfactorily for a

‘ C.3 The post-HELB conditions are less than the normal cable rating and, .
.( ” post-accident of a year.

Prepared by:’

Reviewed by:

; .\ : QA Acceptance:

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

. : ' . D
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. ’ . (3) -
acility: Browns Ferry Nuclear Plant . . SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Shegt No. _EEB_63-0052
“Unit: 3 D . Revision _oO
pocket: 50-296 . Date 10-2.2-80
] ENVIRONMENT DOCUMENTATION REF QUALTFICATION QUTSTANDING
i EQUIPMENT DESCRIPTION METHOD ITEMS |
] Specifi- Qualifi- Specifi- Qualifi- ’ .
:, Parameter cation cation cation cation
Y Y L4 63 ~
System: Operating Attachment Al o oo Attachment | Engineering None
_Plant ID Ko. Attachment A Time . (]) C.3 Analysis
‘Component Cable WVA-1 - b Generd
- 2/c, No. 18, CSPE . , ’ - "Simu) taneous”
Manufacturer: Attachment B Te[npc(asgf);ure 199 250 (3) Attachment C.} Test None
| . Pressure : N/A . H/A /A flone
dodel Number: N/A (PSIA) 15.0 (2) .
furiction: . ’
- Signal/Instrumentation Relative - gggﬁﬂgneous .
Humidity (%) | 100 100 (2) Attachment C.1| Tact None
Gccuracy: Req'd: N/A -
. Demon: N/A Chemical™
Zategory: Attachment A Spray N/A N/A (4) N/A N/A “None
Service: Attachment A ) e . Generic
: . Radiation ; N
: ; (RAD) 3.1 x10° | sad " (a)  [ttachment ¢.1f Seauential -t Nome
-ocations 12 Aging N/A 40 years (2) Attachment C.2|Generic Mat'l Tesf  * Nome
“lood Level Elev: 552° . : . !
\bove Flood Level: VYes Submergerice | N/A N/A : N/A N/A None -
. No ) (4) C —
Votes: (1) See Section 2.4 in 79-01B report. : " Prepared by: 2. X 200
(2) See Section 4.1.2 in.79-01B report. ’
. (3) A1l notes and other information not on these

Reviewed by: Q%Q‘/A%qf/: i

QA Acceptance:







; ._ E Attachment A

: . b
g . . g 630052
- - System: 63 : .
; ( Unit: - 3 Rev _ O i
Componént: Cable 2/c, 18
. Mark: WVA-1
Plant I. D. No. Room Function/Service Category Operating Time

341479 12 Injection Flow A 1 Year




TR

TR

TR

TR:

TR

Contract No.

68C7-61986
78K5-82417
72€7-83944
72C7-74910-1

From SQN -~
73C7-84211

85255 from
SQN 72C7-83944

87049 from

SQN 73C7-84211

85757 from
SQM 73C7-84211

823079 from
WBN 74C7-85259

ATTACHMENT B
Mark WVA-1

Type

PE/PVC

XLPE/CSPE
XLPE/CSPE
XLPE/CSPE

XLPE/CSPE
XiPE/CSPE:
XLPE/CSPE
XLP0/CSPE

XLPE/CSPE

geg _b3-0052

Rev _ O

Manufacturer:
Continental Wire & Cable
Rockbestos

Continental Wire & Cable
Continental Wire & Cable

17T
Contineqtal Wire & Cable
ITY

ImT

Belden !



C.1

C.2
c.3

Sheet No.: ££LB-43~745.2

Revision:

ATTACHMENT C

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: )

Kyle Laborafory 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.

NUREG-0588 Material List

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. N

Prepared by:

Reviewed by:

QA Acceptance:
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Sacility: Brovuns Ferry Nuclear Plant . . SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _EEB 63-0053
nit: 3 ) Y

Revision O

Docket: 50-296 ' i Date 10-22-80
ENVIRONMENT DOCUMENTATION REF QUALTFICATION OQUTSTANDBING
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi~ Qualifi- Specifi~ Qualifi-
Parameter cation cation cation cation
i System: 63 Operating  |AttachmentA| 1year Attachment C3| Engineering None
. Plant ID No. Attachment A Time Analysis and
‘ (1) Test
Component Cable yyasj : : :
2/c, No, 18, XLPE - Gene:ic
N Temperature .. Simultaneous
Manufacturer: Attachment B P(SF) . 199 385 (a) Attachment C-1] Test » None
; . Pressure . ' '
“odel Number: N/A 1 " (psin) 15.0 | N/A () _ N/A N/A- None .
Function: ; .
Signal/Instrumentation Relative (%) : g?;ﬁ?zgneous . .
Humidity (% 1. . "
dccuracy: Req'ds N/A . 100 100 (4) Attachment C.1] Test . None
' Demon: N/A | Chemical
-~ . S ra - . ‘
Zategory:Attachment ﬁ pray N/A N/A (4) WA /A Hone
service: Attachment ] . .
. Radiation g m g:gﬁ;;iial .
(RAD) 3.1 x 10° 2x10 (4) Attachment C.1| Fact ’ None °
_-ocation: 12 Aging N/A 40 years (2) Attachment c 2| GenericMat'l Tes§y  ° None
*lood Level Elev: 552 - o '
ove Flood Level: Yes X| Submergence | N/A N/A () N/A N/A None
No ) - 4) - . ;
totes: (1) See Section 2.4 in 79-01B report. : " Prepared by: 2. L. 2l0.
' (2) See Section 4.1.2 in 79-01B report. o LT evidwed by: QﬁZﬁéé Yoz/fy
(3) A1l 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. QA Acceptance;

ooy : . -'







Seseets rneite
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System: 63

Unit: 3

Component: Cable
Mark: WVA-1

Plant 1. D. No.

Room

3A1479

12

Attachment A

2/c, £18

Function/Service

Injection Flow

Category Operating Time

»

. A . 1 Year







TR

TR

TR

TR

< TR

Contract No.

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

From SQNw
73C7-84211

85255 from
SQN 72C7-83944

87049 from
SQN 73C7-84211

86757 from

. SQN 73C7-84211

823074 from
WBN 74C7-85259

ATTACHMENT B

Mark WVA-1

Type

Pe/PVC

XLPE/CSPE
XLPE/CSPE
XLPE/CSPE

XL?E/CSPE
XLPz/CSPE
XLPe/CSPE
XL2J/CSPE

XLPe/CSPE

ecn _63-005.3

Rev _O

Manufacturer

Continental Wire & Cable
Rockbestos

Continental Wire & Cable
Continental Wire & Cable

ITT
ContinentAI Wire & Cable
ITT
ITT

Belden
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. . Sheet No: EEB- & 3-0QoW S

( : Revision: O

ATTACHMENT C

C.1 TVA Engincering Report No. 1945

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

Rooms: 0-18 J

For signal cables which utilize cr;ss-linked polyethylene insulation, ’

and the jackat is chlorosulfonated polycthylene or necoprene. The

following LOCA/SLB tests apply: B}
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.

[4

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 counservatism 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:







{n
- | ' (3)
"Facility: Browns Ferry Nuclear P]ant "SYSTEM COMPONENT E!ALUATION_HORK SHEET (Rev 2) Sheet No. _ EEB 63-0054
“Unit: 3 . . . Tt . Revision O
Docket: 50-296 . , Date 10-22-%0
‘ S T ENVIRONNMENT 'DOCUMENTATION REF QUALIFICATION QUTSTANDING
EQUIPMENT DESCRIPTION : . METHOD ITENS
. " T Specifi= Qualifi~ | Specifi- Qualifi- , ‘
¢ _Parameter cation- __catfon cation cation

System: 63 , Operating Attachment Al 7 yaap Attachment Engineering None
Plant ID No. Attachment A ~Time ; T 1) .3 Analysis
Component Cable WvA-1 . IPCEA S-61-407

2/c, No. 18, PE . ' . par 3.9 and " None
Manufacturer: Attachment B Temp%gggure ? 199 203 (4) Appendix D Attachment C.2
. Pressure ' Non
“od : N/A : N/A N/A N/A None
Function: . IPCEA S-61-402 Standard
* Signal/Instrumentation Relative ] par 3.9, Material

Humidity (%) | 100 100 (4)  [3.7.3, 6.7 | Requirement None
Accuracy: Req'd: N/A =
Demon: N/A Chemical .
Category: Attachment A Spray N/A - N/A (4) N/A N/A ‘None,
Service: Attachment A S : B} i NUREG-0588 Generic
N Radiation N - . Haterial Material :

) (RAD) 3.1x10 X (4) List Tests None
tocation: 12 Aging N/A 20 years (2) Attachment C.1| Oper. Experience “None
flood Level Elev: 552' % . '
Gbove Flood Level: Yes Submergence_ N/A N/A (2 N/A N/A None

-

Notes:

(1)
(2)
@

(4)

See Section 2.4 in 79-018 report.

See Section 4.1, 2 in 79-01B report.

A1l notes and other information not on’ these
sheets are on the attached appendix sheets.

See-Section 3.0 and/or Appendix B in 79-01B raport.

& Prepared by: 2.Z 2l

@,
Reviewed by: %ﬂéﬂﬁ/ﬂ : 2

QA Acceptance; -







System: 63

Unit: 3

Component: Cable
Mark: Wva-1

Plant 1. D. No. Room

3A1479 12

Attachment A

2/c, 18

Function/Service

Injection Flow

Category

ges b3-0054d
Rev O

A

. g Pup—p—— =

Operating Time

1 Year

\ B







‘ ' " (g _b3-005Y
a Rev _O _-* .

(' ~ ——
' ATTACHMENT B
, Mark WVA-1
Contract No. Type Manufacturer
68C7-61986" . PE/PVC Continental Mire & Cable
X 78K5-8241 1N XLPE/CSPE Rockbestos
b 72C7-83944 XLPE/CSPE Continental Wire & Cable .
72C7-74910-1 - XLPE/CSQE . Continental Wirg & Cable
TR From SQN - XLPE/CSPE 17T
73C7-84211 :
TR 85255 from , XLPE/CSPE . Continental Wire & Cable
SQN 72C7-83944
TR 87049 from XLPE/CSPE ITT
SQN 73C7-84211 :
: TR 86757 from YL20/CSPE . ITT
SQN 73C7-8421
.( TR 823079 from XLOE/CSPE Belden

HWBN 74C7-85259
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Sheet No: EEB- 4 3-005¢

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 sulticonductor, viere purchased in accordance with

TVA specifications. Some cable were of cross-1inked 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 chioride construction. It is

not possible to make a complete identification by contract as to

wvhich 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 lTower. 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 immersed 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 juugment 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 vhich these cables have seen 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.
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c.1

Sheet No:_ EEB-53-0054

Revision: O

ATTACHMENT C (Continued)

(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 Tikewise tested at llyle Laboratories along with the other
cable tests and results are expected to be available by April 1981.

Standard Material Long-Term Overload Temperature Rating

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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SYSTEM CONPONENT EVALUATION WORK SHEET (Rev 2) Sheet No(s) EEB 63-0055

'Facility: Browns Ferry Nuclear Plant

‘Unit: 3 ) . ‘Revision o

Docket: 50-296 . . Date 10-22-80
ENVIRONMENT DOCUMENTATION REF QUALTFICATION QUTSTANDING
EQUIPMENT DESCRIPTION - — METHOD ITEMS
) Specifi- Qualifi- | Specifi- Qualifi- . .
Parameter cation .| cation cation cation- °
) - 63 . - "
system: . . Operating  WAttachment Al yeop Attachment Engineering None
P]ant ID No. AttaChment A T1me . * (]) C.3 Ana]ysis .
Component Cable VALl V : : Generic
2/c, No. 18, CSPE Temperature e Simultaneous )
Manufacturer's Attachment B | TEMPERCT 174 250 (4)  |Attachment .Y Test None
aode]” N/A - : Pressure N/A " N/A " N/A None
odel Number: N/ 1 (psia) . 15.0 (2) . .
runction: . 1 :
Signal/Instrumentation - | pelative - - ) . ‘ g?r?\ﬁﬂ(a:neous .
Humidity (%) 100 100 (s) . petachment C.A[ ooy None
fccuracy: Req'd: N/A . : :
. Demon: N/A Chemical -
Tategory: Attachment: A . Spray N/A N/A (4] WA - N/A i - None
Jervice: Attachment A . ' _ Generic
Radiation 4 : . : .
) * (RAD) 3.1 x 10 5x107 (4) Attachment C.1 igggential .o None
-ocation: 14 Aging - N/A 40 years (2) Attachment C.2|Generic Mat'l Test " None
“1ood Level Elev: 552 S . : ' .o . o
lbove Flood Level: Yes X| _Submergence N/A. N/A ( ) : N/A . N/A None
- - No . ’ 4)° : -
totes: (1) See Section 2.4 in 79-01B report. ' i E . " Prepared by: L. X idl,
(2) See Section 4.1.2 in 79-018 report. ak con o ' 22/p
. - . Reviewed by:
(3) A1l 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.

QA Acceptance;

~
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Attachment A

‘ ' : g 63-0055 |
e System: 63 . |
o Unit: 3 - Rev O
Component: Cable 2/e, £18 . ‘
. Mark: WVA-1 . . . ‘
‘ Plant I. D. No. Room Function/Service Category Operating Time l
3A1470 14 Stdby Liquid Temp A 1 Year

v Y
N L







~a

TR

TR

TR

TR

TR

Contract Ho.

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

From SQN
73C7-84211

85255 from
SQN 72C7-83944

87049 from
SQN 73C7-84211

86757 from
SQN 73C7-84211

823079 from
WBN 74C€7-85259

ATTACHMENT B
Mark WVA-1

Type

PE/PVC

XLPE/CSPE
XLPE/CSPE
XLPE/CSPE

XLPE/CSPE
XLPE/CSPE
XLPE/C;PE
XLPO/CSPE

XLPE/CSPE

£EB 63-0055

Rev O

Manufacturer

Continental Wire & Cable
Rockbestos

Continental Wire & Cable
Continental Wire & Cable

T
Continental Wire & Cable
ITT
ITT

Belden



c.

c.2
c.3

Sheet No.: £ELB~L 33— Jo5.5

Revision:

ATTACHMENT C

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 po]yethylene .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 Cab]e Sp11ces.

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.

NUREG-0588 Material List

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:

QA Acceptance:
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fotes: (1)
(2)

(3)

See Section 2.4 in 79-018 report.

See Section 4.1.2 in 79-018 report,
A1l 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.
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d /
: (3)
Facility: Brouns Ferry Nuclear Plant . SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _EER 63-0056
Unit: 3 . -Revision o
- Docket: 50-296 » Date 10-22-80
ENVIRORMENT DOCUMENTATION REF - QUALIFICATION QUTSTANDING,
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi~ Qualifi-
Parameter cation ‘cation - cation cation
System: 63 Operating . [attachmentp] 1 year Attachment C3| Engineering None
Plant 1D No. Attachment A Time : Analysis and
’ . (1) Test
Component Cable yya-1 .
2/c, No. 18, XLPE . ggne¥1c
. Temperature imultaneous .
Yanufacturer: Attachment B | TEWGLEE | ), 385 (4) __ |attachment C.1f Test None
. . Pressure
‘odel Number: N/A (PSIA) 15.0 N/A () N/A N/A- None
Furdction: .
Signal/Instrumentation- | Relative @ g?;ﬁ;igneous .
Humidity 100 y N
fccuracy: Req'd: N/A ‘]00 (4) Attachment C.1] Test one
Demon: N/A Chemical ,
s :Attachment A Spray g .
.ategor¥. achmen N/A N/A (4) N/A N/A None
service: Attachment A . , Generic
. Radiation - g i Sequential
. (RAD) 3.1 x 10 2x10 (4) Attachment C.1| oot _None
.-ocat1on: 14 Aging - N/A 40 years (2) Attachment ¢.2| Generic Mat'l Test : None
*lood Level Elev: 552' ‘. N
Ybove Flood Level: Yes X| Submergence | N/A N/A ( * N/A N/A one
No : . AN

" prepared by L. 200

- . { *
Reviewed by: Mﬁﬁ_' /o

QA Acceptance:







ey e - 8 52

System: 63
Unit: 3

Component: Cable
fark: WVA-1

Room

Plant I. D. No.

341470

S e ase. mans e

14

Attachment A

2/c, #18

Function/Service

Stdby Liquid Temp

Category

eeB _b3-005b

Rev O

~

Operating Time

A

‘1 Year




‘ . £ 63-0054
¢ " Rev o

ATTACHMENT B

Mark WVA-1
Contract Ho. Type Manufacturer
68C7-61986 ) PE/PVC Continental Wire & Cable
a . 78K5-824171 XLPE/CSPE Rockbestos
- 72C7-83944 XLPE/CSPE Continental Wire & Cable é
. 72C7-74910-1 XLPE/CSP_E . Continental Wire & Cable
TR From SQi XLPE/CSPE ITT
73C7-84211 : !
TR 85255 from , XLPE/CSPE Continental Wire & Cable
SQi 72C7-83944
TR 87049 from YLPE/CSPE ITT
“SQN 73C7-84211
. TR 86757 from XLPO/CSPE ITT
. SQi 73C7-8421
( g TR 823079 from XLPE/CSPE _Belden
- W8N 74C7-85259







! ‘ . . ' Sheet No: EEB~63 -00S(

. { S Revision: O

"

- 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/SLB tests apply:

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

Franklin Institute Test Report F-C41l1l3 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
(m_ LOCA/SLB of the containment.

C.2 YNUREG~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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. ' sysT ' (3)
Facility: Browns Ferry Nuclear Plant , . SYSTEM COMPONENT EV.ALUATION WORK SHEET (Rev 2) Sheet No. _ EFB 63-0057
“Unit: 3 ’ ) Revision O
Docket: 50-296 Do Date 10-22-80
. ENVIRONMENT DOCUMENTATION REF QUALTFICATION QUTSTANDING
EQUIPMENT DESCRIPTION . METHOD ITENS .
Specifi~- Qualifi- Specifi- Qualifi- : -
Parameter cation cation cation cation -
. 63 )
systen: Operating Attac_hmentA 1 Year Attachment Engineering None
Plant 1D No. Attachment A Time i (1) C.3 Analysis
Component Cable WyA-1 IPCER S-61-407
2/c, No. 18, PE -
- par 3.9 and None
Manufacturer: Attachment B Te_mp?s?__;:ure 174 203 (a) Appendix D Attachment C.2
4odel Number: N/A Pressure WA None
o1 tumbers (psA) 15.0 v (a) v &
Furiction: IPCEA $-61-402 Standard
- Signal/Instrumentation Relative par 3.9, Material
Humidity (%) 100 100 (4) 3.7.3, 6.7 Requirement None
Accuracy: Req'd: N/A
Demon: N/A Chemical '
Category: Attachment A Spray N/A N/A (4) N/A . N/A ‘None
Service: Attachment A . {NUREG-0588 . :
. Radiation 4 107 : Haterial Hateria!
, - (RAD) 3.1x 10" | % (4) List Tests None
location: 14 Aging N/A 20 years (2Y Attachment C,1] Oper. Experience “None
Flood Level Elev: 552 R - ! .
.Above Flood Level: bY{gs X Submergerice | N/A N/A N/A N/A None

Notes: (1)
i (2)
| (3)

(4)

See Section 2.4 in 79-01B report.

See Section 4,1.2 in. 79-018 report.

A1l notes and other information not on these
sheets are on the attached appendix sheets.

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

(4 -

" Prepared by: 2. L. wn 8

* * Reviewed byﬁ%‘daﬁgﬁ%

QA Acceptance; ~







Attachment A

‘ : - . EE8 £3-0057
(N e s - —
\ Component: Cable 2/c, #18
Mark: WVA-1 .
Plant 1. D. No. Room Function/Service Category Operating Timg
. 3A1470 14 i Stdby Liquid Temp A 1 wYear *







. £ _63-0057
"IIDH ‘ ‘ " Rev. O _

(' \ . h
ATTACHMENT B
Mark WVA-1
Contract MNo. Type . Manufacturer
68C7-61986 ] PE/PVC . Continental Wire & Cable
a1 78K5-824171 XLPE/CSPE Rockbestos .
72C7-83944 XLPE/CSPE Continental Wire & Cabie .
72C7-74910-1 . XLPE/CSEE . . Continental Yire & Cable
TR From SQi XLOE/CSPE ITY
73€7-84211
TR 85255 from . XLPE/CSPE Continental Wire & Cable
SQ¥ 72C7-83944 ;
TR 87049 from XLPE/CSPE ITT
SQN 73C7-84211
TR 86757 from XLP20/CSPE ITY
SQi 73C7-84211
" TR 823079 from XLPE/CSPE Belden
L WBH 74C7-85259




‘ 11C ‘ :
. Sheet No: EEB-43- 0059

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 1E status has made it almost. a certainty that some
cables now in a safety category are of polyethylene/polyvinyl
construction. f

." . 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 immersed 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 juudgment 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 O (the containment), the

service which these cables have geen 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

c.1

c.2
C.3

Sheet No: EEB- ¢3B.oos~

Revision: O

ATTACHMENT C (Continued)

(Continued) o

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. o

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.

Standard Material Long-Term Overload Temperatire Rating
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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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)

Facility: Browns Ferry Nucledr Plant’. . Sheet No. _EEB 63-0058

“Unit: 3 T T . Revision o
Docket: 50-296 v C L ) Date 03350
EQUIPMENT DESCRIPTI(}&- ' . SNVIRORERT - - DOCORENTATION ReF QUALgIgmm Olﬂ?TANDING
| - METHOD TEMS
. ’ - L Specifi- Qualifi- | Specifi- Qualifi- _ : .
Parameter cation - cation cation cation '
System: 63 0 . X L ’ )
. perating Attachment A ) R N
Plant ID No. Attachment A Time . 1 _Year - Iétgachment Engine?ﬁng cne
1) . l\na ysis .
Component Cable  Wv8 :
i 3/c, No. 18, CSPE. I s ’ g?Sﬁ;Lgneous
Manufacturers Attachment B emp?sg)ure 174 250 (4) Attachment C.¥ Test . None
4odel Number: N/A . Pressure . N/A . N/A " N/A None
Furiction: ) T '
- Signal/Instrumentation Relative g?Qﬁgigneous'
Humidity (%) | 100 100 ' Attachment C.1| Toep -
fccuracy: Req'd: N/A : (4) Test . None
. Demon: N/A Chemical
-ategory: Attachment A Sprey N/A - N/A (4) N/A N/A ~ None
Service: Attachment A Radiation : : . Generic_

] ) (RAD) | |3.1x 104 5x107 " (a) Attachment C.1 _?_ggtéennal - None
-ocation: 14 Aging ] N/A 40 years (2)" ttachment C.2{Generic Mat'l Test * None
“lood Level Elev: 552 - : !

\bove Flood Level: Yes X'| Submergence | N/A N/A ' . - N/A N/A ‘ -None

. No : (4) " - y

\fot‘:es: (1) See Section 2.4 in 79-01B report. _ . . " Prepared by: 2. Z M

: (2) sée Section 4.1,2 in 79-018 report . Con ' ’ 'ﬂvéz/

.. ol . ) . . J‘D
! (3) A1 notes and other information not on these .. . - Reviewed by: ZQ:ZZZQéfiadas——-

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

. «
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Attachment A

( ‘ . ; e 63-0058
"System: 63
- Unit: 3 Rev O .
Component: Cable 3/c, 218
Mark: WVB
Plant I. D. No. Rooin Function/Service Category Operating Time

3A1471 14 Stdby Liquid Temp A 1 Year







TR

TR

Contract No.

72C7-83849
7207-74910-2
69C3-64863-1

822675 from

. WBN 74C7-85259

820907 from
74C7-85259

73C7-84211

ATTACHMENT B

Mark Wve

Type
CSPE/CSPE
XLPE/CSPE
PE/PVC

YLPE/CSPE

XLPE/CSPE

EEg _63-00S 8

Rev O
Manufacturer
BIY
Okonite
Rockbestos

Belden Corporation

Belden Corporation o

ITT Surp.







C.1

C.2

C.3

Sheet No.: éZﬁ =43~0059%

Revision: O

ATTACHMENT C

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 po]yethy]ene or neoprene. The
following LOCA/SLB tests apply:

Hy]e Laboratory Test Report 43854-3 dated April 26, 1978,
LOCA and SLB Qualification Test of Cables and.able 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. ~

NUREG-0588 Material List_

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:

QA Acceptance:
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Fagilitg: Browns Ferfy Nuclear Plant . . SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _EFR 63-0059
Unit: 50-296 g T Revision
Docket: .- Date 10-22-80
€Q IP‘E T 0 ENVIRONMENT DOCUMENTATION REF QUALI;IgATION OUngéﬁgING
UIPMENT DESCRIPTION METHOD "
Specifi- Quatifi- Specifi- Qualifi-
" Parameter cation cation cation cation
. System: 63 Operating  |Attachmenta| 1 year Attachment C3| Engineering None -
Plant 1D No. Attachment A Time Analysis and
- (1) Test
Component Cable yyb :
3/c, No. 18, XLPE geneglc
X Y : . imultaneous .
Yanufacturer: Attachment B Tempt(ag?‘_;:ure. 174 385 (4) Attachment C.1] Test None -
4 . Pressure .
‘odel Number: N/A (PSIA) 15.0 N/A (2) ~ N/A N/A None
Furction: : .
Signal/Instrumentation- | Relative ’ g?;ﬁﬂgneous - :
fccuracy: Req'd: N/A Humidity (%) | 100 100 (4) Attachment C.1f Test None
g Demon: N/A Chemical '
- . Spray - : -
Zategory:Attachment A pray N/A N/A (4) N/ N/A None
Jervice: Attachment A ] Generic
. Radiation X ; :
- (RAD) 3.1 x 104 2108 (4) Attachment C.1 ?gﬂ‘{e““a] . None
..ocatlon. 14 Aging N/A 40 years (2) Attachment ¢ 2| Generic Mat'l Test None
“lood Level Elev: 552° . ' )
‘bove Flood Level: Yes | Submergence | N/A N/A : N/A N/A None
- No )

Yotes: (1)

See Section 2.4 in 79-018 report.

(2). See Section 4.1.2 3n 79-01B report.

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

- o

-' B

¢4) See Section 3.0 and/or 'Appendix B in 79-018 report.

(&)

' Prepared bys 2.2, M

Reviewed by: M

QA Acceptance°
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System: 63
Unit: 3

Component: Cable
Mark: WVB

Piant 1. D. No. Room

3A1471 14

Attachment A

3/c, #18

Function/Service

Stdby Liquid Temp

EEB £3-0059
Rev O '

Category Operating Time

' A 1l Year




‘ ' - £es L3-0059
- . ' Rev _O

l ’ ’ ATTACHMENT B

Mark WVB

Contract Ho. Type Man&facturer

72C7-83849 . CSPE/CSPE BIY

72C7-74910-2 XLPE/CSPE Okonite

69C3-64863-1 PL/PVC ) Rockbestos ;
| TR 822675 from XLPE/CSPE Belden Corporation '
i . WBN 74C7-85259 .
i TR 820907 from XLPE/CSPE Belden Corporation

74C7-85259 ‘

- 3

‘ 73C7-84211 ITT Surp.
|
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- ' sysT ' : ©(3)
Facility: Browns Ferry Nuclear Plant . . SYSTEM COMPONENT EVALUATION WORK S!{EET (Rev 2) Sheet No. _ EEB 63-0060
“Unit: 3 .. Revision _ O
Docket: 50-296 . BN Date 16-22-50
) ENVIRONMENT DOCUMENTATION REF QUALTFICATION OUTSTANDING
EQUIPMENT DESCRIPTION - METHOD ITENMS
Specifi- Qualifi- Specifi- Qualifi- g
Parameter cation cation cation cation
. 63 . . :
System: Operating Attachment Al 1 yoar Attachment Engineering None
Plant ID No. Attachment A Time ) c.3 Analysis
Component Cable 'yyg IPCEA $-61-403
3/c, No. 18, PE . . par 3.9 and None
Manufacturer: Attachment B Temp?sg‘;we 174 203 () Appendix D Attachment C.2 :
; . Pressure ' fon
“odel Number: N/A N/A N/A N/A None
(PSIA) . 15.0 (a)
_Function: * : IPCEA S-61-402 Standard
Swnal/lnstrumentation Relative - i par 3.9, . Material
Humidity (%) 100 - 100 (23) . [3.7.3, 6.7 Requiremen_t None
Accuracy: Req'd: N/A . - -
Demon: N/A Chemical
Category: Attachment A Spray N/A N/A (4) N/A NA None
Service: Attachment A . . [NUREG-0588 Generic
- Radiation 4 ' ) Haterial :
_ ) (RAD) 3.1x10 407 (4) List ¥2§i§ia] - None
‘ocation: 14 Aging M/A 20 years (2)  |AttachmentC,1| Oper. Experience |  "None
Flood Level Elev: 552° . : ’ . '
}bov'e Flood Level: Kgs X| . Submergence | N/A. N/A (2 N/A N/A None
Yotes: (1) See Section 2.4 in 79-018 report. - ' Prepared by: 2.4 27&?2@»
: (2) See Section 4.1.2 in 79-01B report. @,
| (3) A1l notes and other information not on these Reviewed by: o
sheets are on the attached appendix sheets. - .
l See Section ‘3.0 and/or Appendix B in 79-01B report. ; QA Acceptance;







Attachment A

® |
: “System: 63

SN Unit: 3
Component: Cable 3/c, #18
Mark: WVB
Plant I. D. No. Room Function/Service
3A1471 14 Stdby Liquid Temp

. £E8 _63-0060

Rev O

Operating Time

Category

A

1 Year




TR

Contract Ho.

7207-83849
72C7-74910-2
69C3-64863-1

822675 from
WBN 74C7-85259

820907 from
74C7-85259

73C7-84211

ATTACHMENT B

Mark WVB

Type
CSOE/CSPE
XLPE/CSPE
PE/PVC

XLPE/CSPE

XLPe/CSPE

¢g 632 -0060

Rev _O
Manufacturer
BIW
Okonite
Rockbestos

Belden Corporation

Belden Corporation

ITT Surp.
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c.l.

Sheet No: EEB-4 2 -~006¢>

) 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 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 Tower. 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 immersed 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 geen 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.
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c.2
c.3

Sheet No: EEB-63-0e¢o

Revision: O

ATTACHMENT C (Continued)

(Continued)

Continued operation is justified, and TVA has prepared a LOCA/SLSB,
thermal aging, and radiation test procedure to be performed by lyle
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.

Standard Material Long-Term Overload Temperature Rating
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

.“

abnd s Fa o me wra v

(2) Sea Section 2.1.2 in 79-01B report.

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

(4) See Section 3.0 and/or Appendix B in 79-G1B report.

. v
1
3
E v o YA\ T L N LR 'R (3)
!} Facility: Browns Ferry Nuclear Plant SYSTEM COXPCNERT EVALUATION WORK SHEET (Rev 2) -Shzet Ko. _ FEB-63-006)
, Unit: 1 Revisicn o
i Socket: 50-259 : Date 10-2.2-50
i ERVIRGRET DOCURENTATICH REF QUALTFICATION | OUTSTALG:
i EGUIPMERT DESCRIPTION YETHOD ITENS
H Spaciti- Quajifi- Speciti- Qualifi- .
3 Parameter cation cation cation cation
j Sysiem: 63 Operating
’; | Pient ID No. Attachment A Time N/A NIA (]) H/A E/A t5ne
i | Component Junction Box
‘ M surars Temperature N/E N/A : H/A BIA None
il anufacturer: N/A (SF) _ ' (4)
: voeal nuzser: /A Pressure 21.5 Enyinzering
Lo SelEn onunoere K (PSIA) max. 21.5 () Attachment 8 Analysis dlene

Funttion: Terminal Housing

: Relative %)
Humidi ty % NP : I3 A Masn

Accuracy: 2Req'd: WA B/ N/A () H/A i fe
i Lemon: N/A Chemical
§ Aanrue ML Spra .
j | catesory: pray N/A /A (4) N/A /A one
1 ¢ Service: /A
. Radiation
H N (RAD) NjA N/A " (a) N/A N/A . Hong
‘E '.oc ti : A .3..1 - - -
; Locaticn: Attachnent A faing h/A N/A (2) N/A N/A Hone
% Flood Level Eiev: 552° . ’
Atove Flood Level: ;gs X Submergence N/A N/A () /A ' /A tone
f Notes: (1) See Section 2.4 in 79-018 report. " Prepared by: fx??z"éé

- . a -
Revieved by: %m__ 70

QA Acceptance;






System: 63
Unit: | 1

Mark

JOA

ATTACHMENT A

* Junction Boxes

Plant I.D. No.

Box 3015

eeg b3-0046]

Rev O

Room

12







ges _63- 0061

. ; ATTACHHENT 8
Rev O

<N TVA Engineering Report EEB 19508

‘ The junction hoxes in the HELB areas are TVA type D boxes which are non
ventilated, dust tight, and water tight similar to HEMA boxes except of 12-
and 10-gauge steel rather than of 14- and 12-gauge steel as in NEMA boxes.

o They are sealed with neoprene gaskets or RTV silicone in order to restrict

E moisture entry. . AR

K 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. Lo

The steel of the box construction is not subject 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 tge 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 js addressed
separately. .




o}
i
i
z
|

s nsaliaubnd aim sde

.
PR TR N

s wom ot wesl o barvetamias Ve

ro k4o vavAriar 10 S5m0 30w Srn nolian SRE KD de P (8 ¢ ot B e SR, €A Lo ¥ e AP Py Raes O

ﬁacility: Siowns Ferry Nuclear Plant

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

(3)

Sheet No. __ EEB-63-0062

Unit: 2 . Revision o
ENVIRCNFENT DOCURERTATICN PEF GUALTFICATION OU“’ST‘ i
EQUIPMENT DESCRIPTION METHOD 17268
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
System: 63 G;er:ating
Plant 13 Ho. Attachment A Time N/A N/A ) /A /A wne
Component Junction Box
anufacturer:  N/A Tempe Sature H/A N/A . (1) N/A WA ione
Model humser: /A Pressure 21.5 Engineering .
‘ e (PSIA) MaX. 21.5 (a) Attachment 8 | Analysis none
Furiction: Terminal Housing
: . Relative %)
Humidity (% ' : 3 i
Accuracy: Req'd: N/A /A M/A _(a) N/A N/ iione
Demon: N/A Chemical
Cgt ~ . . I Spl‘:‘:y K .
ategory: I/A H/A N/A (4) e R/A None
Service: {{/A
) . Radiation , . !
) (RAD) N/A N/A (4) /A N/A tone
Location: Attachment A Aqing N/A /A (2)- 02 M/A - None
Flood Level Elev: 552" '
50: & I bmer
ove Flood Level ?qgs x| Submergence N/A N/A () N/A _ H/A None
Notes: (1) See Section 2.4 in 79-01B veport.  Prepared by¥ PL w0l
” (2) See Section 4,1.2 in 79-01B report. /W
(3) A1l notes and other information not on these Reviesed by: %‘éﬂm——
sheets are on tha attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-01B report. QA Acceptance;
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System: 63
Unit: 2

”

ATTACHMENT A

Junction Boxes

Plant I.D. No.

Box 3016

EEB _63-00462

Rev O

Room

12
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EEB _&3-0062

ATTACHMENT B
Rev O

TVA Engineering Report EEB 19508

The junction boxes in the HELB areas are TVA type D boxes which are non
ventilated, dust tight, and water tight similar to HEMA boxes except of 12-
and 10-gauge steel rather than of 14- and 12-gauge steel as in HEMA 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 subject 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 wilil
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 w1]l 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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SVCTEN COMPONENT EVALUATION W IEE (3},
Facility: Browns Ferry Nuclear Plant SYSTEH COMPONENT EVALUATION HORK SHEET (Rev 2) Sheet Ho.  EEB-63-0063
uUnit: 3 . Revision O -
Cocket: 502296 . Date 10-22-80
‘ ENVIKONEENT 7 COCUMENTATION REF QUALTFICATICN CUTSTAND
EQUIPMENT DZSCRIPTION METHOD I7EkS
. Spaciti- Qualifi- Specifi- Qualiti-

Parameter caticn casion cetion cation
Systemt 63 Operating |
Plant ID Ho. Attachment A Time WA “N/A 1) H/A N/A Hone
Component Junction Sox .
Manufacturer: N/A Temp?sgture N/A WA (4) #/A N/A None
e remiaye o1 Pressure T 21.5 Enginecering
Hodel Kumber: /A {PSIR) n2x. 21.5 () Attachment B Analysis nore
Furction: Terminal Housing

o "l Relative )

Humidity (% N/ (4) h/A N/4 icna

Accuracy: Req'd: /A A iR /3 .
Cemon: /A Chemical
a « 1 spray K [ {

Category: N/A N/A N/A (4) A/A N/A None
Service: W/A

Radiation - . .

. (RA2) N/A /A (1) N/A K/A flone
Location: Attachment A Aging WA M/A (2) N/A /A ?one
flood Level Elev: 552°
Asove Flood Level: §§s>< Submergence | N/A N/A /A A Hone

See Section 2.4 in 79-018 report.
(2) See Section 4,1.2 jin 79-018 report.

(3) A1l notes and cther informaticn not onh these
shoets are on the attached appendix sheets.

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

(4)

" Prepared by: 1?;5(.792l22

' ezl
Revieved byzg;l

QA Acceptance:

e —————————







ATTACHMENT A

Junction Boxes

System: 63 S

Unit: 3
Mark ‘ ! Plant 1.D. No.
JOA' . Box 3017

£Eg _63-0063

‘Rev O

Room

12
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eeg 63-0063
Rev _O

ATTACHMENT B

TVA Engineering Report EEB 19508

The junction boxes in the HELB areas are TVA type D boxes which are non
ventilated, dust tight, and water tight similar to NEMA boxes except of 12-
and 10-gauge steel rather than of 14- and 12-gauge steel as in NEMA 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 subject 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 scaling materials are adequate
for tge 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 SYSTEM COMPONEMT EVALUATION WORK SHEET (Rev 27) Sheet Ko. CER- 63-0064
Unit: 2 . ' Revision 0
Cocket: 50-260 . Date 10-22-50
‘ ENVIROANENT DOCUMENTATION REF QUALTFICATION OUTSTZDING
EQUIPMENT DESCRIPTION METHOD © ITEMS
Specifi- Qualifi- Specifi- Qualifi-

Parameter cation cation cation cation
Systen: 63 Operating  |Attachment A} ] vear Attachment Engineering - None
Plant ID No. Attachment A Time ' M c.3 Analysis
Component Cable, wvg .
3/c, #18, CSPE . Generic ‘

Tempeyature §1mu]taneous '
¥anufecturer: Attachment B (SF) 199 250 () Attachment C.Y Test Hone
fdel Numder: N/A Pressure

(PSIA) 15.0 (2)
rudction: . .
Signal/Instrumentation Relative (S;?rrr‘;ﬁ;‘tgneous i

Humidity (2) 100 100 () Attachment C.1) T None {
R ) 4 Test i
fccuracy: Req'd: N/A - .

Demon: N/A Chemical
“ategory: Attachment A Sprey N/A N/A (4) " N/A N/A - None
Jarvica: Attachment A o dtaes Generic
- aaiaction - v . Sequential
: (RAD) saxi0? | sxio/ ()  |ttachment C.1| Jooy fone
-ocation: 9 Aging N/A 40 years (2) Attachment C.2|Generic Mat'l Test] ~ * None
“lood Level tlev: 552' . i '
.\50ve Flood Level: VYes %] Submergance | N/A N/A ( ) N/A N/A None
No ) 4)°

See Section 2.4 in 79-01B. report.

See Section 4,1.2 jn 79-01B report.
Ail notes and other information not on these

sheets ar2 on the attazched appendix sheets.

See Section 3.0 and/cr Appendix B in 75-01B report.

' prepared by: 2 L. s

52 ! -4
Reviewed by: M&

QA Acceptance;
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Contract to.

7207-83849
72C7-74910-2
69C3-64863-1

822675 from

. WBN 74C7-85259

820907 from
74C7-85259

73C7-8421

a2 e e ¥ e ammi b ae——

ATTACHMENT B
Mark WVB

Type
CSPE/CSPE
XLPE/CSPE
PE/PVC

XLPE/CSPE

XLPE/CSPE

2 A e

geg _b3-0064

Rev O
Manufacturer
BIUW
Okonite
Rockbestos

Belden Corporation

Belden Corporation

ITT Surp.







C.1

c.2
c.3

Sheet No.: LS8~ 463~ J04L.

Revision: o

ATTACHMENT C

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 Laborafory 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.

NUREG-0588 Material List

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:

QA Acceptance:
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: (3)
Facility: Brouns Ferry Nuclear Plant | SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet Ho. £ER_63-0065
Unit: 2 . Revision 0
Cocket: 50-260 Date 10-22-%0
EhVIROINENT DOCUMENTATION REF QUALTFICATION OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualiti- Specifi- Qualifi-
Parameter cation cation cation cation
System: 63 Oparating  |Attachmentp| 1 year Attachment C3| Engineering " None
?lant ID No. Attachment A Time Anaiysis and
(1) Test
somoonent Cable, wvB
3/c, #18, XLPE . Generic
, ; Y . Simultaneous
“znufacturer: Attachment B Tenpt(aggt):ure. 199 385 (4) Attachment C.1| Test None
. " Pressure
'‘6del Kumbdber: N/A .
(PSiA) 15.0 (3)
Ffunction: . .
Signal/Instrumentation | Relative ( | g‘;;ﬁngneous
Humidity (% 100 Y N
accerzcy: Reg'd: N/A 100 (a) Attachment C.1f Test one
Demon: N/A Chemical )
Sat :Attachment A Spray ' .
Z2tegory: ¥ N/A N/A (4) N/A N/A None
Service: Attachment A . Generic
. Radiation 4 8 . Sequential
o (RAD) 3.1x10 2x10 (4) Attachment C.1| Jact None
-ecation: 12 Aging . N/A 40 years (2) Attachment ¢ 2| Genericlat'l Tesy  ~ Mone
“lood Level Elev: 552' ) ' ’
\oove Flood Level: Yes X| Submergence N/A N/A g ) N/A N/A None
No &)’

votes: (1)

See Section 2.4 in 79-018 report.

(2) see Section 4.1.2 jin 79-01B report.

(3) A1l 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 veport.

) Prepared by: %. Z_M

(]
Reviewed by: &Mf_

QA Acceptaﬁce: :







‘System: 63

Attachment A

3/c, #28

Function/Service

Unit: - 2;

Component: Cable
Mark: WVB v
Plant I. D. No. Room
2A1472 12

e L s s e ¢

Stdby Liquid Temp

Category

geg 63-0046S

Rev ©

Operating Time.

A

1 Year

(R S, A e ot g e 1%
"




£ _63-006S

‘ — Rev _O

ATTACHMENT B

Mark WvB
Contract No. Type Manufacturer
72C7-83849 . CSPE/CSPE BIY
72C7-74910-2 XLPE/CSPE . Okonite
69C3-64863-1 PE/PVC ) Rockbestos
TR 822675 from XLPE/CSi;E Belden Corporation
. WBN 74C7-85259 -
TR 820907 from XLPE/CSPE Belden Corporation
74C7-85259 ’ .
]
73€7-84211 ITT Surp.

b T s e 3
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‘ Sheet No: EEB®@3=20(5~

( N ) . Revision: 0 ’

ATTACHMENT C

C.1l TVA Engineering Report No. 1945

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

Roons: 0-18 '

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

Y
‘ ‘ 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 continueq operability-more than a year in the post-LOCA environment.

Reviewed by:

Prepared by:

“‘ QA Acceptance:
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev2) ¢ No( 3 63-0066

Facility: Browns Ferry Nuclear Plant

Lait: 2 ' . . : Revision _9
Docket: 50-260 - ‘ Date 10-22-30
ENVIRONMENT DOCUMENTATICN REF QUALIFICATION OUTSTANSING
EQUIPMENT DESCRIPTION . METHOD ITEKS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation caticn cation i
System: 63 OParating Attachment Al 1 Year Attachment Eng‘ine?ring Hone
?iant ID No. Attachment A Time ) m .3 Analysis
1
Componant Cable, WVB | . |1ecea s-61-40;
? > . |par 3.9 and
Fanufacturer: Attachment 8 Tempfsg?ura 199 203 (4) Appendix D | AttachmentC.Z
- Pressure ’
“cdel Number: N/A
runction: . 1PCEA S-61-402 Standard
Signal/Instrumentation Relative par 3.9, Material |
Humidity (%) 100 100 " {4) 3.7.3, 6.7 Requirement : None
Accuracy: Req'd: N/A
Demon: N/A Chemical
Category: Attachment A Spray N/A N/A (a) NA R/A ‘None
Service: Attachment A . NUREG-0588 .
Radiation Haterial ﬁeﬂer3§1 .
- 4 4)(]07 - List Jaterm )
. ) (RAD) 3,1x10 (4) _Tests None
. Location: 2 Aging N/A 20 years (2) Attachment C.1} Oper. Experience “None
rlood Level Elev: 552° - , . ,
ibove Flood Level: ;gs X| Submergence N/A- N/A _ (45_ N/A N/A None
Notes: (1) See Section 2.4 in 79-01B report. " ) Prepared by: 2. L. 70,
. (2) See Section 4.1.2 in 79-018 report. ) S - Reviewad b ’-7*6() /W
(3) A1l notes and other information not on these .. Co _ eviewsad Dby: & d—%w

sheets ere on the attached appendix sheets.
; . (4) See Section 3.0 and/or Appendix B in 79-01E report. - . _ QA Acceptance:







Attachment A

'. EEB 63-006b
[“\

System: 63

Unit: 2 Rev O
Component: Cable 3/c, #18 "

Mark: WVB '
"Plant 1. D. No. Room Function/Service Category Operating Time
2A1472 ' 12 Stdby Liquid Temp A 1 Year
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Contract No.

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

822675 from

_ WBN 74€7-85259°

820907 from

"74C7-85259

73C7-84211

ATTACHMENT B

Mark WVB

Type

CSPE/CSPE
XLPE/CSPE

- PE/PVC

XLPE/CSPE

XLPE/CSPE

Rev _O
Manufacturer
BIYW
QOkonite
Rockbestos

Belden Corporation

Belden Corporation

ITT Surp.
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c.1

Sheet No: EEB- ¢3- docg

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 chleride 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 Yinear 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 température

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 immersed 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 geen 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-

v -

LOCA environment for a year.
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Sheet No: EEB-43-d05s5

Revision: O

ATTACHMENT C (Continued) |

(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.

Standard Material Long-Term Overload Temperature Rating
The post-HELB conditions are less than the ncrmal 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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in 79-018

See Saction 2.4 in 79-018 report.
(2) Sea Section 4,1,

reoort, -

A1 notes and cther information not on these
sheats ara on the attached appendix sheets.

(4) See Section 3.0 and/or Append1x ‘8 in 79-018 report.
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. 3
‘Facility: Browns Ferry Nuclear Plant SYSTEM COMPOJENT EVALUATION 1ORK SHEET (Rev 2) Sheet No.  gep 63-0067
-Unit: . Revision o
Cocket: 50-259 Date 16-23-§0
ENVIRCRMENT DOCUMENTATION REF QUALIFICATION OQUTSTANDING
EQUIPMENT DESCRIPTION ‘ > METHOD ITEMS
Speciti- Qualiti- | Specifi- Qualiti- . ;
Parameter cation cation cation cation
System: 63’ Operating 1y
Plant 1D No. Attachment A Time ear .
. . 1 Year (1) N/A N/A Hone
Component Terminal Bleck
vaaufacturer: General Temperature Engineering
E?:c€f§tdgggpan;nera (EF) , 325 ] 340 (4) fttachment B.3] Analysis None
“od . EB-5 and Pressure . Engi'ngering
231 Byroers (PSIA) - 21,5 | 88 . (s)  fttachment B.3| Analysis' None
Function: Wlire Termina- )
tion * Relative . Engi i
o os . gineering
Humidity (%) S ved
sccuracy: Req'd: M/A 100 100_ (4) \ttachment B.3| Analysis None
Demon: N/A Chemical '
s . Spray . .
Zategory: N/A N/A N/A (3} N/A N/A Nong .
Serv1ce: H/A . ) Y
- Radiation 7 . Engineering .

] (RAD) 3.1x107 2x10 (4) \ttachment B.3| Analysis None
-ccation: Attachment A Aging N/A 40 Years (2) h\ttachment B.3|Engineering Anal | None '
“lccd Level Elev: 552° ) ) J
hove Flood Level: Yes X | Submergence | N/A N/A ( ; N/A N/A None
- No ) 4)

' Prepared by' y 2 992¢é22

¢
Reviewad by: MZ’?_

QA Acceptance:"




EEB _ 63-0067

‘ : . Rey" (3"

( N _ Attachment A
“Terminal Blocks

System: 63

. Unit: 1
Mark . Plant I1.D. No. ) " Room-

PMB F15-63-11 12 | ‘




: EEB _(63-0067

Attachment B.3 Rev O

Terminal Block GE Type EB-5 and CR-1518

[}

Test Information and Data - Letter GE Company to H. J. Green of TVA dated
3 Febru?gy 1978 supplied test data for Terminal Block GE Company catalog
No. CR-151B.

- Letter Westinghouse to F. W. Chandler of TVA
dated 9 tarch 1978 supplied data for Terminal Block Westinghouse Style
No. 80530 series.

.~ BUR Owner's Group Report 081-A-01 dated
23 Septegber 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 Wyle
Laboratories in Huntsville, Alabama, we will include the type EB-5°
terminal block to fully confirm its similarity.
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i (3)
(4)

11 notes and other information not on these
sheets are on the-attacned appendix sheets.

Sea Section 3.0 and/cr Acpendix B in 79-018 repbrt.
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'Fagility: Browns Ferry Nuclear Plant . . SYSTEM COhPONENT_EV“LUATION WORK SHEET (Rev 2) Sheet No. _ppp  63-0068
Unit: . . Revision _o
Cocket: 50-260 Date 10-2.3-80
ENVIRCNMENT DOCUMENTATION Rer l QUALIFICATION QUTSTANDING]
EQUIPMENT DESCRIPTION - METHOD ITens
Specifi- Qualifi- Specifi- Qualifi- :
Parameter cation cation cetion cation |
System: 63 Operating 1 Year
Piant ID No. Attachment A Time .
. 1 Year (1) N/A N/A None
Comporent Terminal Bleck
. ’y ) . Engineering
Yunufacturer: General Tempepature _ gineering '
Electric Company (°F) . 325 340 (4) f\ttachment B.3| Analysis None
g Numbers EB-5 and Pressure Eng{neering
R (PSIA) 21.5 88 (4) \ttachment B.3}| Analysis’ Hone ‘
Funiction: lire Termina- )
tion ' Relative : ;
. s Engineering
Humidity (%) , g nee :
sccuracy: Req'd: N/A 100 100 (1) \ttachment B.3} Analysis None
Demon: N/A Chemical
ategoryt /A sprey N/A N/A (4) N/A N/A Honé .
jervice: H/A . d
- Radiation 7 . Engineering .
. {RAD) 3.1x107 2x10 (&) \ttachment B.3| Analysis None
-cation: Attachment A Aging N/A 40 Years (2) \ttachment B.3|Engineering Anal | Hone
‘1cod Leval Elev: 552° . | ’ !
wove Flood Level:. Yes X| Submergence | N/A N/A . N/A N/A Hone
No ' (4) - .
ites: (1) See Section 2.4 in 79-018 report. : * prepared by: B.L mlll,
(2) Sea Section 2,1. in 79-018 report. '

Reviewed by: Wﬁ

QA Acceptance;
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System: 63
2

Unit:

Mark

PMB

Attachment A
Terminal Blocks

Plant I.D. No.

F1S-63-11"

EEB _ 63-0068

RgV“EZT:"

Room

12
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EEB _(63-004L8

Attachment B.3 Rev _O

Terminal Block GE Type EB-5 and CR-151B

Test Information and Data - Letter GE Company to H. J. Green of TVA dated

3 February 197€ supplied test data for Terminal Block GE Company catalog
No. CR-1518.

- Letter Hestinghouse to F. Y. Chandler of TVA
dated 9 March 1978 supplied data for Terminal Block Westinghouse Style
Ho. 80530 series.

- BUR Owner's Group Report 081-A-01 dated
23 September 1980 supplied test data for Terminal Block GE Company Type
NO. EB"'ZS.

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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. ‘ : c (3)
Facility: Brouns Ferry Nuclear Pant . SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. - peg 63-0069
Unit: ’ . Revision
Cocket: 50-296 ) Date 10-2.3-80
E”VIRCNHE\T DOCUMENTATION REF QUALTFICATICN OUTSTANDING
EQUIPMENT DESCRIPTION MITHOD | ITEKS
5 Spec,.1- Qualifi- Specifi- Qualifi-
Parameter catien cation cation cation
System £
SLEMm: 63 Operating 1 Year
*lant ID No. Attachment A Time .
. 1 Year (1) N/A N/A None
component  Terminal Bleck
. . ur . Engineering
2anutfacturer: General Tempepature . et
Electric Company 325 340 (4) Attachment 8.3} Analysis None
'cd .,"‘ . EB-5 and Pressure Eng{neering ‘
2R3 Bymoer (PSIA) 21.5 88 . (s)  httachment B.3| Analysis Hone
‘unction: lire Termina- ) -
tion °* Relative . Enai .
. 1gineering
Humidity (%) 100 100 (4) \ttachment B.3| Analysis None
<ccuracy: Req'd: N/A
Demon. N/A Chemical ~
a+n . Sp!'ay K n " n
tegory: /A _ N/A N/A (4) N/A N/A Noné .
ervice: H/A ] :
’ . Radiation 7 . Engineering .

{RAD) 3.1x107 2x10 (4) \ttachment B.3] Analysis None
ccation: Attachment A Aaing N/A 40 Years (2) \ttachment B.3|Engineering Anal | Hone -
loed Level Elev:- 552! ) . . ,
bove Flcod Level: Yes X Submergence | N/A N/A y N/A N/A Kone

No )

Jtes: ({)
(2)
(3)

in 79-018

See Séction 2.4 in 79-018 report.
Sea Section 2a.1.

A1l notes and other information not on thase
sheets are on the attached appandix sheets.

Sea Section 3.0 and/or Appandix B in 79-01B report.

report.

(4) "

+ Prepared by: Z.XL. 77’&.2@_,

orz
Reviewed by: M

QA Acceptance;
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System: 63
Unit: 3

Mark
PMB

Attachment A
Terminal Blocks

Ptlant I.D. No.

F15-63-11

EEg  63-0069

ngﬂ?é)tT‘T.

Room




,-\.

. EEB _£3-0049

Attachment B.3 Rev _O

Terminal Block GE Type E£B-5 and CR-151B

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 VYestinghouse to F. Y. Chandler of TVA
dated 9 March 1978 supplied data for Terminal Block llestinghouse Style
No. 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
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 lyle
Laboratories in Huntsville, Alabama, we will include the type EB-5
terminal block to fully confirm its similarity.

o e, mab
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Facility: Browns Ferry Nuclear Plant . - SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _EEB 64-0001
Unit: 2 . Revision
Docket: 50-260 . . Date .
. ENVIRONMENT DOCUMENTATION REF QUALTFICATION QUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITEMS
. Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
System: 64 Operating Attachment A 1 Year] Attachmgnt Engineering None
Plant ID No. Attachment A Time ’ M c.3 Analysis
Component  Cable ..
16A%G, 3/c, WvB, (PE) IPCEA S-Gl-gOZ Etand.?_rd M%t']
. Temperature par 3.9 an ong-Term Temp. None
Yanufacturer:Attachment 8 (°F) 325 203 (4)  lappendix ¢.2 | Rating
Pressure " N/A N/A ON/A " " None
M ' .
Model hfumber. N/A (PSIA) 69.7 . : (4) .
Furiction: \ IPCEA S-61-402 Standar?

Y y Relative H «  Jpar 3.9, Materia © s
Signal/Instrumentation |y nidity (%) | 100 100 (1) [3.7.3,8°6.7 | Requivement | None
Accuracy: Req'd: N/A -

Demon: N/A Chemical
category: Attachment A Spray N/A N/A (4) . N/A ’ N/A None,
jervice: Attachment A 6.5x10°% . NUREG-0588 Generic K
Radiation 4x10%F _ _ Material Material Nome
. i (RAD) pttach. 1|  4x107 (4) List Tests
~ocation: @ Aging N/A 10 years (2) Attachment C.2| Oper. Experience|  Nome
~lood Level Elev: 552! - : '
;\bove: Flood Level: l:gs X | Submergence N/A N/A () N/A _ N/A None
fotes: (1) See Section 2.4 in 79-018 report. : " Prepared by: _/). %
P - -t . .
: (2) See Section 4.1.2 in 79-01B report. Vx
(3) Al notes and other information not on these Reviewed by: ﬂ'ﬂm
sheets are on the attached appendix sheets. ,ff- . L L
' (4) see Section 3.0 and/or Appendix B in 79-01B report. \ QA Acseptande:
o 1;{; Al i
Rt D







System: 64
Unit: 2

Component: Cable
Mark: WVB

Plant I. D. No.

Room

Attachment A

Function/Service

2ES401
2ES3276
3ES401
3ES3276
1ES401
1ES3276

OCOO0O0OOC

TE-64-52C DW TEMP
TE-64-52A DW TEMP
TE-64-52C DW TEMP

.TE-64-52A DW TEMP

TE-64-52C DW TEMP
TE-64-52A DW TEMP

*
‘%

Category

EEB-6- 00O/
Rev

Operating Time

>3

lyr
1l yr
1l yr
l yrx
1 yr
1l yr







TR

TR

Contract No.

72C7-83849
72C7-74910-2
69€3-64863-1

822675 from

. WBN 74C7-85259

820907 from
74C7-85259

73C7-84211 -

ATTACHMENT B

Mark WVB

Type
CSPE/CSPE
XLPE/CSPE
PE/PVC

XLPE/CSPE

XLPE/CSPE

ges _Cf o000

Rev
Manufactu}er
BIW
Okonite ‘
Rockbestos ‘

Belden Corporation‘
Belden Corporation

ITT Surp.




ees L £-000 (

« . Rev

ATTACHMENT B
Mark WVB

Contract No. Type Manufacturer

72C7-83849 . CSPE/CSPE BIW.
72C7-74910-2 . XLPE/CSPE . . Okonite
69C3-64863-1 PE/PVC - . Rockbestos !
822675 from XLPE/CSﬁE Belden Corporation
. WBN 74C7-85259 . .
820907 from XLPE/CSPE " Belden Corporation
"74C7-85259 ‘

73C7-84211, ITT Surp.







. ) ' ‘Sheet No: EEB—(4 -COoof
\ Revision: O
ATTACHMENT C

C.1 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
for 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 'Report dated July 1977 amended 1979. =~ ™

.

The TVA value of 4 = 109 rads for the beta accident dose at the
periphery of the containment is being reevaluated due to its high
value. However, using this value and making reference to the 7901~
B DOR guidelines secrion 4.2.1 and the depth dose penetration,
waich owing to th« low penetrating power of beta particles gives a : .
factor of 10 reduccion for 40 mils of jacketing material, and a

factor of 10 for an insulation' thickness of 30 wmils and which is

conservative for TVA's 600-volt. power and control cables and extremely
conservative for TVA's triax and coax and signal cable due to their

thickness and thx :resence of metallic shielding material, and

assigning a factor of 5 for the installation shielding of metal

trays; couduit, boxes, and flexible conduit, we arrive at a total

efrfective ‘'dose of .8 x 10" yads of beta.

Since the energy dissipation of gamma radiation ocgurs via ilonizing
processes, one can add the accident dose of 4 x 10 rads of gamma

directly. The accumulaced integrated gammia l0-year dose (the time

present1¥ assigned to connectors and penetrations).arounts to 7

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.

e S







- . Sheet No: EEB =6 ¥ -000(

.(» ] . ATTACHMENT C (Con'd) ) Revision: O°
Since the above value of 7.3 x 107 is less than the valugs for
which we have in-ajr test data for SROAJ types (1.2 x 107) 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 Lo
LRI Y . T -

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:

|

|

- »
- . « by =

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 19‘_79.
‘ Franklin Institute Test Report P-C5120 dated May 1980.
( [ - . .

*.These cable are’'qualified i:y'r.he above for hlll HELB areas and the ,
LOCA/SLB of the containment. L. L k

i »
. . »

Reviewed bys

Prepared by:

‘ : ! QA Acceptance: ‘ T
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Facility: Browns Ferry Nuclear Plant SYSTEM COMPONZHT EVALUATEOA WORK SHEET (Rev 2) Shaet Ho. FFR-64-0002
Unit: 4 Revisicn
Docket: g5p-259 . Date ]
EVIRGWWERT ] DOCCGHENTATION REF QUALTFiCATION DUTSTETR
EGUIPMENT DESCRIPTICM METHOD ITENS
Speciti- Qualifi- Specifi- Qualifi-
Parameter - | cation cation cation cation i
System: gq Operating
¢ Plant ID No. Attachment A Tine /A WA 1 N/A A -hone
Component Junction Box !
Manufacturer: /A Temp?ggtur? N/A N/A ) () t/A /A p o Rone
e ia) PrsEare . Pressure 21.5 Engincering
¥ocal Kumber: WA (PSIA) nax. 21.5 (3) Attachment B Analysis ne
Furction: Terminal Housing I
: zelative ( '
. Hu?‘-ﬁdi’ %) > 97 { " M/e ' a
Accuracy: Req'd: /A od R/A M/ A t4) N/A N/ lona
Demon: N/A Chemical
Category: I¥/A Spray 5/A 1A (4) /A N/ e
Service: /A
Radiation
N (RAD) WA N/A (4) NA N/A . lisne
Location: Attachment A Aging M/A /A (2) /A /A Seee
Flocd Level Elev: 552° R
o) . 'S a N s
Atove Flood Level: ;:qgs\( Submergence ,lVA N/A (a) N/A 8/A Nene
Notes: (1) See Section 2.4 in 79-01B report. Prepared by: _M M.iHa.
- (2) See Section 2.1.2 in 79-01B report. ) : Eééiz;
(3) A1l notes and other information not on.these Reviewed by: ‘5542’;4 .
sheets are on the attached appendix sheets. ’
(4) QA Acceptance;

See Saction 3.0 and/or Appendix B in 79-018 report.
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System: 64
Unit: 1

JoJ
JoJ
J0J
J0ob
JOH
JOH
JOH
JOH
Joo
JoJ
J0o
Joo
Joo
JQA
JQA
JQB
JQB
Jgs
JQB
JQb
JQb
JQb
JQb
JQb
JQDb
JqQo
JON
JOQN
JJds
Joc

. Mark

o e——s e - T T

ATTACHMENT A

Junction Boxes

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"

JB-2789
JB-2949
JB-515

JB-4788
JB-4780
JB-4790
JB-3647
JB-2954
JB-3651
JB-669

JB-658

JB-2619

EEB — G4 —00o2

Rev







68 =Gd- 0002

Rev

ATTACHHENRT B8

TVA Engincering Report EEB 19508

The junclion boxes in the HELD areas are TVA type D boxes which are non
ventilaoted, dust tight, and water tight similar to HCMA boxes except of 12-
and 10-gauge steel rother than of 14- and 12-gauge steel as in NENMA boxes.
They arce scaled with neeprene gaskets or RTV silicone in order to restrict

moisture cntry. . . NN

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 subject to thermal nor radiation
aging effects ‘in its service enviromaent. Further, neither the RH of the
normal environment nor the Bil of Lhe relatively short HELB environment will
produce sufficient corrosion to painted boxes to affect the. strength of the
boxes. The neoprenc gasket and RTY silicone sealing materials are adequate’
for the service environnent temperature, and will be replaced after any HELB
episode. . .. - E

Consequently it is owr engineering judgement that thé junction boxes in them-
selves are not significantly affected by their service environsient. The
qualification of equipment located on or within these boxes is addressed
separately.

C 3 mmeas i eg Ewe=in c2aamemae s 2%
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Facility: Browns Ferry Nuclear Plant SYSTEM COMPONENT E\I\LU{\TION WORK SHEET (Rev 2) Shect Mo, Fep_64.0003
Unit: 2 : . . Revision
Cocket: 50-260 Date
. ENVIRONMENT DOCUMENTATION REF QUALTFICATION OUTSTANG.
EQUIPMENT DESCRIPTION ' METHOD ITeMs
Spacifi- Qualifi- Specifi- Qualifi-
Parareter cation cation cetion cation
System: 64 Operating
Plant ID No. Attachment A Time N/A N/A 1) N/A H/A Hone
Corponent Junction Box
" abreane  ATA Temperature N /A N /A vone
Manufacturer: N/A ‘ p‘(’EF) _ /A R/ (2) /A it/
vin Wehape 8 Pressure 21.5 . Engineering
1. 1 [} 118) . H * . o o~ ’ : .
. scel Ruiber: H/A (PSIR) WX, 21.5 “{4) Attachment B | Analysis fone
Fundcticn: Terminal Housing
’ Relative (%)
. Humidity (% /A 4 /A . {lone
Accuracy: Req'ds N/A N/A §/a (a) N/A B/ ot
Demon: N/A Chemical
san . S Ha . . .
| Category: /A prey N/A /A (4) /A /A tioac
Service: /A
Radiation . :
T (RAD) K/A N/A (4) N/A H/A ©{- Home
Location: Attachment A Aqing N/A - K/ (2) N/A N/A Nona
]
Flood Level Elev: 552! . ‘
Above Flood Level: g:gs X | Submergence | N/A N/A (3 WA _ H/A None
Notes: (1) See Section 2.4 in 79-01B report. ‘ " Prepared by: Jg). YA :
- (2) See Section 4.1.2 in 79-018 report. o '
(3) A1l notes and other information not cr these: Reviewed by.&m
sheets are on the attached appendix sheets. X ’
(4) See Section 3.0 and/or Appendix B in 79-01B report. \ QA Acceptance; .



. . ' g (4 - 0003
/ .

k N _ ATTACHMENT A ) Rev

Junction Boxes

System: g4
Unit: 2
Mark Plant I.D. No. . Room ‘
J0Jd . JB-2911 ’ 8
JoD JB-2807 . 12
JOH JB-2807 . . " 12
JOH JB-2806 12
J0o JB-2281 12
Joo JB-2281 8
Joo . - JB-2901 ‘8
Joo JB-2894 ) .8
JQB ’ JB-2793 ) 14
JQB JB-2790 14
JqQD JB-517 . 18
JqD JB-2950 15
JqQo JB-4792 . _ 8
: JQD JB-4793 8
. JQD J8-4794 ° 8
\. JQN - . JB-3652 14
JON . JB-2260 4
JQG ) JB-2296 5

Joc JB-2795 12







ATTACHHENT B
Rev

-EEB ~pd-= 0003

TVA Engincering Report EEB 19508

The junction boxes in the HELB areas are TVA type D hoxes which are non
ventilated, dust tight, and water tight similar to HLIA boxes except of 12-
and 10-gauge steel rather than of 14- and 12-gauge steel as in NEMA boxes.
They are sealed with ncoprene gaskets or RTV silicone in order to restrict
moisture entry. . = ) N '

ey

The boxes are not intended'té.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 subject 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 neoprenc gasket and RTV siliconc 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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A1l 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.

Lo " eve . (3)
Facility: Browns Ferry Nuclear Plant . .. SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _EEB_64-0004
" Unit: 2 . Revision
Docket: 50-260 Date
) ENVIRONMENT DOCUMENTATION REF QUALIFICATION T OUTSTANDING
EQUIPMENT DESCRIPTION - METHOD - ITENS |
Specifi- Qualifi- Specifi- Qualifi- .
Parameter cation cation cation cation
System: 64 . Operating - |AttachmentA] 1 Year Attachment | Engineering None
Plant ID No. Attachment A Time ’ 0 C.4 Analysis
Component Cable
14AWG, 1/c, WCA; (PN) -
’ } - Attachments
Manufacturar:Attachment B Tqmp?sggure- 158 153 (4) C.1 and C.2 |Attachment C.3 None
Model Number: N/A Pressure 15.0 _
(PSIA) N/A (3) N/A N/A None - -
Furiction: Control/Power IPCEA S-61-404 Standard
) Relative (2) . pa; 3.9, 3.7.3 Hate;ial . \
Humidity (% . 6.7 Requirement _ None
Accuracy: Req'd: N/A 100 100 (4) -
Demon: N/A Chemical \
Category: Attachment A Sprey N/A N/A (4) N/A N/A * None
Service: Attachment A - NUREG-0588 Generic
- Radiation 3 x 107 : : Materials Material
Locati - (RAD) 4x107 (4) List Test None
ocation: Aging N/A 20_vears {2)." Attachment C.21 Oper, Experience None
Flood Level Elev: 552° ‘ o . . _
_Above Flood Level: zgs ¥ | Submergence N/A N/A (4i' ] N/A - N/A . None
Notes: (1) See Section 2.4 in 79-01B report. : " Prepared by: _4/). Jyeda>
- (2) See Section 2.1.2 in 79-018 report,

' Reviewed by: Sl Foletty

QA Acceptance;




Attachment A

‘, - System: 64 ' EEB-&- 0004~
( ’ Unit: 2 \ Rev
. : Component: <Cable
| . ; Mark: WCA (PN)
Plant I. D. No. Room Function/Service Category Operating Time
1ES1191-1 2 TS-64-68 Air A 1 yr
1ES1198-1 2 TS-64-70 Air A 1 yr
2ES1191-1 2 TS-64~-68 Air A p lyr .
~ 2ES1198~1 2 TS-64-70 Air A lyr i
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ATTACHMENT B
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Markca

Contract No. i Type - Manufacturgr

72C7-75128 PN Plastic Wire & Cable Corp

72X7-74885-1 PN Brand-Rex .

73C7-84528 . PN Plastic Wire & Cable Coro ;

67C3-91618 PN Brand-Rex C

72C7-75328-1 PN. : Brand-Rex ;

7oc7-5§179-1 PN Brand-Rex !
TR 822378 ’ i

822639) 722‘;“‘7’%‘2’2 ;PN “ Plastic Nire & Cable Corp

822915) - - . ’ .

72C7-83874-1 : Plastic Wire & Cable Corp

o 3= i




8C

C.1
C.2

C.3

c.4

Sheet No.: EEB- t-0o004

Revision: -0

ATTACHMENT C

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 YC5). .These standards
r8v1de a 8roduct with an operating rating of 75  C continuous,
85" 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
temBeratureé as the material was subjected to air oven aging of
1217,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 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.

-Temperature Qualification Method

C.3.1 Standard material long-term overload temperature rating
C.3.2 Engineering Analysis
The post- ﬁELB conditions are less than the normal cable rating and,

in our judgment, the cables could operate sat1sfactor1]y for a
post-acc1dent of a year.

Prepared by: \
Reviewed by!

QA Acceptance:!
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A1l notes and other information not on these
sheets are on the attached appendix sheets.

See Section’3.0 and/or Appendix B in 79-018 répdrt.

8 /
. ' syst (3)
Facility: Browns Ferry Nuclear Plant . SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) . Sheet No. _EEB 64-0005
“Unit: 2 . Revision
* Docket: 50-260 - Date
’ ENVIRONMENT DOCUMENTATION REF QUALIFICATION QUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITENS .
Specifi- Qualifi- Specifi- Qualifi- : :
Parameter cation cation cation cation ‘
System: 64 Operating AttachmentA] 1 Year Attachment ing?ne$r1ng None
Plant ID No. Attachment A Time . C.4 nalysis
Component . Cable
12A4G, 1/c, WBB, (PH) ) Attachments
Manufacturar: Attachment B Temp?E??“""_ 297 153 (a)  |c.1 and C.2 [Attachment C.3 None
KHodel Number: N/A Pressure :
(PSIA) 15.0 N/A (4) N/A N/A None -
Furiction: Control/Power . IPCEA S-61-404 Standard
: Relative ( ) . par 3.9, 3.7.3 Material ;
Humidity (% 6.7 - Requiremént one
Accuracy: Req'd: N/A 100 190 (a)

Demon: N/A Chemical .
pategohy:A?tachment A Spray N/A N/A (4) N/A N/A *None
Service: Attachment A . . NUREG-0588 Generic

. Radiation 3 x 107 . . Materials Material
(RAD) 4x107 (4) List Test None

Location: 3 . ] - " . T

Aging N/A 20 years (2) Attachment C.2| Opér, Experience None
‘Flood Level Elev: 552' . i ’ ' .
Above Flood Level: ;gslf Submergence N/A N/A (4;_ N/A < N/A None
Notes: (1) See Section 2.4 in 79-01B report. . " Prepared by: A)M
- (2) See Section 4.1.2 in 79-01B report. - b .

Reviened by: L& K eletls

QA Acceptance;




System: 64
Unit: 2

Component: Cable
Mark: WBB (PN)

Plant I. D. No. Room

-1ES807-1 3
. 2ES807~1 3
3ES807-1 3

Attachment A

Function/Service

TS-64-72 Air
TS-64~72 Alr
TS-64-72 Alr

EEB-Gh 0005
Rev

Category Operating Time ’
A 1yr
A 1 yr
A 1yr







Contract Ho.

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

ATTACHMENT B
Mark WBB

Type

PN
PN
PN
PN

Manufacturer

Brand-Rex

Plastic Wire & Cable Corp

Brand-Rex
Brand-Rex

- ®
. mfla

P A u £y o oa (8 ao Yo £ g

e Tty o, M







4 = ez oemaaas

8C

c.]
c.2

c.3

C.4

Sheet No.: EEB- 64-0005

Revision: 0

ATTACHMENT C

IPCEA S-61-402 Paragraph 3.9 and Appendix D
TVA Engineering Report No. 1943
Cable types: PJ, PN, PNJ, PJJ, PSJ

Roqms 1-18

" This class of cables was purchased under TVA Standard Specification

No. 25,013, based on IPCEA S-61-402 (NEMA WCS5): oThese standards
prgvide a Broduct with an operating rating of 75~ C continhuous,

95" C (203" F), 500-hour overload rating total in a normal lifetime,
They are constructed of polyethylene insulation with Nylon and PVC
Jjacketing. )

The jacket material has a higher retention of strength at elevated
temBeratureg, as the material was subjected to air oven aging of
1217 € (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.-

-y

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 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.

Prepared by:

Reviewed by:

QA Acceptance:







R
f

Notes: (]5
i (2)
(3)

(4)

See Section 2.4 in 79-018 report.
See Section 4.1.2 in 79-018 report.

A1l notes and other information not on these
sheets are on the attached appendix sheets.,

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

QA Acceptance:

1 8 /
. ' : ' (3)
Facility: Browns Ferry Nuclear Plant . SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _EEG 64-0006
“Unit: 2 . : . Revision
Docket: 50-?60 Date
: ENVIRONMENT DOCUMENTATION REF QUALIFICATION QUTSTANDING
EQUIPMENT DESCRIPTION . — METHOD ITEMS
. y Specifi- Qualjfi- Specifi- Qualifi- i :
Parameter cation cation cation cation
System: ©% | Operating  |AttachmentA] 1 Year Attachment Eng}ne?ﬂng None
Plant 1D No. Attachment A Time ’ : . _C-4 Analysis
Component Cable
14AWG, 1/c, WCA, (PN) _ . Attachment
: . achments
Manufacturar:Attachment B Tempt(ag?‘_;:ure. - 153 (4) C.1and C.2 |Attachment C.3 None
Pressure
Hodel Number: N/A s .
(PSIA) 15.0 N/A (4) N/A N/A None -
Furiction: Control/Power IPCEA §-61-404 Standard
’ Relative par 3.9, 3.7.3 Mate;*ia] ;
Humidity (%) ) (a) 6.7 Requirement one
Accuracy: Req'd: N/A 100 100
Demon: N/A Chemical ,
_Category: Attachment A Spray N/A - N/A (4) N/A N/A * None
Service: Attachment A . NUREG-0588 Generic
. Radiation . : Materials Material
(RAD) 3 x 107 4x107 (4) List Test None
Location: 4 Aging N/A 20_vears (2) Attachment C.2 Oper, Experiepce None
Flood Level Elev: 552° .
. kbove F]ooc! Level: xgs X Submergence N/A N/A (4;_ N/A N/A None

" Prepared by: . Mé
Reviewed by: W







System: 64

Unit: 2

Component: Cable
Mark: WCA (PN)
Plant 1. D. No. Room
1ES3308-11 4
2ES3308 4
3ES3308

4

Attachment A

Function/Service

TS-64-73 CS CLR PMP
TS-64-73 CS CLR PMP
TS-64-73 CS CLR PMP

EEB-64-000 @
Rev

Category Operating Time
A 1l yr
A lyr
A 1lyr
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Contract No.

72C7-75128
72X7-74885-1
73C7-84528
67C3-91618
72C7-75328-1
70€7-54179-1

S8 oo

72C7-83874-1

ATTACHMENT B

Type

PN
PN
PN
PN

PN.

Pl
PN

e &4~ 050é

Rey

Manufacturer

Plastic Wire & Cable Corp
Brand-Rex

Plastic Vire & Cable Coro
Brand-Rex :
Brand-Rex

Brand-Rex

Plastic Wire & Cable Corp

Plastic Wire & Cable Corp

4w Se—r s o na




.




8C

c.1
c.2

c.3

C.4

Sheet No.: EEB-& €-0006

Revision: 0

ATTACHMENT C

IPCEA S-61-402 Paragraph 3.9 and Appendix D
TVA Engineering Report Mto. 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 (MEMA WC5). _These standards
pr8vide a 8roduct 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
1217 € (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 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.

Prepared by:

Reviewed by:

QA Acceptance:
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Facility: Browns Ferry Nuclear Plant . .. SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _ EEB 64-0007
“Unit: 2 S . Revision
Docket: 50-260 . " Date
’ ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITENS | .
1 . Specifi- Qualifi- Specifi- Qualifi- : e
Parameter cation cation cation cation
System: 64 Operating  |AttachmentA] 1 Year | Attachment |  Engineering None
Plant ID No. Attachment A Time i 0 C.4 Analysis
Component Cable
14AWG, 1/c, WCA, (PN) ¥ .
. . Attachments
Hanufacturer:Attachment B | TOTPREIIUTE' | 5o | 5 (4) . lc.Tand c.2 |attachment .3 None
odel Number: N/A Pressure :
-|_(PSIA) 15.0 N/A (a) “N/A N/A " None *
Furiction: Control/Power IPCEA $-61-404 Standard _ ;
: Relative'( ) : . par 3.9, 3.7.3 Material . .-
Humidity (% 6.7 Requirement _None
Accuracy: Req'd: N/A 100 100 (a)
Damon: N/A Chemical .
Category: Attachment A Spray N/A N/A (4) N/A . . N/A * None
Service: Attachment A . NUREG-0588 Generic |
‘ . Radiation 3 x 107 - : Materials Material - |
(RAD) ax107 (a) List Test . None
Location: S —
Aging N/A 20_vears (2) Attachment C.2{Oper, Experience Hone
Flood Level Elev: 552° o ~ : _
_Rbove Flood Level: Kgs X | Submergence | N/A NA (4;_ _ N/A S WA , None ;
- - , ' |
Notes: (1) See Section 2.4 in 79-018 report. _ y *" Prepared by: &/ g |
T (2) See Section 4.1.2 in 79-018 report. . R T ’ fewed b 2 Z 2; g 2 |
(3) AY notes and other information not on these o T i Reviewed by: £/

sheets are on the attached appendix sheets.

(4) See Section 3.0 and/or Appendix B in 79-018 report. QA Acceptance;
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Attachment A

System: 64 . EEB-GA= 0007
Unit: 2 Rev

M 1-’iv e
TN

.
-/

Component: Cable

Mark: WCA (PN)

Plant I. D. No. Room Function/Service . Category Operating Time
1ES3746-11 5 TS-64-71 RHH PMP FAN A 1l yr

2ES3674 5 ' TS-64-71 RHH PMP MTR D A 1 yr

»
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Contract No.

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

822378) Sequoyah

822639)

72C7-83874-1

ATTACHMENT B

Mark WCA

Type -

PN
PN
PN
PN
PN,
PN

PN

£ o F-0007

Rev

Manufacturer

Plastic Wire & Cable Corp

Brand-Rex

Plastic Wire & Cable Coro

Brand-Rex
Brand-Rex
Brand-Rex

Plastic Nire & Cable Corp

Plastic Wire & Cable Corp

-
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wemmpyr - e
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c.1
c.2

C.3

C.4

Sheet No.: EEB- 64-00067

Revision: 0

ATTACHMENT C

IPCEA S-61-402 Paragraph 3.9 and Appendix D
TVA éngineering 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
prgvide a groduct 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
temgerature , as the material was subjected to air oven aging of
1217 € (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 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.

Prepared by:

Reviewed by:

QA Acceptance:
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(3)
(4)

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

QA Acceptance;
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. . " SyST (3)
Facility: Browns Ferry Nuclear Plant . . SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _EEB 64-0008
Unit: 2 . ) . Revision
cocket: 50-260 Date
ENVIROAFEN DOCUMENTATION REF QUALTFICATION OUTSTANDING |!
EQUIPMENT DESCRIPTION METHOD ITEMS :
: Specifi- Qualifi- Specifi- Qualifi- :
Parameter cation - cation cation cation
N -~ . 64 )
>yscem: . Operating  [AttachmentA| 1 year Attachment C3| Engineering None
: 2lant ID No. Attachment A Time 0 #nzlysis and -
e
Somponent Cable WUB-1, (X{PE]
16AWG, 2/c, Type TX . . Geianeric
- Simultaneous
‘anufacturer: Attachnent B | TeTP ?ngm 220 385 (4) Attachment C.1| Test None
- ’ - N/A N7/R iL]‘ﬁ none
fodel Number: N/A Pressure !
fodel W / (PSIA) 15.0 (a) ;
‘uniction:
Signal/Instrumentation Relative ggngﬂgneous .
Humidity (2) | q00 100 (4)  |attachment c.1| Test None
lecuracy: Req'd: N/A —=
A Demon: N/A Chemical .
‘ategory:Attachment A Spray N/A N/A (4) WA N/A “ None
iervice: Attachment A . ; p Generic
. Radiation 3.1x10 . i
) (RAD) X 25108 (4) Attachment C.1 %gggentxal None
.ocation: 6 - Aging N/A " | 40 years (2) Attachment ¢.2| GenericMat'l Test " None
- ?
lood Level Elev: 552° )
Sove Flood Level: YesX | Submergence | N/A N/A ( ) N/A N/A None
No ) 4)° -
_otes: (1) See Section 2.4 in 79-01B report. - * Prepared by: _ 4. Jfide=
- (2) See Section 4.1.2 in 79-01B report. ) ] Reviewed by: 2 z Z ;é Z
A1l notes and other information not on these &V e_awe il .
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System: 64
Unit: 2
Component:
Mark:

Cable
WUB-1

Plant 1. D. No.

Attachment A

Function/Service

1R2744
1R2746
1R2748
1R2750
1R2757
1R2759
1R2742
2R2744

2R2746

2R2748
2R2750
2R2757
2R2759
2R2742
3R2744
3R2746
3R2748
3R2750
3R2757
3R2759
3R2742

Room

(o230 a3 =AW » W > 0« \ W= ;W W W e A W10 Qo W o R e R o R oA o A AR e AR o A R o) )

TE-64-55A
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
TE~64-55A
TE~64-55B
TE~64-55C
TE-64-55D
TE-64-55E
TE-64-55F
TE-64-52B

s

AIR
AIR
AIR
AIR
AIR

AIR.

AIR
AIR
AIR
AIR
AIR
AIR
AIR
AIR
AIR
AIR
AIR
AIR
AIR
AIR
AIR

Category

EEB-G#- 000 8
Rev

Operating Time -

S>>

yr
yr
yr
yr !
yr
yr
yr
yr
yr
yr
yr
yr
yr
yr
yr
yr
yr
yr
yr
yr
yr

= bt e e bt S b B e s (e B e B B S B







geg G f-0008

_-‘lllb 7 . - ) ' Rev §
= (f‘ . . ) ' |
A : ATTACHMENT B
. Mark WuB-1
Contract Ho. . Type Manufacturer
74C7-85464 - CSPE/PVC Continental Hire & Cable
71C7-54336 ) XLPE/CSPE Continental Wire & Cable
72C7-83427 CSPE/CSPE * Continental Wire & Cable
+ 72C7-54994 . .

Boston Ins. Wire . m .




13C

. ’ Sheet No: EEB —l4-0O0of

Revision: 0O

'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/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
(G 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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: (3)
Facility: Browns Ferry Nuclear Plant . SYSTEM COMPON§NT EVALUATION WORK SHEET (Rev 2) Sheet No. _ FFB 64-0009
Unit: 2 . . ’ Revision
Cocket: 50-260 . Date
ENVIRONMENT DOCUMENTATION REF QUALTFICATION QUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITEKS
Specifi- Qualivi- Specifi- Qualifi-
Parameter cation cation cation cation
System: 64 0 .
perating Attachment A ) Enai i None
Plant ID No. Attachment A Time 1 Year 0 }ét.:gachment Agg-,;g?; ng
Component Cable WUB-1, (CSPE] _
16AWG, 2lc,.TYPe X ; i g?fﬁﬁﬂgneous .
Manufacturer: Attachment B Tempfgggure 220 250 (a) Attachment C.} Test None -
. . Pressure N/A N/A - ‘N/A "None
404 in : N/A
odel Number: N/ (PSTA) 15.0 (2) .
functions :
Signal/Instrumentation Relative g$;5¥;gneous'
Humidity (%) 100 100 () Attachment C.1| Jacy None
ficcuracy: Req'ds N/A
Demon: N/A Chemical
Cztegary: Attachment A Spray N/A N/A (4) N/A N/A - None
Sarvice: Attachment A . « Generic
Radiation Y : . ia] -
N (RAD) 3.1 x 10 5x107 (4) Attachment C.1 ?gggent1al ) None
-ocation: 6 Aging N/A 40 years (2) Attachment C.2[Generic Mat'l Tes - None
“lood Level Elev: 552' ) ’
Ybove Flood Level: Yes X | Submergence | N/A N/A. ( 5 N/A N/A None
No ’ 4) )
totes: (1) See Section 2.4 in 79-01B report. ' . " Prepared by: ZZ)>T>@&25;
(2) See Section 4.1.2 in 79-01B report. C :
(3) A1l notes and other information not on these Reviewed by: <§2/%V VAZ£%£2;_

sheets are on the attached appendix sheets.

(4)

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

QA Acceptance;
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Attachment A

System: 64 . - EEB-Of-00 0

Unit: 2 . ] Rev
Component: Cable . .
Mark: WUB-1 . S
Plant 1. D. No. Room Function/Service Cateqory Operating Time
1R2744 6 TE-64~55A AIR A lyr
1R2746 6 TE-64-55B AIR. A 1lyr
1R2748 6 TE-64~55C AIR *A 1 yr
1R2750 6 TE-64~55D AIR A lyr
1R2757 6 TE-64-55E AIR A 1yr
1R2759 6 TE-64-55F AIR A lyr
1R2742 6 TE-64-52B AIR A 1 yr
2R2744 6 TE-64~55A AIR A " 1yr
2R2746 6 TE-64~55B AIR A 1yr
2R2748 6 TE-64-55C AIR A 1l yr
2R2750 6 TE-64~55D AIR A l'yr
2R2757 6 TE-64-S5E AIR A 1lyr
- 2R2759 6 TE-64~55F AIR A lyr
2R2742 6, TE-64-52B AIR A lyr
3R2744 6 TE-64-55A AIR A 1 yx’
3R2746 6 TE-64~55B AIR A 1l yr
3R2748 6 TE<64-55C AIR A 1lyr
3R2750 "6 TE-64-55D AIR A 1yr
3r2757 6 TE-64-55E AIR A lyr
3R2759 6 TE-64-55F AIR A lyr
3Rr2742 6 A 1yr

TE-64-52B AIR

¢ e=

 ermo - s - 5, e






Contract MNo.

74C7-85464
71C7-54336
72C7-83427
72C7-54994

.

ATTACHMENT B

Mark WUB-1

Type

CSPE/PVC
XLPE/CSPE
CSPE/CSPE

EEB £;‘¢n-d7dk9§?

Rev

Manufacturer

Continental Wire & Cable
Continental Wire &.Cable

* Continental Wire & Cable

Boston Ins. Wire







* o w—aar

c.

c.2
c.3

Sheet No.: EEB-64¢- 0005

Revision:

ATTACHMENT C

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 Laboraéory 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.

NUREG-0588 Material List

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:

QA Acceptance:
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Facility: Browns Ferry Nuclear Plant . SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _EA.
Unit: 3 . Revision:
Docket:50-296 . Date
. ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDY
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualivi- Specifi- Qualifi-
Parameter cation cation cation cation
System: 64 i Operating .
Plant ID No. Attachment A [  Time N/A N/A 1) N/A N/A None
Component Junction Box
Manufacturer: n/a Tempeggturg N/A N/A : (2) N/A N/A None
" \ . Pressure 21.5 ' Enéineering
¥odel Rumber:  N/A (PSIA) max. 21.5 (3) Attachment B | Analysis None
Furiction: Terminal Housing .
) Relative ( } : .
Humidity (% . N
Accuracy: Req'd: N/A | N/A N/A (4) N/A N/A ons
_ Demon: N/A ' Chemical '
' : spray 3
Category: N/A § N/A N/A (4) N/A N/A None
Service: {/A : .
Radiation .
. ) (RAD) N/K N/A . (a) N/A N/A None
Location: Attachment A Aging N/A N/A (2) N/A N/A None
* ]
Flood Level Elev: 552! . - .
Above Flood Level: YesX | Submergence N/A N/A ’ ‘
No . (4) N/A N/A None

-.’

Notes: (1)

See Section 2.4 in 79-01B report.
(2) See Section 4.1.2 in 79-01B report.

(3) A1l 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: WU

Reviewed by: L M

QA Acceptance°
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System: 64

Unit:

Mark

JOF
Job
JOH -
JOH *
Joo
J0oo
J00
Joo
JQA
Jgs
JQB
JQD
JQb
JqQb
JqQb

-JQD

JQpb,
JON
JON
JQG
Joc

3

ATTACHMENT ‘A

Junction Boxes

Plant I.D. No.

5o Y

" JB-2892""

JB-2911
JB-2811
JB-2810

JB-2282. i

JB-2282 _ “i:

JB-2921

" JB-2895 ..

JB-2638

JB-2794 ‘7N,

JB-2791..
JB-2951
JB-519

JB-4796 . .
JB-4797 °

JB-4798

. JB-2955,

JB-3653
JB-3448
JB-3535
JB-2796

B e




“ -'EEB =69q-0010 ‘

. . ‘ ATTACHMENT B

. . - Rev
: TVA Engineering Report EEB 19508 -

The junction boxes in 'the HlELB areas are TVA type D boxes which are non
ventilated, dust tight, and water tight similar to HEMA boxes except of 12-
and 10-gauge steel rather than of 14- and 12-gauge steel as in HEMA boxes.
They are scaled with necoprene gaskets or RTV silicone in order to restrict .
moisture entry. = | . e e T

-

" 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. g .

\‘

The steel of the box construction is not subject to thermal nor radiation
aging effects in its service enviromment. .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 tge-service environment temperature, and will be replaced after any HELB
episode. .. . s N : . )

-
N v

Consequently it is owr 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. . ) ; .

.y - -
™ S T ]
o . . 0. . L
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. ' . (3)
Facility: Browns Ferry Nuclear Plant . SYSTEM COMPONENT EVALUA.T ION HORK SHEET (Rev 2): Sheet No. EEB 64-0012
“Unit: 2 . Revision
Docket: 50-260 . . Date __~
o ENVIRONMENT DOCUMENTATION REF QUALIFICATION QUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITEMS
‘ Specifi- Qualifi- Specifi- Qualifi- '
Parameter cation cation cation cation
System: 6_4 . Operating AttachmentAl 1 \'ear_ Attachment Engineering None
Plant ID No. Attachment A Time M C.4 Analysis
Component Cable
14AMG, 2/c, WHB, (PNJ) - Attachments
Manufacturar:Attachment 8 Tempt(agg;:ure. 147 153 (4) C.1 and C.2 |Attachment C.3 None
. Pressure
Fodel Number: N/A . .
: (PSIA) 15 N/A (a) H/A N/A None -
Funiction: Control/Power IPCEA $-61-4094 Standard
' ) ' Relative (- ) par 3.9, 3.7.3 Material
Humidity "(% 6.7 - Requirement None
‘Accuracy: Req'd: N/A 100 100 (a) :
Demon: N/A - Chemical )
.Category: Attachment A Spray N/A N/A (4) N/A N/A * None
Service: Attachment A C NURER-0588 Generic
. Radiation 7 . . Materials Material
. (RAD) 2.1 x 10 4x107 (4) List Test None
Location: Aging N/A 20 _years {2) Attachment C.2) Oper, Experience None
'Flood Level Elev: 552° - . " . ' a
‘Above Flood Level: ;gsx Submergence N/A N/A (4;_ , N/A < N/A None
Notes: (1) See Section 2.4 in 79-018 report. . *" Prepared by: 2 M
- (2) See Section 4.1.2 in 75-01B report. A avy: SAEML
(3) A1l notes and other information not on these R‘evi.ewe v -
. sheets are on the attached appendix sheets. . . :
(4) See Section'3.0 and/or Appendix B in 79-01B repoyt. QA Acceptanca:




Attachment A

System: 64 EEB-64- 00l
Unit: 2 Rev

A
i
)

Component: Cable

Mark: WHB (PNJ)
|
| Plant I. D. No. Room Function/Service Category Operating Time .
; 1PC351-1 8 PDIS-64-20 AIR A/B 1 hr/l yr

1PC357-1 8 PDIS-64-21 AIR A/B 1 hr/l yr




ees _64=99/2

L B | A
v

ATTACHMENT B

Mark uhB

Contfﬁct No. Type Manufacturer
67¢3-91618 ) PNJ Plastic Wire & Cable
87148 XFR From SQN 72C7-

75228-1 PJJd Plastic Wire & Cable
75K7-86150-1 PJJ. ) " Cyprus
73C7-84528 PJJ. - Rome Cable
75K5-86506~1 PJJ AIW
72€7-75328-2 PNJ Tamaqua
70C7-54179-1 ’ PNJ Brand-Rex

. - = P




8C

c.a
c.2

c.3

C.4

Sheet No.: EEB-G4-00/2

Revision: 0

ATTACHMENT C

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 WC5). _These standards
prgvide a 8roduct 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

temgeratures, as the material was subjected to air oven aging of
1217 € (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 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. )

Prepared by:

Reviewed by:

QA Acceptance:

e T P
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Facility: Browns Ferry Nuclear Plant . . SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _ EEB 64-0013 i
Unit: 2 . Revision ° '
Docket: 50-260 . . Date .
. ENVIRONMENT - DOCUMENTATION REF QUALIFICATION OQUTSTANDING
EQUIPMENT DESCRIPTION . - - METHOD ITENMS
.. . . Specifi- Qualifi- Specifi- Qualifi-- | . :
Parameter cation - cation cation cation
System: 64 OperatingA AttachmentAj 1 Year Attachment Engineering None
Plant ID No. Attachment A Time ) o C.4 Analysis p
Component Cable J
14AWG, 1/c, WCA, (PN) - )
’ ’ - : Attachments
Manufacturer:Attachment B Temp?B‘a__;:ure' 157 153 (4) C.1 and C.2 |Attachment C.3 None .
. . Pressure -
lModel Number: N/A : .
(PSIA) 15.0 N/A (4) N/A N/A None - -
Furiction: Control/Power ] i : IPCEA $-61-404 Standard
: Relative (%) . pa; 3.9, 3.7.3 Material
Humidity (% . 6.7 Requirement None
Accuracy: Req'd: N/A 100 100 -, (4)
Demon: N/A Chemical
Category: Attachment A Spray N/A - N/A (4) N/A N/A “None
Service: Attachment A - NUREG-0588 Generic
. Radiation 2.1 x 107 : . Materials Material
. 8 (RAD) 4x107 (4) List Test None
_Locatwn. : Aging N/A 20 vears: (2) Attachment C.2| Oper, Experience None
Flood Lglavel Elev: 552' )
Above Flood Level: Yes X | Submergence N/A N/A * ' N,
No ! (4) - N/A N/A . None
Notes: (1) Sce Section 2.4 in 79-01B report. : * Prepared by: (4- M
i (2) See Section 4,1.2 in 79-018 report. ’ Reviewed b 00 Yl |
; (3) A1 notes and other information not on these eviewed byt « |
: ‘ sheets are on the attached appendix sheets. . : |
i (4) See Section 3.0 and/or Appendix B in 79-01B report. Q_A Acceptance: 2
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Attachment A

System: 64 EEB-GF oof 3
Unit: 2 Rev

Component: Cable
Mark: WCA (PN)

Plant I. D. No. Room Function/Service Category Operating Time

P St ———— s S

2PC595-1
2PC596-1
2PC597-1
2PC339-1
2PC340-1
3PC341-1
2PC577-1
2PC578-I
2PC579-1
2PC583-1
2PC584~1
2PC585-1
2PC353-I
2PC354-1
2PC355-1
2PC360-1
2PC361-I
2PC362-1
2PL3812
2PL3813
2PL3814
1PL5189
1PC583-I
1PC584~1
1PC585-1
1PC353-1
1PC354-1
1PC355-1
1PC360-I
JPC361~1
1PC362-1
1PL3812
1PL3813
1PL3814
3PL5186
3PC595-1
3PC596-I
3PC597-1
3PC339-1
3PC340-I
3PC341-1
3ES1907-1
3ES1909-1

00 00 00 00 00 00 OO0 00 OO 0O OO0 OO €O 00 00 OO0 G0 OO OO OO GO QO 00 CO OO 00 00 OO0 CO 00 €O OO CO 00 00 O GO 00 00 00 O 0 O

FCV-64-32 Air
FCV-64-32 Air
FCV-64-32 Air
FCV~64-34 Airx
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
FCV-64-34 Air
FCV-64-34 Air
PDCO-64-16 Air
PDCO-64-16 Air

2 XIS S S ead il Rl S d e s I S i S S S A s
Y =)

el o ol e N N O e e e N e el i Tl ol e e e I O ol al ol o o o TN S S oy S Sy er

yr
yr
yr
yxr
yr
yr

yr

yr
yr
yr
yr
yr
yr
yr
yr
yr
yr
yr
yr
yr
yr
hr/l yr
yr
yr
yr
yr
yr
yr
yr
yr
yr
yr
yr
yr
hr/l yr
yr
yr
yr
yr
yr
yr
yr
yr
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System: 64

Unit: 2

Component:
Mark:

Plant 1. D.

Cable

Attachment A

WCA (PN) (Continued)

No. Room

2PC339-1
2PC340-1
2PC341-1
2PC614-~11
2PC615-11
2PC616-11
2PC577-1
2PC578-1
2PC579~-1
2PC583-1
2PC584-1 -
2PC585~1
2PC353-1
2PC354-1
2PC355-1
2PC360-1
2PC361-1
2PC362-1
2PL3812
2PL3813
2PL3814
3PC595-1
3PC596~1
3PC597-1
3PC339-1
3PC340~1
3PC341-1
3PC614-11
3PC615-11
3PC616-11
3PC577-1
3PC578-1
3PC579-1
3PC583-1
3PC584-1
3PC585-1 -
3PC353-1
3PC354
3PC355
3PC360-1
3PC361-1
3PC362-1
3PL3812
3PL3813
3PL3814

"00 00 ©0 09 0O 0O CO 00 GO €O C0 00 GO GO OO 00 00 0O CO 09 00 Q0 00 CO €O OO 00 €O CO CO 00 00 00 OO 05 OO0 €O OO O 0O CO O OO OO 0O

1 e na——

Function/Service

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 Alr
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

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

Cateqory

EEB-G4 20!

Rev

Operating Time

A/B

1 hr/1l yr




Attachment A “

EEB-{4- 0013
.Rev

‘ System: 64
' ' Unit: 2

Component: Cable

Mark: WCA (PN) (Continued)
, ' ] ‘

Plant I. D. No. Room Function/Service Category Operating Time -
3pPC577-1 8 FCV-64-18 Air A 1yr
3PC578-1 8 FCV-64-18 Air A 1yr
3PC579-I 8 FCV-64<18 Air A 1yr
3PC583~I 8 FCV-64-19 Air A 1yr
3PC584~1 8 FCV-64-19 Air A 1 yr
3PC585-1 8 FCV-64-19 Air A 1lyr
3PC353-1 8 FCV-64-20 Air A 1l yr
3PC354-1 8 FCV-64-20 Air A lyr
3PC355-1 8 FCV=-64-20 Air A 1 yr
3PC360-1 8 FCV-64-21 Air A 1yr
3PC361-1 8 FCV-64-21 Air A 1yr
3PC362-1 8 FCV-64-21 Air A 1l yr
3ES1191-1 8 TS-64~68 Air A 1 yr.
3ES1198-1 8 TS-64-70 Air A 1yr
3PL3812 8 FCV-64-141 Air A lyr
3PL3813 8 FCV-64-~141 Air A 1yr
3PL3814 8 FCV-64-141 Ailr A’ 1 yr
1PC595-1 8 FSV-64-32 Air A/B 1 hr/1 yr

" 1PC596-1 8 FSV-64-32 Air A/B 1 hr/l yr

\ 1PC597-1 8 FSV-64-32 Air A/B 1 hr/l yr

1PC339-1 8 FSV-64-34 Air A/B 1 hr/1 yr
1PC340-1 8 FSV-64-34 Air A/B 1 hr/1 yr
1PC341-1 8 FSV-64-34 Air A/B 1 hr/l yr
1PC614-11 8. FSV-64-17 Airx A/B 1 hr/l yr
1PC615-11 8 FSV-64-17 Air A/B 1 hr/1 yr
1pPC616-11 8 FSV-64-17 Air A/B 1 hr/l yr
1PC577-1 8 FSV-64-18 Air ° A/B 1 hr/l yr
1PC578-1 8 FSV-64-18 Air A/B 1 hr/1l yr
1PC579-1 8 FSV-64-18 Air A/B . 1hr/l yr
1PC583-1 8 FSV-64-19 Air ‘A/B 1 hr/l yr
1PC584~1 8 FSV-64-19 "Afr A/B 1 hr/l yr
1PC585-1 8 FSV-64-19 Air A/B 1 hr/1l yr
1PC353-1 8 FSV-64-20 Alr A/B 1 hr/l yr
1PC354-1 8 FSV-64~-20 Air A/B 1 hr/l yr
1PC355-1 8 FSV-64-20 Air A/B 1 hr/l yr
1PC360-1 8 FSV-64-21 Air A/B 1 br/l yr
1PC361-1 8 FSV-64-21 Air A/B 1 hr/l1 yr
1PC362-1 8 FSV-64-21 Air A/B 1 hr/1 yx
1pPL3812 8 FSV-64-141 Air A/B 1 hr/1 yr
1PL3813 8 FSV-64~141 Air A/B 1 hr/1 yr
1PL3814 8 FSV-64-141 Air A/B 1 hr/1 yr
2PC595-1 8 FSV-64-32 Air A/B 1 hr/1 yr
2PC596-1 8 FSV-64-32 Air A/B 1 hr/1 yr
2PC597-1 8 1 hr/l yr

FSV-64-32 Air A/B







e it a mm—s -  coma eseaa = - - = (. F.
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ATTACHMENT B

M

Mark WcA

Contract No. Type - Manufacturer

72C7-75128 PN Plastic Wire & Cable Corp [

72X7-74885-1 PN Brand-Rex .

-73C7-84528 . PN Plastic Wire & Cable Corp :

67C3-91618 PN Brand-Rex . e

72€7-75328-1 PN. : Brand-Rex g

7oc7-5«;179-1 PN Brand-Rex !
TR 822378 . !

822639) ,,oolyoylh PN * Plastic Wire & Cable Corp -

822915) . -

72C7-83874-1 ) Plastic Wire & Cable Corp




C.1
c.2

€.3

C.4

Sheet No.: EEB- &4~20/3

Revision: 0

ATTACHMENT C

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 WC5). These standards
pr vide a product with an operating rating of 75° C continuous, .

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
temBeratureg, as the material was subjected to air oven aging of
1217 ¢ (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 inmersed 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

€.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 sat1sfactor11y for a
post-accident of a year.

t

Prepared by:

Reviewed by:

QA Acceptance:
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syst . i (3)
1 Facility: Browns Ferry Nuclear Plant . _SYSTEM COMPONENT [VALUATION,NORK SHEET (Rev 2) Sheet No. EEB-64-0014.
" Unit: 3 : : i , Revision
Docket: 50-296 .. Date
- ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDIN
EQUIPMENT DESCRIPTION : ‘ METHOD ITEMS
: Specifi- Qualifi- Specifi- Qualifi- S L
Parameter cation cation cation cation
; ;szj](Stem: . EB OP%rat'ing ) Engineering
. ant ID No. - ime - nginee ]
- _ ‘ i A'ITACI/.Iq 1 Year (N Attachment C | Analysis : "None
Component . ,
, Electrical Penetrations i ) . Simul taneous .
i ssembl o )
o aCtrers - | Temegature |- g0 fpcch ol (p)  |Attachment 84 Test None
General Electric ("F)
Company - . " .
! . . Pressure ) Simultaneo"s
. fodel Number: NSO4 - | Frperyy . 67 _|MAttach. B.3]  (,)  |Attachment BS5| Test - : - None .
* Furction: Low voltage
power and coatrol primary | pajative - _ _ ' Simultancous -
containment penetration Humidity (%) 100 100 _'(g)  |Attachment BS| Test - : None
Accuracy: Req'd: N/A . -
Demon: N/A Chemical
_ Category: See Attach, A Spray - N/A N/A ey N/A N/A = None
Service: See Attachment A Cadtaby B gi?ébﬁ7 6.5x;07 Attachment B.6 ;. Test
o - iation 4x10° - ; . Engineerin
(RAD) | Attach. B.1 ) (1) Attachment C Ang1ysis .g - 1. None
Location: O |_Aging N/A - Attach.  B.4 (2) Attachment B.7] Test “ None
Flood Level Elev: 552° - - ' " 3 '
8bove Flood Level: ges X | Submergence | N/A 17 N/A ( ) o N/A N/A None
o Al . Ay ; )
Votes: (1) See Section 2.4'in 79-018 report.’ ' : - .- *" Prepared by: _ 4/ %
(2) See Section 4.,1. 1in 79-018 report. X ’ S . . | »
(3) A1l notes and other information not on these . ) T Reviened by._44£4£42£525222;___

sheets are on the attached appendix sheets.

(4) See Section 3.0 and/or Appendix B in 79-01B report. QA Acceptance; -
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ATTACHMENT A
Electrical Penetrations
i
System: 64
Unit: 3
Mark . @ Plant 1.D. No. Room
EB ] - DW TEMP/3ES40] ' 0

EF DW TEMP/3ES3276 0/‘

“FA FCV/FSV-64-28A 00
-28B
o . : -28C
- -28D
-28E
‘ ~28F
( . _ -286G
‘ -28H
-28J
-28K
-28L

N Vv 281 ' , Y
|
|







.(

Penetrations
Connectors
Cable

Penetrations ~

Connectors
Cable

Penetrations
Connectors
Cable

Penetrations
and Cable

Connectors

Penetrations
Connectors
Cable

Penetrations
Connectors
Cable

Penetrations
Connectors
Cable

Attachment B EEB — 64#~00/4

Rey,

-Integrated dose - 10 years normal .operations plus one LOCA.

3%2 . ° . N
325
340

136.7 . . y
93 : .
77.7 , L

40 years
10 years
40 years -

GE Report EPAQ-055, Low Voltage, Emergency Environmental Test
GE Report EPAQ-060, Maximum Emergency Environmental Test-Signal
GE Report EPAQ- 06], Maximum Emergency Environmental Test-Low .
Voltage

Wyle Laboratory Report 43854-2, Browns Ferry Connectors Sandia
Report

TVA Engineering Report EEB-1921
TVA 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 0588 Materials List (Crossl1nked Polyethylere)

Material tests
Sequential tests
Generic Material tests

Lo IL T P
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Rev “

ATTACHMENT C
TVA Engineering Repoet 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 1E 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 gamma dose by about 25 percent.
Therefore, the integrated 40-year normal operatijon plus one LOCA dose

seen by the box contents will be approximately 1.05 x:]O rads gamma and

* the 10-year plus LOCA dose would be about 4.9 x 107 rads gamma. GE report -

EPAQ-046 indicates this, level should cause no change in the epoxy sealant.
The GE Vulkene cabge (cross-linked polyethylene) is also known to be little

rads gamma (see the NRC 0588 materials list for 7
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,".
1ndicates 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 qua11f1ed for 10 years (see Hy]e
report 43854-2).
The combined LOCA-HELB profile for Browns Ferry causes thermal aging
quiva]ent to less than 30 days normal operation, as calculated by the

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 satisfactony (see GE
report EPAQ-037, Epoxy Insulation Resistance Tests) and that of the

cable is well documented Therefore, they will vemain 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-HELB 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 h1gher than is expected
to actually occur.
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ATTACHMENT C (Continued)

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.
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Facility: Browns Ferry Nuclear Plant -.

N

SYSTEM CONPONENT EVALUATICN WORK SHEET (Rev 2)

N
.

(3)

’

Sheet No. cep.ga.0015-

[Pree ey

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

Unit: 3 . Revision
focket: 50-296 . Date
ENVIRONMENT "OOCUMENTATION REF GQUALIFICATION OUTSTANDING
"QUIP:' NT DESCRIPTION METHOD ITENS
- Specifi- Qualifi- Speciti- Qualifi- ‘
Parameter cation cation cation cation
System: 64 - -Operating Engineering
-Plant ID No. EF. Time C .
- Arraen . A |1 Year 1) Attachment C | Analysis "None -
Component
Electrical Penetrations -
ssembly Temperature - :
Snutacturer: 5 . B.2: Attachment BY Test - None
Genéra i Electric ("F) 325 Attach. 8.2 (4) il I
Company p
1 . ressure ,
#odel Nurber; NSO4 (PSIA) 67 Attach. B.3 (2) Attachment BS5| Test None .
Funiction: Low voltage :
power and -control primary | patative ]
containment penetration Humidity (%) 100 100 (3)- Attachment BS| Test None
ccuracy: Req'd: N/A -
Demon: N/A Chemical : |
Category: See Attach. A Spray N/A N/A { 4) N/A N/A - None
Service: See Attachment A i 2%&6] 5,5)%07 nttachment B.6|1. Test
. Radiation X ) 2. Engineerin
X (RAD) Attach. B.3 10 (4) Attachment C A:zgnysis 9 None
Location: . O Aging N/A Attach. B.4 (2) Attachment B.7]  Test ' * None~
Flcod Level Elev: 552 " “ '
fbove Flood Level: Yes X | Submergence N/A N/A ‘ ) N/A N/A None .
No ) 4)
. Votes: (1) See Section 2.4 in 79-01B report. *" Prepared by: _ /. M
(2) See Section 4.1. in 79-018 report. T : ewed gg Zié@
. (3) A11 notes and other information not on these Reviewe b"’.’ :
sheets are on the attached appendix sheets. ' - . |
(4) ; QA Acceptance:




System: 64
Unit: '3

Mark

EB
EF
FA

_ ATTACHMENT A

Electrical Penetrations

Plant 1.D. No. o Room

-~ DW TEMP/3ES401 ' . 0,

DW TEMP/3ES3276 ] 0/
FCV/FSV-64-28A 00
-288
-28C
-28D
-28E
~28F
-28G
~28H
-284
=28K
-28L
\4 _=28M. \/
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1. -Integrated dose

2. Penetrations
Connectors

Cable -

3. Penetrations -
Connectors -
Cable -

. 1 Penetrations -
Connectors -
Cable -

E-3

5. Penetrations -
and Cable

Connectors -

6. Penetrations -
Connectors -

“ Cable
‘\ . 7. Penetrations

Connectors -
Cable -

8. Penetrations
Connectors
Cable -

Attachment B - EEB ~b%-00/S

. Rev
- 10 years normal operations plus one LOCA.

352 >
325
340 va

136.7
93
77.7

40 years
10 years
40 years

GE Report EPAQ-055, Low Voltage, Emergency Environmental Test
GE Report EPAQ-060, Maximum Emergency Environmental Test-Signal
GE Report EPAQ-061, Maximum Emergency Environmental Test-Low
Voltage - . .
tlyle Laboratory Report 43854-2, Browns Ferry Connectors Sandia
Report :

TVA Engineering Report EEB 1921
TVA 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 0588 Materials List (Crosslinked Polyethylene)

Material tests
Sequential tests
Generic Material tests
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ATTACHMENT C
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 1E 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 ganma 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 and
the 10-year plus LOCA dose would be about 4.9 x 107 rads gamma. GE report
EPAQ-046 indicates this level should cause no change in the epoxy sealant.
The GE Vulkene cable (cross-linked polyethylene) is also known to be little
affected by 1 x 10° rads gamma (see the NRC 0588 materials list for 7
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. . A .

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 -
quiva]ent 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 EPAQ-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-HELB 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)

In conclusion, the penetration aiid™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.
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See Section 3.0 and/or Appendix B in 79-01B report.

LERY
i
: (3)
Faci 'hty. Browns Ferry Nuclear Plant . . SYSTEM COMPONENT "EVALUATION HORK SKEET (Rev 2’_ Sheet No. _EEB 64-0016
‘Unit: ’ .. Revision
Docket 50-260 . . Date
ENVIRONMENT DOCUMENTATION REF QUALIFICATION QUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi- - P
Parameter’ cation cation cation cation
. 64 : T
System: Operating  [Attachment Al v Attachment Engineering None
?lant ID No., Attachment A Time c:3 Analysis
C t Cable WVA, (PE) ()
omponent Cable ’ -61-40¢
168G, 2/c, Type MS . . ;:’gegg gldam N ‘
Manufacturer: Attachment B Te“.‘P‘(’-Bgi);"re | en 203 (4) Attachment C.2| AttachmentC.2 None
' N/A " N/A * None
tod : N/A Pressure N/A
odel Number: N/ (PSIA) 15 () .
Furiction: : IPCEA S-61-402 Standard
Signal/lnstrumentatlon Relative . . par 3.9, Material
Humidity -(%) | , 100 - 100 (4) 3.7.3, 6.7 Requirement None
Accuracy: Req'd: N/A e
Demons: N/A Chemical
Category: Attachment A Spray N/A N/A (4) N/A . N/A ‘None
Service: Attachment A . ’ NUREG-0588 ori
N Radiation 7 4 ]'07 . Haterial 3222:121
_ : (RAD) 2.1 x 10 X (4) List | Tests None
tocation: 9 . Aging N/A 20 years (2) Attachment C.1| Oper. Experience None
Flood Level Elev: §52' : , - S
Above Flood Level: ﬁgs Submergente N/A N/A ‘ (45_ N/A WA . None
Yotes: (1) See Section 2.4 in 79-01B report. . . " Prepared by: __/t/. M
: (2) See Section 4.1.2 in.79-01B report. - : oWt e T od by gz ﬁ é é
i (3) A1l notes ahd other information not on these . ' Revi?we ViAol
i sheets are on the attached appendix sheets. v . e .
i. (4) QA Acceptance;
‘ = -
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Attachment A

‘ N System: 64 EEB- 64- 0016
L Unit: 2 PR Rev
Component: Cable
Mark: WVA
) Plant 1. D. No. Room Function/Service Category Operating Time
1R2870 9 PT-64-67 Air A 1yr
2P2870 - 9 - PT-64-67 Air . A 1yr
3R2870 ‘, 9 PT-64-67 Air A 1yt
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Contract No.

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

822676 from SQN
76K5-87232

827773 from BLN
78K5-824447

826953 from BLN

78K5-824447

77K5-820991
73C7-84211

L ]

ATTACHMENT B

Mark WVA

Type

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

. FREP/CPE

FREP/CPE

FREP/CPE

- eeg o f-00/6

Rev

L

Manufacturer

Rockbestos

Continental Hire & Ca

Rockbestos

Continental Wire & Cable

Continental VYire & Cable

Anaconda
Anaconda

Boston Ins. Wire
nT
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(i,\ Revision: 0 ‘

ATTACHMENT €

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 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 immersed 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 O (the containment), the
service which these cables have geen 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 .

S 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.

o sb— -




R e dld

‘:,...._«
-~
.

-

13
: sysT ' (3)
Facility: Browns Ferry Nuclear Plant . . SYSTEM CONPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _EEB 64-0017
dnit: 2 . . Revision
socket: 50-260 Date _
ENVIRORMENT DOCUMENTATION REF QUALTFICATION QUTSTANDING
EQUIPMENT DESCRIPTION . - * METHOD ITEMS
‘Specifi- Qualifi= Specifi- Qualifi- - . * .
Parameter cation cation cation _cation
System: 64 Operating "~ Iattachnent A 1 year Attachment C3| Engineering None
>lant ID No. Attachment A Time-r - m #nalys1s and
Y es
“omponent Cable WVA, (XL/&P}
16AUG, 2/c, Type MS . - g?negic
‘anufacturer: Attachment B | Tempegature | . 385 4 Attachment C-1 Te?g aneots None
. (°r) . (4)
N/A H/A - N/A . .None
. Pressure
“od ; s N/A
odal Number: N/ (PSIA) 5 (4)
‘uniction: . X
Signal/Instrumentation Relative ” gg;ﬁ:;:neous )
Humidity (%
\ccuracy: Req'd: N/A c 100 100 (4) Attachment C.1] Test None
_ Demon: N/A Chemical . ' .
sategory:Attachment A Spray N/A N/A (4) WA WA “ one
yervice: Attachment A . .
- Radiation. 2.1 x 107 8 . gggﬁZAiial
o (RAD) : 2x10 (4) Attachment C.1| Taot None
.ocation: 9 Aging N/A 40 years (2) . [Attachment ¢ 2| Generic Mat'l Tes " None
‘lood Level Elev: 552° ’ . - ’ '
iove Flood Level: Yes X | Submergence | N/A - N/A ( ; N/A N/A None
No ) 4) - o
lotest (1) See Section 2.4 in 79-018 report. : " Prepared by: lk)-\\)gl&25‘
(2) See Section 4.1.2 3n 79-018 report. | awed A, :
(3) A1l notes and other information not on these Reviewed by: S
sheets are on the attached appendix sheets. .- )
(4) QA Acceptance;

See Section 3.0 and/or Appendix B in 79-01B report.
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’ Attachment A

. ) System: 64 EEB- G 00I7

Unit: 2 . Rev

-

Component: Cable

Mark: WVA

Plant I. D. No. Room Function/Service Category Operating Time .
1R2870 9 PT-64-67 Air A 1l yr

2P2870 9 - PT-64-67 Air A 1l yr

3R2870 ‘ 9 PT-64-67 Air A 1lyr
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Contract Ho.

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

822676 from SQN
76K5-87232

827773 from BLN
78K5-824447

826953 from BLN
78K5-824447

77K5-820991
73C7-84211

L]

ATTACHMENT B

Mark WVA

Type

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

" FREP/CPE

FREP/CPE

FREP/CPE

ees o 00/7

Revy

Manufacturer

Rockbestos

Continental Wire & Ca

Rockbestos

ble

Continental Wire & Cable

Continental Wire & Cable

Anaconda

Anaconda

Boston Ins, Wire
ITT
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Sheet No: EEB ~&6<4=-00/7

. Revision: O

. ‘ ATTACHMENT C

C.1 TVA Engineering Report No. 1945

c.z

c.3

Cable types: Coax, Triax, and Signal Cables of Cross~Linked Polyeqpylene
Construction

Rooms: 0-18 . . s

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

X

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 Ju1§ 1977, amended 1979.
Franklin Institute Test Report‘F-05120 dated May 1980.

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

NUREG~0588 Material List .

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.

v

Reviewed hy:

Prepared by:

QA Acceptance:
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

. (3)
Sheet No. EEB

f\‘

'Facility: Browns Ferry Nuclear Plant . < 64-0018
‘Unit: 2 . Revision
Docket: S50-260 ) Daté =
. ENVIRONMENT DOCUMENTATION REF QUALIFICATION | OUTSTANDING
EQUIPMENT OESCRIPTION - METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi- . : -
Parameter cation cation cation cation
System: 64 Operating  |AttachmentA] 1 Year Attachment |  Engineering None
Plant ID No. Attachment A Time . C.4 Analysis :
Component  Cable WCA, (P
14A4G, 1/c !
i . . Attachments .
Hanufacturar: Attachment B Te‘mp‘(asggm. 21 153 (4) lc.1 and C.2 |Attachment C.3 None
Model Number: N/A Pressure 15 :
‘ (PSIA) N/A (a) N/A N/A None -
Furiction: Control/Power . IPCEA S-61-404 Standard
' Relative ( 5 ) ) pa; 3.9, 3.7.3 Material
. Humidity (%). i 6.7 Requirement _None
Accuracy: Req'd: N/A - 100 100 (4)
] Demon: N/A Chemical
Category: Attachment A Spray N/A N/A () N/A N/A " None
Service: Attachment A . ] NUREG-0588 Generic
N Radiation 7 . . Materials Material
Locati g (RAD) 2.1 x 10 4x107 (4) List Test None
-ocation: = - Aging N/A 20 vears (2) 2] Oper, Experience None
Flood L$ve1 Elev; 5521 i . ] .
Above Flood Level: Yes X | -Submergence | N/A N/A : ’
. No X (a)" N/A N/A None

Notes: (1)
- (2)

See Section 2.4 in 79-01B report.
See Section 4,1.2 in 79-01B report.

(3) A1l notes and other information not on these

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

) Prepared by:

L 4

AR
Reviewed by: éﬂ ZM

QA Acceptance:




Systém: 64
Unit: 2

Component: Cable

Mark: WCcA (PN)

Plant 1. D. No.

Room

~ Attachment A

EEB-é4- oolF,
" Rev

Function/Service Category Operating Time

1RP23-IA
1RP97-IIA
1RP97-1IA
1RP322-I1IB
1RP260-1B
1RP322-11B
2RP23-TA

* 2RP97-1IA

2RP97-1TA
2RP322-11B
2PP260-1B ,
2RP322-11B"
3RP23-1A
3RP97-IIA
3RP97-1IA
3RP322-1IB
3RP260-1B
3RP322-11B

W WO WO WOWOWWOWOWOWOWWOWWWY

PS-64-56A Air A 1 day
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 Alr
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




‘ . . . EEB L4-00/8
N ' - ‘ . ' Rev :

( ATTACHMENT B
Mark WCA

Contract No. Type - Manufacturer
72C7-75128 PN Plastic Wire & Cable Corp
72X7-74885-1 PN Brand-Rex |
73C7-84528 PN Plastic Yire & Cable Corp 4B
67C3-91618 . PN Brand-Rex Lt ! f
72C7-75328-1 PN, ) Brand-Rex :
~7oc7-5§179-1 PN ‘ Brand-Rex !

TR 822378 ) !
822639) 72@‘;‘*‘;‘;{;’& : PN * Plastic Nire & Cable Corp ;
822915) T - . ’ .
72C7-83874-1 ' Plastic Wire & Cable Corp

»
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C.1
'C.2

C.3

C.4

Sheet No.: EEB- é4-0018

Revision: 0

ATTACHMENT C

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 WC5). oThese standards
pr8vide a groduct 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
temgeratureg, as the material was subjected to air oven aging of
1217 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- 1ags in ¥he 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 Wyle Laboratory tests to be concluded next
April or replaced at the next refueling outage.

Temperature Qualification Method

€.3.1 Standard material 1ong-term’over1oad 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.

1
1

Prepared by:

Reviewed by:

QA Acceptance:







P ‘.

-~ .

' ._ c (3)
Facility: Browns Ferry Nuclear Plant SYSTEM COHPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _EEB 64-0019
Unit: ¢ ) . . Revision
Docket: 50-260 , ‘ Date
ENVIRONFMENT DOCUMENTATION REF QUALIFICATIGN OUTSTANDING
EQUIPMENT DESCRIPTICN = METHOD ITEMS
Specifi- Qualiti- Specifi- Qualifi- :
Parameter cation cation cation cation
System: 64 Operating  |AttachmentA; 1 Year Attachment Engineering None
Plant ID No. Attachment A Time ) C.% Analysis
Component Cable WGB, (PHJ)
120MG, 2/c .
Attachments .
Manufacturar:Attachment B Temp?52§ure 211 153 () C.1 and C.2 |Attachment C.3 None
. ‘ Pressure
Fodel Number: N/A 15 .
(PSIA) N/A (2) N/A /A None
Function: Control/Power IPCEA 5-61-403 Standard -
’ Relative ( , par 3.9, 3.7.3 Material l
Humidity (%) 6.7 Requirement None
Accuracy: Req'd: N/A 100 100 (4)
Damon: N/A Chemical
. . Spray . - ]
Category: Attachment A N/A N/A (3) N/A N/A None
Service: Attachment A - NURER-0588 Generic
- Radiation 2 . . Materials Material
Locat (RAD) 2.1 x 10 4x10/ (a) List Test Hone
ocation: g Aging N/A 20 _vears (2) Attachment C.2i Oper, Exoerience None
Ficod Level Elev: 552' .
: ) Al 3 |3 «
Rbove Floed Level: xgs K | Submergence N/A N/A (2 N/A ' N/A None
Notes: (1) See Section 2.4 in 79-018 report. : Prepared by: [(Z‘)@LLZ§?\
- (2) See Section 2.1.2 in 79-018 report. ] iewed b Z ﬁ%sé Z
(3) A1l rotes and other information not on these Reviewed by: 47
sheets are on the attached appendix sheets. . )
(4) See Section 3.0 and/or Appendix B in 79-01B repdyt. QA Acceptance:
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System: 64

Unit: 2

Component:
Mark:

Cable
WGB (PNJ)

Plant I. D. No. Room

1ES750-1
1ES991-1
1ES992-1
1ES753-1
2ES750-1
2ES991-1
2ES5992-1
2ES753-I
2ES3253-11
3ES750~1
3ES991-1

, 3ES992-1

3ES753-1

W WO WOWWWWWOWWWWWNY

Attachment A

Function/Service

PS-64-58B
PS-64-58B
PS-64-58D

.PS=64-58D

PS-64-58B
PS-64-58B
PS-64-58D
PS-64-58D
PS-64-58C
PS-64-58B
PS-64-158B
PS-64-58D
PS-64-58D

Alr
Air
Alr
Alr
Alr
Alr
Afir
Air
Air
Air
Air
Alr

Air

EEB-C4~ aO/F
Rev

Category Operating Time

A 1 yr
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" . Rev
ATTACHMENT B :
Mark WGB

Contract No. Type Manufacturer
67€3-91618 * PNJ Brand-Rex
73C7-84528 : pJJ Rome Cable
75K7-86150-1 PJJ Cyprus
75K5-86506-1 PJJ ] American Insulated Yire
74C7-85069-1 :AR] Rome
70C7~54179-2 PNJ Plastic Wire & Cable Corp
71X7-54761-1 PNJ . General-Cable

72C7-54872 PNJ Plastic Wire & Cable Corp
70C7-54179-1 PNJ Brand-Rex .
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Sheet No.: EEB- 64-00/9

~ Revision: 0

ATTACHMENT C

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 WC5). These standards
pr8vide 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
temgerature » as the material was subjected to air oven aging of

1217 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 immersed in

water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes, -
and 2200 voits 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 conciuded next
April or replaced at the next refueling outage.

Temperature Qualification Method

C.3.1 Standard material 10ng-tenﬁ 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,
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Facility: Browns Ferry Nuclear Plant . SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _EEB 64-0020.
Unit: 2 . Revision
Docket: 50-260 Date
ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualiti- Specifi- Qualifi-
Parameter cation cation cation cation
System: 64 Operating  |Attachmentii 1 Year Attachment |  Engineering None
Plant ID No. Attachment A Time M C.4 Analysis
Component  Cable WHB, (PfiJ)
14AdG, 2/c - .
7 Attachments
Manufacturar:Attachment B Tenpegqture 214 153 (4) C.1 and C.2 |Attachment C.3 None
HFodel Number: N/A  Pressure 15 : X
(PSIA) N/A (4) N/A N/A None -
Furicticn: Control/Power IPCEA $-61-403 Standard
: Relative par 3.9, 3.7.3 Material
Humidity (%) 6.7 Requiremént None
Accuracy: Req'd: N/A 100 100 (4)
Demon: N/A Chemical )
Category: Attachment A Spray N/A N/A (4) N/A N/A * None
Service: Attachment A . NURER-0588 Generic
- Radiation 2.1 x 107 : . Materials Material
(RAD) X 4x10/ (4) List Test None
Location: 2 : : —
Aging N/A 20 vears (2) Attachment C.2]| Oper. Exnerience None
chod Leve} Elev: 552! . '
Ebove Floed Level: xgs‘ﬂ Submergence | N/A N/A (5 ” N/A  vone
Notes: (1) See Section 2.4 in 79-018 report. : Prepared by: LY. ‘)kﬁbzé\
- (2) See Section £.1.2 in 79-018 report.

3)
(4)

All notes and othar information not on these
sheets are on the attached appendix sheets.

See Section 3.0 and/or Appendix B in 79-018 rapoyt.

Reviewed by: A, %M
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Attachment A

' System: 64 EEB-¢4= 0020

( » Unit: 2 Rev
Component: Cable
Mark: WHB (PNJ)
Plant I. D. No. Room Function/Service Category Operating Time '
1ESS5-I 9 PS-64-57B Air A 30 days
1ES21-1 9 - PS-64-57D Air .
2ES2678-11 9 PS-64-57A Air . . ¢
2ES5-1 9 PS-64-57B Air
2ES21-I 9 PS-64~57D Air
2ES2681-1 9 PS-64-57C Air
2ES3250-11 9 PS-64-58A Air
2ES3491-11 9 PS-64-58A Air
2ES3492~-1I1 9 PS-~64-58C Air
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Contract Ho.

67C€3-91618
87148 XFR From SQN 72C7-
75228-1

75K7-86150-1
73C7-84528

75K5-86506~1
72C€7-75328-2
70C7-54179-1

ATTACHMENT 8

Mark WHB

Type
PNJ
PJJ

PJJ,
PJJ
PJJ
PNJ
PNJ

Rey

Manufacturer

Plastic Wire & Cable
Plastic Wire & Cable

Cyprus
Rome Cable
AM
Tamaqua
Brand-Rex
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Sheet No.:_EEB-L4-0020 !

'\‘

Revision: 0

- " ATTACHMENT C . L.

C.1 1IPCEA 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 (NEMA WC5). These standards
prgvide a Broduct with an operating rating of 75 C continuous,

95~ C (203" F), 500-hour overload rating total in a normal 1ifetime.
The{ are constructed of polyethylene insulation with Nylon and PVC
Jacketing. .

The jacket material has a higher retention of strength at elevated 1
) . temgeratureg, as the material was subjected to air oven aging of
. 1217 C (250" F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,

1 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 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 lyle Laboratory tests to be concluded next
April or replaced at the next refueling outage.

C.3 Témperature 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:
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Facili%g: Browns Ferry Nuclear Plant SYSTEM COMPONEMT EVALUATION WORK SHEET (Rev 2) Sheet No. _ EEB 64-0021
Unit: : . Revision
Cocket: 50-260 Date
ENVIRONMENT DOCUMENTATION REF QUALIFICATION OQUTSTANDING
EQUIPMENT DESCRIPTION . METHOD ITENS
Specifi- Qualiti- Specifi- Qualifi- :
Perameter cation cation cation cation
System: 64 Operating AttachmentA] 1 Year Attachment Engiﬁegring None
Plant ID No. Attachment A |  Time o c.4 Analysis ;
“Component  Cable
14A4G, 2/c, WHB, (PNJ) - A N
’ ttachments i
Manufacturar:Attachment B Tempfgggure' 174 153 (3) C.1 and €.2 |Attachment C.3 None i
. Pressure
Model Nuwber: N/A .
(PSIA) 15 /A (5) n/A N/A Mone
Function: Control/Power IPCEA 5-61-403 Standard
: Relative ( . par 3.9, 3.7.3 Material .
Humidity (%) . 6.7 Requirement None !
Accuracy: Req'd: N/A 100 100 (4) :
Damon: MN/A Chemical g
aa . Spray . -
Category: Attachment A N/A N/A (4) N/A N/A None
Service: Attachment A C - NUREG-0588 | Generic
- Radiation 4 . . Materials Material
. 12 (RAD) 3.1 x 10 4x107 (4) List Test None
Location: Aging M/A 20_years (2) Attachment C.2| Oper, Experience None
Flood Level Elev: 552' )
Roove Flood Level: Yes X | Submergence N/A N/A ( 5 N/A N/A None
no . | 4)°

Notes:

-

(1)
(2)
()

(4)

Sce Section 2.4 in 79-01B report.
See Section £.1.2 in 79-018 report.

AN notes and other information not on these
sheats are on the attached appendix sheets.

See Section 3.0 and/or Appendix B in 79-018 report.

" Prepared by: . )@?&Zf\

Reviewed by: W

QA Acceptance:




System: 64

Unit: 2

Component: Cable
Mark: WHB (PNJ)
Plant I. D. No. Room
1PL3805 12
2PL3805 12
3PL3805 12
1PL3805 12
2PL3805 12
3PL3805 12

Attachrient A

Function/Service

FSV-64-31 Air
FSV-64-31 Air
FSV-64-31 Air
FCV-64-31 Air
FCV-64-31 Air
FCV=-64=31 Alr

EEB-L4- 002
Rev

Category Operating Time
A/B 1 hr/t yr

A/B 1 br/1l yr

A/B 1 hr/l yr

A lyr

A lyr

A 1l yr




v I

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

gp b4-002) .

. Rev
Mark VHB
Type. Manufacturer
PNJ Plastic Hire & Cable
PJJ Plastic Wire & Cable
PJJ, ) Cyprus
PJJ . . Rome Cable
PJJ - AIH
PNJ ) Tamaqua
PNJ Brand-Rex

I
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C.1
c.2

C.3

C.4

Sheet No.:__EEB- 64 -002/

Revision: 0

ATTACHMENT C

IPCEA S-61-402 Paragraph 3.9 and Appendix D-
TVA Engineering Report No. 1943 '
Cable types: PJ, PN, PNJ, PJJ, PSJ

Roonis 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
prgvide 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
temgerature » as the material was subjected to air oven aging of
1217 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 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.

Prepared by:

Reviewed by:

QA Acceptance:
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Facility: Browns Ferry Nuclear Plant- SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) ,Sheet No. EEB 64-0022
‘Unit: . Revision
Docket: 50-260 . ] . Date
ENVIRONMENT DOCUMENTATION REF QUALTFICATION -QUTSTANDING
EQUIPMENT DESCRIPTION : METHOD ITENS
: . Specifi- Qualifi- Specifi- Qualifi- :
Parameter cation cation cation cation
System: 64 Operating Attachment Al | yeap Attachment Engineering None
rlant ID No, Attachment A Time : (1) c.3 Analysis
Component Cable WVA, (PE) IPCEA S-61-40?
16AWG, 2/c, Type MS . . . par 3.9 and .
Manufacturer: Attachment B Tempfgggure 199 203 () Attachment C.2| AttachmentC.2 None
: . Pressure N/A N/A " N/A * None
4odel Number: N/A (PSIA) 15 (2) ;
Furiction: : IPCEA S-61-402 Standard
Signal/Instrumentation Relative par 3.9, Material .
Humidity (%) 100 100 (4) 3.7.3,76.7 Requirement None
Accuracy: Req'd: N/A ’ - -
Demon: N/A Chemical
< A A Spray 1 /A Nor
Category: Attachment N/A N/A - (4) N/A N/A None
Service: Attachment A . ' NUREG-0588 Generic
i Radiation 4 : Haterial Material
, 2 (RAD) 31x107 | 4l (4) List Tests None
tocation: 1 Aging N/A 20 years (2) Attachment C.1| Oper. Experience “None
Flood Level Elev: 552" - ) - d _ ’
ﬁbove Flood Level: ;gs X | Submergence N/A Q/A . (0 N/A N/A None

Notes: (1)

See Section 2.4 in 79-01B report.

(2) See Section 4.1.2 $n 79-018 report.

(3) A11 notes and other information not on these
I sheets are on the attached appendix sheets.

i ()
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See Section 3.0 and/or Appendix B in 797plB rebdft.
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‘Attachment A

System: 64 : | EEB-64- OO22
Unit: 2 . Rev
Component: Cable
Mark: WVA
Plant 1. D. No. Room Function/Service Category Operating Time -
1R2726 12 PX-64-51 Air A/B . | hr/-llyr
1R2725 12 PX-64-5) Air - LA
2R2726 . 12 PX~-64-51 Air A ¢
2R2725 12 PX~-64-51 Air . .
2R2725 12 PT~64-5) Air "
2R2726 12 PT-64-51 Air . . N
2R2715 12 PX-64-54 Air . .
2R2716 12 LT-64~54 Air - ) :
3R2726 12 PX-64-51 Air
3R2725 12 ’ PX-64-51 Air . .
* k

T







TR
TR

TR

Contract No.

77K5-823265

- 72C7-83944

69C3-64863-1 °
72C7-74910-1

822676 from SQN
76K5-87232

827773 from BLN
78K5-824447 '

826953 from BLN
78KX5-824447

77K5-820991
73C7-8421

4

ATTACHMENT B

Mark WVA

Type

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

" FREP/CPE

FREP/CPE

FREP/CPE

EEB 64"00 22—-

Rav

* Manufacturer
Rockbestos .
Continental Wire & Cable
Rockbestos
Continental Wire & Cable

Continental Wire & Cable
Anaconda
Anaconda

Boston Ins: Hire
ITT

e 8 PGS P S S ——— St - &
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c.

c.2
C.3

Sheet No: EEB- g4t~ OO22-

Revision: O

ATTACHMENT C (Continued)

(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 198]. coo

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.

Standard Material Long-Term Overload Temperature Rating
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 . SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _EEB 64-0023
Unit: 2 . Revision
Docket: 50-260 . Date
ENVIRORMENT ] DOCUMENTATION REF QUALTFICATION OUTSTANDING
EQUIPMENT DESCRIPTION - METHOD ITEMS
.. | Specifi- Qualifi- Specifi- Qualifi- . .
Parameter cation cation cation cation
System: 64 Operating  |Attachment Al 1 year Attachment G3| Engineering None .
Plant ID No. Attachment A Time . ?nalysis and :
, es
Component Cable WVA; (XL/HP)
- Generic
16AWG, 2/c, Type US . Simultaneous
Vanufacturar: Attachment B Temp_f(zgg;:ure. 199 385 (3) Attachment C.1| Test None
N/A N/A - N/A * -None
od . N/A Pressure
odel Number: N/ (PSIA) 15 (1) .
Function: ) :
Signal/Instrumentation Relative ) h g?ﬁﬁ?lgneous .
Humidity (% ' — 100 ’
Demon: N/A Chemical ' '
sategory:Attachment A Spray y . ;
2 : ) N/A N/A (4) N/A N/A None
service: Attachment ]
. Radiation 4 8‘ ) . ‘ gggﬁgiﬁia]

. . (RAD) 3.1 x 10 2x10 (a) Attachment C.1| Ject Hone
.ocation: 12 - Aging N/A - .40 years (2) Attachment ¢ 2| GenericMat'l Tes " None
“lood Level Elev: 552! .. ' g ’ ,
bove Flood Level: YesX | Submergence | N/A N/A ( ) N/A N/A . None

No S - 4) - R .
lotest (1) See Section 2.4 in 79-01B report. : " Prepared by: /2/-‘)§é92§;‘
(2) see Section 4,1.2 §n 79-01B report. . 0 ¥,

(3)

A1l 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 repﬁft.‘

" Reviewed by:

QA Acceptance;
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System: 64

Unit: 2
Component: Cable
Mark: WVA
Plant 1. D. No. Room
1R2726 12
1R2725 12
2R2726 12
2R2725 12
2R2725 12
2R2726 12
2R2715 12
2R2716 12
3R2726 12
3R2725 12

Attachment A

Function/Service

Category

EEB-&4 0013

Rev

Operating Time

PX~64~51
PX~64-51
PX-64~51
PX~64-51
PT-64-51
PT-64-51
PX~64-54
LT-64-54
PX-64-51
PX-64-51
1

Alr
Air
Alr
Air
Air

Alr

Alr

Alr -

Alx
Alr

A/B

1 hr/1 yr
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ATTACHMENT B

Mark WVA -
Contract Ho. Type Hanufacturer
77K5-823265 FRXLPE/CSPE ) . Rockbestos
72C7-83944 FRXLPE/CSPE Continental Wire & Cable
69C3-64863-1 ° PE/PVC Rockbestos
72C7-74910-1 XLPE/CSPE . Continental Wire & Cable
TR 822676 from SQN . FREP/CPE Continental Wire & Cable
76K5-87232 .
TR 827773 from BLN " FREP/CPE Anaconda
. 78K5-824447 '
TR 826953 from BLN FREP/CPE Anaconda
78K5-824447
77K5-820991 ' " Boston Ins. Wire

73C7-84211 : T

r— - o m—

Pes e ow
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‘ : : Sheet No: EEB —§ 4 ~J023
(

Revision: O

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 polyethyiene insulation,
and the jacket is chlorosulfonatad polyethylene or necoprene. The

following LOCA/SLB tests apply:

¢ Wyle Laboratory Test Report 43854-3 dated April 26, 1978, LOCA
4 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.

i These cables are qualified by the above for all HELB areas and the
A 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.

’
.

Revicwed by:

‘ Prepared by:

QA Acceptance:
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, . - . (3) :
Facility: Browns Ferry Nuclear Plant . SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _EEB 64-0024
Unit: 1 . Revision
Docket: 50-259 . Date .

' . ENVIRONMENT DOCUMENTATION REF QUALTFICATION QUTSTANDING
EQUIPMENT DESCRIPTION " METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
System: 64 Operating . fttachmentA 1 Year Attachment  Engineering None
Plant ID No. Attachment A Time ~ ( ) €.3 Analysis
1
Component  Cable .
16A4G, 3/c, WvB, (PE) IPCEA S-61-404 Standard Mat'l \
. t B | Temperature par 3.9 and | Long-Term Temp. one
Hanufacturer:Attachnen (%) 325 203 (4) __ lappendix ¢.2. | Rating
day N . Pressure N/A N/A N/A " None
Modal :\uq&ber. N/A (PSIA) 69.7 (4) .
Furiction: el IPCEA S-61-407 Standard
: s elative - Ipar 3.9, Material
Signal/Instrumentation | yonidity (%) | 100 100 (1) P.7.3, &'6.7 | Requivement | None
Accuracy: Req'd: N/A
Demon: N/A Chemical
Ca_tegory: Attachment A. Spray NJA N/A (4) N/A N/A - None,
jervice: Attachment A 6.5x10°Y . NUREG-0588 Generic ]
. Radiation 4x10 . Material Material None
) (RAD) Attach. C.1 4x107 (2) List Tests
-ocation:  §. Aging N/A 10 years (2) Attachment C.2| Oper. Experience|  Nome
“locd Level Elev: 552! "
Above Flood Level: Yes X | Submergence N/A N/A : .
¢ Ho ’ (4) N/A N/A None

..i:otes: (1)
' (2)
(3)

bo(4)

-4

Sea Section 2.4 in 79-018 report.

See Section 4,1. 2 in 73-018 report.

A1l notes 'a.nd other information rot on these
sheets are on the attached appendix sheets.

See Section 3.0 and/or Appendix B in 79-018 report.

Prepared by: UM )

Reviewed I_;y:' LA M

QA Accepfanée:
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System: 64

Unit: 1

Component: cCable
Mark: WVB

Plant 1. D. No. Room
JES40L 0
IES3276 0

Attachment A

Function/Service

7E-64-52C DW TEMP
7E-64-52A DW TEMP

1

~

EEB-4f- a02.f
Rev

Category Operating Time.

A 1 Year
¥






<

.-
ATTACHMENT B
" Mark W8
- Contract No. Type
72C7-83849 . CSPE/CSPE
72C7-74910-2 XLPE/CSPE
69C3-64863-1 PE/PVC
TR 822675 from XLPE/CSPE
_ {BN 74C7-85259 -
TR 820907 from XLPE/CSPE
* 74C7-85259 K g

73C7-84211

Rev

Manufacturer
BIW

Okonite
Rockbestos

Belden Corporation

Beldeﬁ Corporation

ITT Surp. |
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Sheet’ No: EEB ~(4. vord

Revision: O

ATTACHMENT C

C.1 . 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
for gontrol 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.
S. Wyle Laboratory Test Report 43854-3. '
6. Franklin Ins:i:ﬁca Test Reports E-C4113 and FC-5120. .

7. Rockbestos Company Test Report dated July 1977 amended 1979. -

~

The TVA value ¢ [ 4 109 rads for the beta accident dose at the =
periphery of the containment is being reevaluated due to its high
value. However, using this value and making reference to the 7901~

B DOR guidelines scection 4.2.1 and the depth dose penetration,

which uwing to t“w low penervating power of beta particles gives a
factor of 10 resuction for 40 mils of jacketing material, and a

factor of 10 fos zn insulacicon thickness of 30 mils and which is
conservative for TVA's 600-volt power and control cables and extremely
conservative fcr 1VA's triax and coax and signal cable due to their
thickness and chi nrresence of metallic shielding material, and
assigning a factor of 5 for the installation shielding of metal

trays, conduit, boxes, and flexible conduit, we arrive at a total
effective 'dose of .8 x 10" pads of beta. .

Since the energy dissipation of gamma radiation ocgurs via ionizing
processes, one can add the accident dose of 4 x 10 rads of gamma
directly. The accumulated integrated gomma l0-year dose (the time ‘
presentl; agsigned to connectors and penetrations).amounts to 7
2.5 x 10" rads which added direcctly 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-O4-0024-

o, ATTACHMENT C (Con'd) - Revision: O

Since the above value of 7.3 x 107 is less than the valugs for

which we have in—agr test data for SROAJ types (1.2 x 107) 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. -

&9

TVA Engineecing Report No. 1942

[&]

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.

d

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

-
1

Reviewed by:

‘ Prepared by:

QA Acceptance:
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See Secticn 3.0 and/cr Appendix B:in 79-018 report.
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TR -' ‘. " - [q 31 ¢ (3) :
Facitity: Brewns Ferry Nuclear Plant SYSTEHM COHPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. EEB-64-0025. i
Unit: . : Ravision 3
Cockot: 50-259 - Date .
ENVIRGITNENT COCURERNTATION REF QUALTFTCATION OUTsm\'a’f“c‘
eQUIPNENT DESCRIPTION : METHCD ITENS
Snecifi- Qualiti- Specifi- Gualifi- . :
Parameter cation cation cation cation
< ~ . .
system 64 0 : 1Y Attachment C | Engineering
perating Attachment A ear :
?izat 1D No. ER Time o Analysis None
Comsonent Electrical:
Penqtrat1on Assembly . . Simultaneous
¥anufacturer: General Temﬂesgtvre 325 Attach. B.& (4) Attachment B.4| Test None
"Electric Company ! :
y e : Pressure | Simultaneous
focel Number: Series 100 (PSIA) 67 Attach. B.3 (2) Attachment B.4 Test None _
Functicn: | .Low voltage
power and control primary Relative * - Simultaneous .
containment penetration Humidity (%).y 100 100 (a). Attachment B.4 Test’ None
accuracy: Rag'd: : N
Dezons Chemical.
So .
Catagory: ‘See Attachment A “'Tgy N/A N/A (a) N/A N/A None
Service:
servic See Attachment A - s . 6.5)(]07 6.9)%07 Attachment B 4 Test
- Rad1u~. 4x109 4x10 . Attachment C | 2 Engineering
. (RAD) Attach, B.1 (a) achment & 1 Analysis None
Locaticn: O Adina /A 40 years (2) Attachment B.§Attachment B.7 None -
Ficod Level Elev: 552 - " ' . R ‘
ssove Flood Level: YesX | Submargence | N/A N/A : N/A N/A None
No . ) (4)°
wotas: (1) See Section 2.4 in 79-018 report. " Prepared by: Zilk72ﬁ5227
(2) Sea Sectien 2,1. in 75-018 report. oL A
(3) Al notes and otner information nct on these Reviewed by: ﬂ/%j%
. shaats are on the attached appandix sheets. . . )
(4) QA Acceptance:







. " EEB-_b4-0025
| Rev 0O

Electrrical Penetrations

System: 64

Unit: e &
Mark Plant 1.D. Ko. Room
EB o DW/TEMP/1ES401 0,
EF . DW/TEMP/1ES3276
FA ‘ FCV/FSV-64-28A 00
-288
o -28¢ -
. -28D
° |
-28F
C -286
-28H
-28J
-28K
' -28L
\L Voo -284

ek A f T cmEme  smmeaet@ ek RiR3
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| Attachment B . EEB — Lo = 002-§
Integrated dose - 10 years normalloperation plus one LOCA Rev
Penetrations 340
Cable 340
Splices 358
Penetration 103
Cable 103
Splices < 134
Penetrations - GE 100 Series Low Voltage Qualification Test Report dated
and Cable January 1974 and Addendum Ho. 1 dated larch 1974
Splices - FIRL Final Report F-C4033-3
Penetrations - TVA Engineering Report EEB 1926
Cable - TVA Engineering Report EEB 1926
Splices - TVA Engineering Report EE? 1926
Penetrations - GE Report 100 Series Low Yoltage Qualification Test Report

dated January 1974 ' ‘

Cable - NRC 0588 Materials List (Crosslinked Polyethylene)
Splices - TVA Engineering Report EED 1926 (Attachment C)
Penetrations - Material TJests
Cable - Generic Material Tests
Splices - Tests and Analysis

PO —







EEB 64 - 0025

. . . 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 1E low voltage power and control -
égrvice into the drywell. TVA designations for these units are EA, EF, and

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 gamma dose by about 25 percent.
Therefore, the integrated 40-yecar 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 HWCSF-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
1ife and the vulkene cable, (Crosslinked polyethylene) is known to be
suitable for 40 years service. The Riychem heat shrink tubing are fully
qualified by FIRL report F-C4033-3 except a normal temperature life equiva-

. lent of the accelerated aging performed was not specified. However the
tubing material is a thermosetting, crosslinked, polyethylene-based material
and the thermal preaging performed 7 days at 1500C, is generally in agreement
with Arrhenius curves experimentally derived for similar insulating compounds
and which predict 40 years life at 800 to 90°C 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.

'
'
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) n i ! (3)
Facm’wtg 8rcuns Ferry hu»]eur Plant .. SYSTEM COMPCNENT EVALUATION WORK SHEET (Rev 2) Sheat No.  EEB.64-0026.
vaice ) ’ . R°v151on
Cocketispn-260 Date
- ENVIRCHNENT - DOCURENTATION REF | QUACTFICATION | OUTSTANDING
EQUIPKENT DESCRIPTICN "~ MZTHCD NS
. " S Snecifi~ Qualifi~ Specifi- Qualifi- | | :
Parzmeter cation cation cation cation
Systom: 64 0 . ) 1Y Attachment ¢ | Engineering
perating Attachment A - Year :
®izat ID No. EE Time o Analysis None
Cemponent Electrical:
Penetratlon Assembly ) . . _ Simultaneous
ﬁanu.acturar: ‘General :Temp%gg§yre 325 ﬁttach. B.3 (2) Attachment B.4] Test None
Electric Company ) X
Wndal Mesbawne . Pressure ) . : - | Simultaneous
Fodel umder: Series ]00, (PSIA) 67 Attach. 8.3 (2) Attachment B.4 Test None
Fusction: _ Low voltage
power and control primary Relative - - . Simultaneous .
containment penetration Humidity (2).] 100 100 (4)" Attachment B.4 Test None -
Accuracy: qu d:
Cemens Chemical.
P . Spray .
Lacegory: See Attachment A N/A: N/A (4) N/A N/A None
Servica: See Attachment A . 7 7 1. Test
.| Rediation '2'?3230 253330 : Attachment %"’J 2. Engineering.

(R&D) AtéachJ B.1 (2) Attachment Analysis None
tocsticn: O Aging /A 40 years (2) Attachment B.§Attachment B.7 None
Flcod Level Elev: 552 - o ) ’
Asove Flcod Level: Yesy | Submergence | N/A. N/A ( ; N/A N/A None

No . A .
nwotes: (1) See Section 2.4 in 75-01B report. " Prepared by: Zuljﬁzész
- (2) See Section 4.1. in 79-018 report. T i vy 2OK A
(3) A1 notes and cther information not on these Reviewed by:
. sheats are on the attached appendix sheets. . . '
(4) QA Acceptance;

See Section 3.0 and/on Appendix B:in. 79-018. report.
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Rev O

ATTACHMERT A

Electrical Penetrations

System: 64
Unit: 2

Mark . Plant 1.D0. Ho. Room

EB ‘ D TEMP/2ES401 . - 0
EF DW TEMP/2ES3276 : 0
FA FCV/FSV-64-28A 00
” ' -28B
-28C
-28D
-28E
-28F
-286
-28H
-28)
-28K
-28L

\ 4 : 2
N/ -284 . Y,

- e —






Attachment B EEB — b F— -co2b

Integrated dose - 10 years normal operation plus one LOCA pg,

Penetrations
Cable
Splices

Penetration
Cable

Splices

Penetrations
and Cable

Splices

Penctrations

Cable
Splices

Penetrations

Cable
Splices

Penetrations
Cable
Splices

340
340
358

103
103
134

GE 100 Series Low Voltage Qualification Test Report dated
January 1974 and Addendum No. 1 dated arch 1974

FIRL Final Report F-C4033-3

TVA Engineering Report EEE 1926
TVA Engineering Report EEB 1926
TVA Engineering Report EE? 1926

GE Report 100 Series Low Voltage Qualification Test %eport
dated January 1974 ‘

NRC 0588 Materials List (Crosslinked Polyethylene)

TVA Engineering Report EEB 1926 (Attachment C)

Material Tests
Generic Material Tests
Tests and Analysis




EEB ~64-0026

Rey

' 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 1E 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 hértinent
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 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 gamma. The
penetration epoxy seals, the Vulkene cable, and Raychem WCSF-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

1ife 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 report F-C4033-2 except a normal temperature life equiva-
lent of the accelerated aging performed was not specified. However the

tubing material is a thermosetting, crosslinked, polyethylene-based material
and the thermal preaging performed 7 days at 1500C, is generally in agreement
with Arrhenius curves experimentally derived for similar insulating compounds
and which predict 40 years 1ife at 800 to 900C 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 vwould 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.
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' (3)
Facility: Browns Ferry Nuc]ear Plant SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _EEB 64-0027.
Unit: 1 . Revision
Socket: 50-259 - Date
ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITENS
Specifi- Qualifi- Specifi- Qualifi- .
Parameter cation cation cation cation N
Svetome 64 1 Year Attachmen ENgIneeETing home
ZySuem: Operating  |AttachmentA . €.4 Analysis
>lant ID No. Attachment A Time ) .
-omponent Cable -
14AWG, 1/c, WCA, (PH None
: Attachments
‘anufacturar:Attachment B Tempc(:sg;:ure. 292 153 (4) C.1 and C.2 |Attachment C.3 :
: . Pressure
‘odel Number: N/A . .
(PSIA) 15.0 N/A (4) N/A N/A None -
‘uriction: Control/Power IPCEA 5-61-404 Standard
: Relative ( par 3.9, 3.7.3 Mate;‘ia]
Humidity (%) 6.7 . Requirement None
ccuracy: Req'd: N/A 100 100 (a)

Damon: N/A Chemical ,
ategory: Attachment A spray N/A. N/A (3) N/A N/A * None
ervice: Attachment A - NURER-0588 Generic

. Radiation 7 . . Materials Material
o, (RAD) 3 x 10 4x107 (4) List Test_ None
ocation: Aging N/A 20 yéars (2) Attachment .21 Oper, Experience Nore
lood Level Elev: 552° . ’ -
bove Flood Level: :lgs)( Submergence N/A N/A (4;_ N/A N/A None,
otes: (1) See Section 2.4 in 79-01B report. Prepared by: __ L. M
(2) See Section 4.1.2 in 79-01B report. :%;ﬁ
, (3) A1 notes and other information not on these .. Rev1ewed by: '#f%
‘ sheets are on the attached appendix sheets. . )
.(4)  See Section 3.0 and/or Appendix B in 79-01B repoyrt. \ QA Acceptance;



Attachment A

' System: 64 EEB-G4~ 0027
;- Unit: 1 Rev :

Component: Cable
Mark: WCA(PN)
Plant I. D. No. Room Function/Service Category Operating Time -
1ES1191-1 2 TS-64-68 AIR A 1 Year
1ES1198-~X 2 TS=-64~-70 AIR A 1 Year
2ES1191-I 2 TS-64-68 AIR A 1 Year t
2ES1198-1 2 TS-64-70 AIR A 1 Year

.







Contract Ho.

72C7-75128
72%7-74885-1
73C7-84528
67C3-91618
7207-75328-1
7067-54179-1

TR 822378)  sucuopah
822639)  75¢7-75228-1
822915)
7207-83874-1

-
— I

£es oF ~0027
* ' Rev
ATTACHMENT B
Mark HCA
Type - Manufacﬁurer
PN Plastic Wire & Cable Corp
PN Brand-Rex
PN Plastic Wire & Cable Coro
PN Brand-Rex L
PN, ‘ Brand-Rex
PN . Brand-Rex )
PN *  Plastic Hire & Cable Corp

Plastic Wire & Cable Corp’

7

- P .
(L Ty T P

S wroamort o
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c.1
c.2

c.3

C.4

Sheet No.: EEB- b4-0027

Revision: 0

ATTACHMENT C

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 WC5). oThese standards
prgvide a groduct with an operating rating of 75 C continuous,

95° ¢ (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
temgerature , as the material was subjected to air oven aging of
1217 ¢ (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 someé 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 voits 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 Qualification Method

C.3.1 Standard material long-term overload temperature rating
€.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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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3) !
rac111ty Browns Ferry Nuclear Plant ' Sheet No. _FEB 64-0028 !
Unit: 1 . Revision
.,ocket: 50-259 Date X
ENVIRONENT DOCUMENTATION REF QUALTFICATION OUTSTANDING
EQUIPMENT DESCRIPTION ' METHOD ITEMS
Specifi~ Qualiti- Specifi- Qualifi- -
Parameter cation cation cation cation . . M
- . 64 : 1 Year Attacnmen ENginmeeTinyg nene
>ystem: Operating  [AttachmentA c.4 Analysis
21ant ID No. Attachment A Time ) .
-omponent Cable
12A4G, 1/c, WBB, (PN) ) Attachments None
fanufacturariAttachment B Tempfsggure‘ 297 153 (4) C.1 and C.2 |Attachment C.3
‘odel Number: N/A Pressuie )
: (PSIA) 15.0 N/A (4) A N/A None
‘uniction: Control/Power “ IPCEA $-61-407 Standard
’ Relative ( . par 3.9, 3.7.3 Material
Humidity (%) 6.7 Requirement None
ceuracy:  Req'd: N/A 100 100 (4)
Demon: N/A Chemical
. . ns Spray . .
ategory: Attachment A N/A N/A (4) N/A N/A None
ervice: Attachment A . . NURER-0588 Generic
- Radiation 3 x 107 . . Materials Material
, ; (RAD) X 4x107 (4) List Test None
ocation: Aging N/A 20_vears (2) Attachment C.21 Oper, Experiepce None
lcod Level Elev: 552° . )
bove Flood Level: Kgs X Submergence N/A N/A . (4;. N/A N/A None
otest (1) See Section 2.4 in 79-01B report. " Prepaved by: __ 4/ Jgete
(2) See Section 2.1.2 in 79-018 report. " R ‘1 db ge Z é é
(3) A1l notes and other information not on these eviewed by: L
) sheets are on the attached appendix sheets. . '
(4) QA Acceptance:

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







System: 64
Unit: 1

Component:
Mark:

Cable
WBB (PN)

Plant 1. D. No. Room

1ES807-1
2ES807-1
3E8807-1

LWWww

Attachment A

Function/Service

TS-64~72. AIR
TS-64-72 AIR
TS-64-72 AIR

EEB-G4 002 8
Rev

Category Operating Time
A 1 Year
A 1 Year
A 1 Year




[ |
. - - Rev

7T ATTACHMENT 8
Mark WaB
Contract Ho. Type Manufacturer _
67C3-91618 PN . Brand-Rex !
73C7-84528 PN ) Plastic Wire & Cable Corp :
72C7-75328-1 PN . *. - Brand-Rex f

70C7-54179-1 . PH " e Brand-Rex







.1

C.2

C.3

C.4

Sheet No.: EEB- 64-002&

Revision: 0

ATTACHMENT C

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 WCS). 0These standards
8v1de a groduct with an operating rating of 75~ C continuous,
¢ (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
tem ratureg 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. Ffollowing this

exposure these samples sustained a dielectric test immersed in

water of 660 volts ac for 6 minutes, 960 volts ac for 5 mxnutes,

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 concliuded 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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Facility: Browns Ferry Nuclear Plant .SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No., _EEB 64-0029.
Unit: 1 . Revision
Docket: 50-259 Date
- ’ ENVIRONMENT DOCUMENTATION REF QUALTFICATION QUTSTANDING
EQUIPMENT DESCRIPTION . METHOD ITENS
] Specifi- Qualifi- Specifi- Qualifi- : -
Parameter cation cation cation cation
System: 64 Operating Attachment A 1 Year Attachment Engineering None
Plant ID No. Attachment A Time - C.4 Analysis
Component Cable
14AUG, 1/c, WCA, (PN) -
? . Attachments
Manufacturar:Attachment B Temp?gggure‘ 139 153 (4) C.1 and C.2 |Attachment C.3 None -
Pressure
Model Number: R/A .
(PSIA) 15.0 N/A (4) N/A /A None
Furiction: Control/Power IPCEA $-61-404 Standard
’ Relative (%) par 3.9, 3.7.3 Material
Humidity (% 6.7 . Requirement None
Accuracy: Req'd: N/A 100 100 (4) . -
Demon: N/A Chemical
Category: Attachment A Spray N/A N/A (3) N/A N/A " None
~ Service: Attachment A - NUREG-0588 | Generic
. Radiation 5 5 ) Materials Material
. (RAD) 3 x 10 4x10 (4) List Test None
Location: 4 - ) X C
Aging N/A 20 vears (2) Attachment C.2]| Qper, Experience None
rlood Level Elev: 552° .. ‘ ,
Above Flood Level: xgsx Submergence N/A N/A (4;_ N/A N/A None
Notes: (1) See Section 2.4 in 79-01B report. : " prepared by: ). Jgede”
’ (2) See Section £.1.2 jn 79-018 report. ] . 5//:2. ?Zt:
(3) A1l notes and other information not on these Reviewed by: Aéa%éhé?{
; sheets are on the.attached appendix sheets. . o
(4) See Section 3.0 and/or Appendix B in 79-01B report. QA Acceptance;







Attachnent A

®
System: 64

EER-bLde- 00 29
Rev

Operating Time

o Unit: 1
LY
Component: Cable
Mark: WCA(PN)
Plant I. D. No. Room Function/Service_ ' Category
1ES3308~-I1 TS-64-73 CS COOLER PMPS A

4
2ES3308 4 TS-64-73 CS COOLER PMPS A
3ES3308 4

TS-64-73 CS COOLER PMPS A

1 Year
1 Year
1 Year






o ey ——a ot o B

‘ B ges 4 f -002§

‘ Rev

ATTACHMENT 8

Mark HCA

Contract No. Type - : Manufacturer
72C7-75128 P . Plastic Wire & Cable Corp
72X7-74885~1 PN Brand-Rex
73C7-84528 PN Plastic Wire & Cable Coro
67C3-91618 PN Brand-Rex Lt
72C7-75328-1 PH. : Brand-Rex
70C7-5?179—1 PN Brand-Rex

TR 822378 . .
822639) ;,oodyoYah PN . " Plastic Wire & Cable Corp
822915) - - , ’ . .
72C7-83874-1 , . Plastic Wire & Cable Corp

TR AR Y TE YTTIRINRTT X UL Wil N

e s ns o




8C

C.1

Sheet No.:_ EEB- 4 ¥-002%

Revision: 0

ATTACHMENT C

IPCEA S-61-402 Paragraph 3.9 and Appendix D

C.2 TVA Engineering Report Ho. 1943

C.3

C.4

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 WCS). oThese standards
prgvide a 8roduct with an operating rating of 75° € continuous,

95~ € (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
temgeraturea, as the material was subjected to air oven aging of
1217 € (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 immersed in

water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,

and 2200 volts for 5 minutes in succession. e

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.

)

Prepared by:

Reviewed by:

I
QA Acceptance:_'
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eyst ‘ (3)
Facility: Browns Ferry Nuclear Plant . SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. . Fen 64-0030
Jnit: 1 . : Revision
Jocket: 50-259 Date
) ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITEMS
‘ Specifi- Qualifi- Specifi- Qualifi- St
Parameter cation cation cation cation S . u
‘uetome 1 Year Attachimen Engineering none
ysiem: 64 Operating  [|AttachmentA C.4 Analysis
"Tant ID No. Attachment A Time M
.omponent Cable
148G, 1/c, WCA, (PH) - ) Attachments None
lanufacturar:Attachment 8 Temp%ggsure. 139 153 (4) C.1 and C.2 |Attachment C.3
'odel Number: N/A Pressure .
(PSIA) 15.0 N/A (4) N/A N/ None -
unction: Control/Power IPCEA S-61-404 Standard
. Relative ( - pa; 3.9, 3.7.3 Material
Humidity (%) 6.7 . Requirement None
ccuracy: Req'd: N/A 100 100 (4)

Demon: N/A Chemical ,
ategory: Attachment A Spray N/A N/A (4) N/A N/A * None
arvice: Attachment A . NUREG-0588 Generic

. Radiation 7 . . Materials - Material
(RAD) 3 x 10 ax107 (4) List Test None
dcation: 5 Aqing N/A 20 véars (2) Attachment C.2 Qper, Experience None
lood Level Elev: 552! . _ ' ' ;
yove Floed Level: Yes Submergence N/A N/A :
¥e X erges () N/A N/A None
tes: (1) See Section 2.4 in 79-018 report. - " prepared by: _[) . “Alels
(2) See Section 4.1.2 in 79-01B report. o Réviewed by: LAY Lol
(3) A1l notes and other information not on these '_ _ Reviewed by: <. »

, - sheets are on the attached appendix sheets. .

(4)

-

See Section 3.0 and/or Appendix B in 79-018 report.

QA Acceptance; -
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Attachment A

System: 64
Unit: 1

Component: Cable
Mark: HWCA(PN)

Function/Service

Plant I. D. No. Room

1ES3746~11 5
2ES3674 5

EEB-4A- 00 J0
Rev .

Category .Operating Time N

TS-64~71 RHR PMP FAN
TS-64-~71 RHH PMP FAN

A 1 Year
A 1 Year




I




Contract No.

72C7-75128
72X7-74885-1
73C7-84528
67€3-91618
72C7-75328-1
70C7-54179-1

822378)  ¢ooiovah

822639

72C7-83874-1

eep @#-0030

< Rey

ATTACHMENT B

Mark wcA
. Type - Manufacturer

PN Plastic Wire & Cable Corp
PN Brand-Rex

PN + Plastic Wire & Cable Corp
PN Brand-Rex Lot
PHN. ' Brand-Rex

PN h Brand-Rex )

PN “  Plastic Wire & Cable Corp

Plastic Wire & Cable Corp

-







C.1
c.2

C.3

C.4

Sheet No.: EEB-64-0030

Revision: 0

ATTACHMENT C

IPCEA S-61-402 Paragraéh 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 WC5). _These standards
pr8vide a groduct with an operating rating of 75° C continuous,

95" € (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
1217 € (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 (Chattanoogé 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.

Prepared by:

Reviewed by:

QA Acceptance:
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' (3)
Facility: Browns Ferry Nuclear Plant SYSTEM COMPONENT EVALUATION HORK SHEET (Rev 2) Sheet No. __ EEB 64-0031
Unit: 1 . . Revision
Dockep: 50-259 Date
ENVIROWHENT DOCURENTATION REF QUALTFICATION OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi- . :
Parameter cation cation cation cation . . Napa
et e - : 1 Year ACLaChilien CAGTIEET TNy O
Pystem: 64 Operating  [AttachmentA C.4 Analysis
"dant ID No. Attachment A Time 0
-omponent Cable
12AWG, 2/c, WGB, (PNJ) - None
i i Attachments
‘anufacturar:Attachment B Tempfgggurg. 139 153 (4) C.1 and C.2 |Attachment C.3 -
Pressure
‘odel Number: N/A .
(PSIA) 15.0 N/A (4) N/A /A None
‘unction: Control/Power 1PCEA §-61-403 Standard
: Relative gar 3.9, 3.7.3 Material
Humidity (%) 1600 100 () 16.7 Requirement None
«ccuracy: Req'd: N/A
Demon: N/A Chemical
. . Spray . e
‘ategary: Attachment A N/A N/A (4) N/A N/A None*
ervice: Attachment A R NUREG-0588 Generic
. Radiation 7 : . Materials Material
) 5 (RAD) 3 x 10 4x107 (4) . List Test None
ocation: Aging N/A 20 years (2)§ Attachment C.2] Oper, Experience None
10od Level Elev: 552! ) )
bove Flood Level: %g;vx Submergence N/A N/A (45. N/A 'N/A None

See Section 2.4 in 79-01B8 report.

See Section 4,1,2 in 79-01B report.

A1l notes and other information- not on these
sheets are on the attached appendix sheets.

See Section 3.0 and/or Appendix B in 79-018 report.

" Prepared by:

RS

Rgviewed by:

SALLL,

QA Acceptance; -







System: 64
Unit: 1

Component: Cable
Hark: WGB(PNJ)

Plant I. D. No.

Room

1ES5738-I1
3ES3715
3ES3723

“

5
5
5

Attachment A

Function/Service‘ Category

EEB-&4- 20 3/
Rev

Operating Time

TS-64-69 RHR'PMP MTR B A
TS-64~69 RHR PMP MTIR B A
TS~64-71 RHR PMP MIR B A

1 Year
1 Year
1 Year

——— tew—
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Contract No.

67C3-91618
73C7-84528
75K7-86150-1
75K5-86506-1
74C7-85069-1
70C7-54179-2
71X7-54761-1
72C7-54872
70C7-54179-1

»
I4 l

L

£eB G 2-003/
. Rev '
ATTACHMENT B
Mark WGB
Type Manufacturer
PNJ Brand-PRex
PJJ « Rome Cable
PJJ Cyprus
PJJ American Insulated Wire
PJ3 Rome -
PNJ Plastic Wire & Cable Corp
PNJ General Cable
PNJ Plastic Wire & Cable Corp
PNJ Brand-Rex .
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C.1

Sheet No.: EEB- 69-~003/

Revision: 0

ATTACHMENT C

IPCEA S-61-402 Paragraph 3.9 and Appendix D

C.2 TVA Engineering Report No. 1943

c.3

C.4

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
pr8vide a 8roduct 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
tem eratureg, as the material was subjected to air oven aging of
1217 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
thernmal 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 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.

Prepared by:

Reviewed by:

QA Acceptance:
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)

Facility: Browns Ferry Nuclear Plant . Sheet No. __FER 64-0032

Unit: 1 : . Revisicn
Cocket: 50-259 Date
ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING .
EQUIPMENT DESCRIPTION - METHOD TENS
Specifi~ Qualidi- Specifi- Qualifi- ;
Parameter cation _cation cation cation ‘ .
System: 64 Operating  |AttachmentA] 1year Attachment C3| Engineering : None
Plant ID No. Attachment A Time M ?nalySIS and
- es
Component Cable WVA, (XL/EP) X
) . . . Generic
164G, 2/c, Type MS Simultaneous
“anufacturer: Attachment B Tempﬁgggure. 217 385 (4) Attachment C.1| Test None
: Pressure N/A N/A /A “MNone
‘cdel NumdSer: N/A
! (psiA) 15 (a) '
function: .
. . r
Signai/Instrumentation Relative ” _ §$Q§¥l§neous
Humidity (% 100 ' ) N
dccuracy: Reg'd: N/A 100 (4) Attachment C.1| Test one
Damon: N/A " | Chemical - '
- . Spra . -
category:Attachment A pray N/A N/A (4) WA M/A None
Jervice: Attachment A ] ] .
- Radiation 3.1 x 107 8 : Sequential .
: (RAD) X 2x10 (4) Attachment C.1| Jacr Nore
-ccation: 6 Aging N/A 40 years (2) Attachment ¢.2| Generic Mat'l Test " None
*160d Level Elev: 552! " ’
\sove Flocd Level: Yes X | Submergence | N/A N/A ( i N/A N/A Hone
No ) : 4) -

{otest (1) See Section 2.4 in 79-018 report. . * Prepared by’:4é4)f7@955}
(2) See Section 4.1.2 in 79-018 report. ] :

(3) A1l notes and other information not on these o ) ) ' ‘ Reviewed by: 4§Z2£Z&Z§éééé2:.

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







Attachment A

o~ System: 64 . . EEB = & 4=~ 003 2-
{ Un'it: 1 L
) . . Rev
| Component: Cable

Mark: WVA
Plant 1. D. No. Room Function/Service Category -Operating Time -
1R2725 6 PT-64~51 AIR A/B 1 Hr -1 ¥Yr
1R2726 6 PT-64-51 AIR. A/B . 1 He ~"1 Yr
1R2715 6 LT-64-54 AIR A/B 1-He' -1 ¥r
1R3886 6 » LT-64-66 AIR A - Hy
3R2856 6 LT-64-66 AIR A I'Hr .
3R2725 6 PT-64-51 AIR . A/B 1 Hr -1 ¥x
3rR2726 6 PT-64~51 AIR A/B 1 H -1Y¥r
3R2715 6 LT-64-54 AIR A/B’ 1Hr - 1 Yr







R

TR

TR

Contract No.

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

822676 from SQN
76K5-87232

827773 from BLN
78K5-824447

826953 from BLN
78K5-824447

77K5-820991
73C7-84211

hlblaind 42 sy -

ATTACHMENT 8

Mark WVA

Type

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

" FREP/CPE

FREP/CPE

FREP/CPE

£ _GF~0o03 T

Rev

Manufacturer

Rockbestos’ .

Continental Wire & Cable

Rockbestos ¢
Continental HWire & Cable

Continental Wire & Cable

Anaconda

Anaconda

Boston Ins. Wire
ITT

B - rime atowmm s o s - P

P S - G———— — e s 8







13C

Sheet No: EEB ~é4"'00.32-

Revigion: O

ATTACHMENT C

Y C.1 TVA Engineering Report No. 1945 .

c.2

c’3

ama -

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

Rooms: 0-138

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 aredqualified by the above for all HELB areas and Ehe
LOCA/SLB of the containment.

NUREG-0588 Material List

Because of the conservatism of the tests for XLPE and for silicone
insulation, including the scverity of the mandrel bend and dielectric
test in water after the combined LOCA/SLB profile, it is our engineering
judgment that there is sufficicnt 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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, Sacih‘ty: Browns Ferry Nuclear Plant . . SYSTEM COMPONENMT EVALUATI-ON WORK SHEET (Rev 2) Sheet No. _FEB 64-0033
- Unit: 1 ' .. Revision
Docket: 50-259° . R Date
: B} ENVIRONMENT DOCUMENTATION REF - QUALIFICATION OUTSTAND]
EQUIPMENT DESCRIPTION METHOD ITENS
. : Specifi~ Qualifi- Specifi- - Qualifi- '
Parameter cation cation cation cation
System: 64 0 . :
P el:'at'mg AttachmentAl Year Attachment Engineering None
Plant ID No. Attachment A Time - ds - Analysis
Component Cable WVA; (PE) TPCEA S-61-403
16AWG, 2/c, Type MS l : ° par 3.9 and . .
“enufacturers Attachment 8 Te‘“"‘(*Eg')“”e ”17 203 (4) . |[Attachment C.2| AttachmentC.2 Hone
" hawe Pressure N‘8 N/A fira None
..Ode] Nu-lvbero N/A (PSIA) 15.0 i (4) -
Furiction: . T 1PCEA S-61-402 Standard
Signal/lnstrumentat1on Relative . par 3.9, Material
) Humidity (%) 100 100 (4) 3.7.3, 6.7 Requirement None
Accuracy: Req'd: N/A - ‘
Demon: N/A - ° | Chemical
Category: Attachment A Spray NA ] N/A {4 /A N/A ‘None
Service: Attachment A . ' NUREG-0588 :
. - | Radiation 7 7 : Haterial 5522:}21
. . (RAD) 3.1x10 ax10 (4) List Tests None
';ocat1on: 6 Aqing N/A 20 years (2)° Attachment C.1| Oper. Experience “None
Flood Level Elev: 67" _ . ’
bl : '
ove Flood Level ;gs)( Submergence N/A N/A (ay N/A . N/A None
Yotes: (1) See Section 2.4 in 79-G1B report. . Prepared by: Q-W
' (2) See Section 4,1.2 in 79-01B report. £ Zaéﬁ
(3) AN notes and other information not on these . Reviewcd bys ‘4
sheets are on the attached appendix sheets. i
(4) QAfAcceptgnce:;

See Section 3.0 and/or Appendix B in 79-01B report.-
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Attachnent A

_ System: 64 R . . EEB (€-0033
) { i Unit: 1 . . .
. . Rev

Component: Cable
Mark: WVA

. Plant I. D. No. Room Function/Service Category -Operating Time
1R2725 6 PT-64-51 AIR A/B iHr-1%r
1R2726 6 PT-64~51 AIR - ‘A/B 1 Hr ~"1 Yr

- 1R2715 6 LT-64~54 AIR A/B 1Hx' =1 Yr
’ 1R3886 6 - LT-64-66 AIR A 1~ Hy

3R2856 6 LT-64-66 AIR | A 1‘Hr o
3R2725 6 PT-64-51 AIR . A/B - Hr -1 Yr’
3R2726. 6 PT-64~51 AIR A/B 1 HE -1 Yr
3R2715 6 LT-64~54 AIR A/B° 1Hr-- 1 Yr

-




Contract No.

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

822676 from SQN
76K5-87232

827773 from BLN
78K5-824447.

826953 from BLN
78K5-824447

77K5-820991
73C7-84211

ATTACHMENT B
Mark WVA

Type

FRXLPE/CSPE

FRXLPE/CSPE
PE/PVC
XLPE/CSPE

" FREP/CPE

FREP/CPE

FREP/CPE

£eg ¥ ~0033

Rev

Manufacturer
Rockbestos .
Continental Wire & Cable
Rockbes tos
Continental Wire & Cable

Continental Wire & Cable
Anaconda

Anaconda

Boston Ins. Wire-
ITT

G nr hire g awes W wE W

- ———— -
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, : (3) ;
Eﬁ?i‘ity’ Browns Ferry Nuclear Plant . SYSTEM COMPONENT EVALUATION WORK SHEET (Rgv 2) ihegt No. _EEB 64-0036 ;
S | ; . . evision
Docket: 50-259 . Date .
ENVIRONMENT DOCUMENTATICN REF QUALIFICATION OQUTSTANDING
"EQUIPMENT DESCRIPTION METHOD ITENS
. Specifi- Qualifi- Specifi- Qualifi~
Parameter cation cation cation cation
System: 64 Operati A .
perating Attachment ) t i in None
Plant ID No. Attachment A Time 1 Year 1) éf§a°hme" 5221;§$21 S .
Component Cable WUB-1, (CSPE) )
18AWG, 2/c, Type TX i .2$35¥;§neous
Manufacturer: Attachment B Temp?52§ure 217 250 (a) Attachment C.} Test None
. ' “N/A " None
40del Number: N/A Pressure N/A N/A
(PSIA) 15.0 (3) '
Furction: . ;
Signal/Instrumentation Relative . g?nexlgneous'
Humidity (%) | 100 100 (2) Attachment C.1| Ticy : None
fccuracy: Req'd: N/A
: . Demon: N/A Chemical .
category: Attachment A Spray N/A N/A (4) N/A N/A . - None
Service: Attachment A . Generic
: Radiation 7 i
- 7 . Sequential
e (RAD) 3.1x 1307 | 510 (g) __pttachment €.} yoc, None
: -0cation: Aging N/A 40 years - (2) Attachment C.2|Generic Mat'l Tesyy  ° None
_“lood Level Elev: 552 ) '
\bove Flood Level: YesX | Submergence | N/A N/A ( ) N/A N/A None
. No ' 4) " .
:Votes: (1) See Section 2.4 in 79-01B report. . " Prepared by: W. ke
(2) See Section 4.1.2 in 79-018 report. o b B Z% L%
(3) A1l notes and other information not on these Reviewed by: <24
sheets are on the attached appendix sheets. ’
(4) See Section 3.0 and/or Appendix B in 79-018 report.

' QA Acceptance;







Attachment A

. ‘ System: 64 EEB-G4 0036
- ;o Unit: 1 Rev
Component: Cable
¥ Mark: WUB-1 . - o
) Plant I. D. No. Room Function/Service‘ Category Operating Time
1R2744 6 TE-64~55A , A 1 Year
1R2746 . TE~64-~55B .
1R2748 . ' TE-64-55C .
1R2750 TE-64-55D
1R2757 . TE-64-5SE
1R2759 TE-64~55F . )
1R2742 TE-64-52B ‘
2R2744 TE64-55A >
2R2746 . TE-64-55B
2R2748 TE-64-55C
2R2750 . TE-64-55D
2R2757 TE-64-55E
2R2759 TE-64~55F
2R2742 TE-64-52B
3R2744 ) TE-64-55A
' 3R2746 TE-64~55B
. 3R2748 TE-64-55C
. 3R2750 TE-64-55D . - )
(* 3R2757 ‘ ’ TE-64-55E S
3R2759 ) TE-64-55F .
3R2742 TE-64-52B E

‘
-
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Contract Ho.

74C7-85464
71€7-54336
72C7-83427
72C7-54994

ATTACHMENT B

" Mark WUB-1

Type

CSPE/PVC
XLPE/CSPE
CSPE/CSPE

ees 4 -0036

Rev

Manufacturer

Continental Wire & Cable
Continental Wire & Cable

* Continental Wire & Cable

Boston Ins. Wire

[P T ——.
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c.a

.C.2

c.3

Sheet No.: SEB-€4 -003¢

Revision:

ATTACHMENT C-

TVA Engincering 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 po]yethy]ene 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.

Franklinllnstitute 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.

NUREG-0588 Material List

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:

QA Acceptance:
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Facility: Browns Ferry Nuclear Plant . SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. EER 64-0037
Unit: 1 . Revision
Docket: 50-259 Date
ENVIRONMENT DOCUMENTATION REF QUALIFICATION QUTSTANDGING
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- | Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
System: 64 Operating Attachment A} 1 year Attachment C3} Engineering None
Plant 1D No. Attachment A Time Analysis and
(1) Test
Component Cable uys-1, (X[PE] -
16AWG, 2/c, Type TX Temperature §?23:1§ne0u§
“enufacturer: Attachment B p(8[-') Y 385 (a) Attachment C.1| Test None
. Pressure N/A H/A N/A "None
A
todel Number: N/A (PSIA) 15.0 (2) .
Furiction: ' Coneri
Signal/Instrumentation Relative ) §$;5¥;:neous
’ Humidity (% 100 4 S None
dccuracy: Req'd: N/A - 100 (4) Attachmenf C.1] Test
Demon: N/A Chemical .
Sategory:Attachment A Spray N/A N/A (4) N/A N/A -” None
Service: Attachment A . Generic
. Radiation 7 .
: (RAD) 3.1 x 107 | 2008 (4) __|nttachment c. 32ayential _tone
-ocation: 6 Aging N/A 40 years (2) Attachment c.2| Generic Mat'l Tes None
* ?
“lood Level Elev: 552 i .
Yhove Flood Level: Yes X | Submergence | N/A N/A . ; N/A N/A None
No ) 4 .
totes: (1) See Section 2.4 in 79-01B report. y ' Prepared by: lb’c_24tj7L“
(2) See Section 4.1,2 in 79-01B report.
(3) A1l notes and other information not on these Reviewed by: é%%m
sheets are on' the attached appendix sheets.
(4) QA Acceptance:

See Section 3.0 and/or Appendix B in 79-018 report.







Attachment A

‘ System: 64 EEB-G4 00 37

i Unit: 1 Rev
Component: Cable
Mark: WUB-1
‘ Plant I. D. No. Room Function/Service‘ Category Operating Time .
1R2744 6 TE-64-55A A "1 Year
1R2746 TE-64-55B .
1R2748 i TE-64-55C .
LR2750 . TE-64-55D !
., 1R2757 $ TE~-64-55E
< r 1R2759 ‘ . TE-64~55F
1R2742 TE-64-52B
2R2744 . TE64-55A
2R2746 ‘ TE-64-55B i i
2R2748 1 TE-64-55C !
2R2750 : TE~64-55D !
2R2757 : TE-64-55E :
2R2759 , TE~64~55F :
2R2742 : TE-64-52B PR
3R2744 : TE-64-55A i
‘ 3R2746 . \ TE-64-55B }
. 3R2748 . TE-64-55C !
3R2750 i TE-64-55D :
3R2757 . TE-64~55E H
( 3R2759 ) ” TE~64-55F }
) 3R2742 ‘ TE-64~52B

———remh

1

——







Contract lio.

74C7-85464
71C7-54336
72C7-83427
72C7-54994

L 3

ATTACHMENT B

Mark WUB-1

Type

CSPE/PVC
XLPE/CSPE
CSPE/CSPE

Manufacturer -

Continental Hire & Cable
Continental Wire & Cable

* Continental Wire & Cable

Boston Ins., Wire
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C‘2

c.3

Sheet No: EEB~- {64 -0037

Revision: 0

ATTACHMENT C

TVA Engineering Report No. 1945

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

Rooms: O0-18 -

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-C41ll3 dated May 1975.

3

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.

NUREG-0588 Material List

Because of the conservatism of the tests for XLPE and for silicome
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 hy:

Prepared by:

QA Acceptance:
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‘acility: Browns Ferry Nuclear Plant . _SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _EER 64-0038
Jnit: 1 . Revision
Jocket: 50-259 ; Date
ENVIRORMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING
EQUIPMENT DESCRIPTION v METHOD ITEMS
. Specifi- Qua}ifi- Specifi- Qualifi- . -
Parameter cation cation cation cation !
vstem: 64 : 1 Year Attachment Engineéring Nome—"
yseen: Operating  |AttachmentA ) C.4 Analysis )
‘lant 1D No. Attachment A Time . )
‘omponent Cable
14A4G, 2/c, WHB, (PNJ) - - |- None
, N y Attachments )
 ‘anufacturar:Attachment B | 197 R " |7 153 (4)  |c.1 and C.2 |Attichment C.3 :
Pressure
odel Number: N/A .
(PSIA) 15 N/A (4) N/A N/A None -
uniction: Control/Power : i IPCEA 5-61-404 Standard
’ Relative (%) . ga; 3.9, 3.7.3 Material
. Humidity (% J o Requirement None
ccuracy: Req'd: N/A 100 100 (4) -
Demon: N/A Chemical
. Spray . , -
ategory: Attachment A N/A N/A (a) NJA - N/A None
arvice: Attachment A C NUREG-0588 Generic
. . Radiation 7 - ; Materials Material
" ; (RAD) 2.1 x 10 4x107 (4) List Test None
ycation: ] Aging N/A 20 _years (2) Attachment C.2| Oper . Experience None
lood Level Elev: 552° . . _
»ove Floed Level: xgs X | Submergence | N/A N/A (3 N/A O N/A  None
ites: (1) See Section 2.4 in 79-01B report. * Prepared by: _ ) et
(2) See Section 4.1.2 in 79-01B report. ; SRSl tle
(3) A1l notes and other information not on these Rgviewed by: - -
. sheets are on the attached appendix sheets. . )
(4) ) QA Acceptance; !

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







System: 64
Unit: 1

Component:
Mark:

Plant I. D. No.

Cable
WHB (PNJ)

Room

1PC351-X
1PC357-1
2PC351-1
2PC358-~1

0 00 0

Attachment A

Function/Service

PDIS-64-20
PDIS-64-21
PDIS-64-20
PDIS-64~-21

EEB-L4- 0038
Rev

Category Operating Time
A/B 1Yr~1Hr
A/B 1 Yr - 1'Hr
A/B 1 Y¥r -18Hr
A/B 1Y¥r-1Hr




TN

Contract Ho.

67C3-91618
87148 XFR From SQN 72C7-
75228-1

75K7-86150-1
73C7-84528

75K5-86506-1
72C7-75328-2
70C7-54179-1

ATTACHMENT B

Mark {HB

Type
PNJ
PJJ

PJJ,
PJJ
PJJ
PNY
PNJ -

eep G4 =0035

Rev

'

Manufacturer

Plastic Wire & Cable
Plastic Wire & Cable

Cyprus
Rome Cable
AIW
Tamaqua
Brand-Rex



C.1
c.2

c.3

C.4

Sheet No.: EEB- 64-003F

Revision: 0

ATTACHMENT C

IPCEA S-61-402 Paragraph 3.9 and Appendix D
TVA Engineering Report Mo. 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 $-61-402 (NEMA WC5). These standards
prgvide a 8roduct with an operating rating of 75° C continuous,

95° ¢ (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
temgerature , as the material was subjected to air oven aging of
121° € (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 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.

Prepared by: i

Reviewed by:

QA Acceptance:







acility: Browns Ferry Nuclear Plant

ant
‘

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

Q.._. cam-
.~

)

(3)

Sheet No. _ gen-64-0039

See Section 3.0 and/or Appendix B8 in 79-018 report.

,n1t 1 . Revision
scket: 50-2 59 . , Date
ENVIRORMENT DOCUKFENTATION ReF QUAhE;;gSTION OUT§§§§2'\a
EQUIPMENT DESCRIPTION E M
Specifi- Qualiti- Specifi~ Qualifi-
) Parameter cation cation cation cation
iystaem: 64 _ Operating
'lJant ID No. Attachment A Time ; .
. I1YEAR |1 Year (1) /A N/A None
:omponent Terminal Bleck
’ Atrr ) Engineering
:2nufacturer: General Tempegature ganeering .
Electric Company (“F) . 325 340 (4) Attachment B.3 Ané]ySlS None
hmhaws EB-5 and Pressure Eng{néering
8&?;1&?""er' : (PSIA) 21.5 88 (2) \ttachment 8.3} Analysis None
unction: \lire Termina- . '
tion ' RE]ative - . Engineering
Humidity (%) 100 100 (4)  ~ pttachment B.3| Analysis None
ccuracy: Reg'd: N/A
Demon: N/A Chemical
a;egoty: N/A Spray N/A N/A (4) N/A N/A None .
ervice: N/A . . .
. Radiation 7 . Engineering .
(RAD) 3.1x107 2x10 (2) \ttachment B.3] Analysis None
ocation: Attachment A Aging N/A 40 Years (2) httachment B.3|Engineering Anal | Noné
. 3
lood Level Elev: 552° .
sove Flood Level: YesX | Submergence | N/A N/A ( ; N/A N/A None
No : 4)
stes: (1) See Section 2.4 in 79-018 report. : *" prepared by: _(0) WMila
4 s - - .
{2) See Section 4,1, in 79-018 report. . ﬁ Z z ?‘2
(3) A1l notes and other information not on these Reviewed by: LA
: sheats are on the attacnad appendix sheets. . ) .
(4) QA Acceptance;







‘ l EEB -64-0039

Rev.. .
( . Attachment A
Terminal Blocks
System: 64 i
Unit: 1
Mark Plant I.D. No. Room ‘
PMA FCO-64-60D 15
PMB PDS-64-61D 15
. PDS-64-61A 15
FCO/FSV-64-45 ‘ 13
FCO/FSV-64-44 . 13
FCO/FSY-64-40 14
FCO/FSV-64-41 . 14
FCO/FSV-64-36- 12 /
FCO/FSV-64-29 12
, FCO/FSV-64-30 12
' FCO/FSV-64-31 12
‘ v PDS-64-62C 14
PMC FCO-64-65A : 9
‘ FC0-~64-658 9
*FC0-~64-65C ’ , 9
( FCO-64-65D 9
L. ' FCV/FSV-64-33 ‘ 12
FCY-FSV-64-32 8
FCY-FSY-64-34 8
FCV/FSV-64-141 8
FCV/FSV-64-139 8
FCV/FSV-64-140 8
! PDS-64-62C 14
PHD PDS-64-61D 15
PDS-64-61A , 15
FCO/FSV-64-9 15
FCO/FSV-64-10 15
FCO/FSV-64-43 15
FCO/FSY-64-42 : 15
T5-64-73 5

TS-64-69 5
Y . T5-64-71 : 5







EEB - b 4-0039

Attachment 8.3 Rev

Terminal Block GE Type EB-5 and CR-1518

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-1518B. ‘

- Letter Westinghouse to F. W. Chandler of TVA
dated 9 ilarch 1978 supplied data for Terminal Block Westinghouse Style
Hlo. 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
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 \lyle
Laboratories in Huntsville, Alabama, we will include the type EB-5

" terminal block to fully confirm its similarity.
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sheets are on the attached appendix sheets.

(4)

See Section 3.0 and/or Appendix B in 79-018 rebo‘x‘t.

QA Accep'i:anc_e:

§ v/
’ g H ~ " o (3)
Facility: Browns Ferry Nuclear Plant SYSTEM COMPONENT EVALUATION VIORK SHEET (Raev 2) Sheet No. _EEB 64-0040
Jnit:s 1 . Revision
)OCket: $0~-259 Date ;
- ENVIROMMENT DOCUMENTATION REF QUALTFICATION OUTSTANDING |
EQUIPHENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi- :
Parameter cation cation cation cation . . Mana
: 23 * } Yeal’ I\[W;'?‘.C.'}‘-\IEH l:ng'lnc:c:’rnnl__r* T OTIC
- ysien: 64 Operating Attachment A C.4 Analysis
>Tant ID No. Attachment A Time .
.omponent Cable
- lanufacturar:Attachment B Tempt(eb?:s).ure. 147 153 () C.1 and C.2 |JAttachment C.3
lodel Number: N/A [Pressure . : .
(PSIA) 15.0 N/A (4) H/A N/A None
‘unction: Control/Power IPCEA.S-61-403 Standard
: Relative ( par 3.9, 3.7.3 Haterial
Humidity (%) 6.7 . Requiremént tlone
ccuracy: Req'd: N/A 100 100 (4)
Demon: N/A Chemical
ategory: Attachment A Spray N/A N/A (a) N/A N/A “None
ervice! Attachment A - NURER-0588 Generic’
. Radiation .. . Materials Material
'i (RAD) 2.1 x 107 4x107 (4) List Test None
ocation: 8 Aging N/A 20 _years (2) Attachment C.2] Qper, Experjence None
lood Level Elev: 552! . ’ . |
sove Flood Level: ggs ¥ | Submergence N/A N/A (8- N/A /A None
atest (1} See Section 2.4 in 79-01B report. *“ Prepared by: /()M
(2) See Section £.1.2 in 79~018 report. - < - d‘ ZZ z é g
(3) Ali notes and other information not on these . Reviewed by: %4,







System: ¢4
Unit: 1

Component:
Mark:

Plant I. D.

Cable
WBB (PN)

No: Room

3PC803-11
3PC804-11
3PC805-11
3PC807-11
3PC808-11I
3PC809-I1
1BS1844-1
1ES1906~1
2ES1906-1
3ES1906-1
1PC803-11
1PC804-11
1PC805-11
1PC807-11
2ES1915-1
2ES1916~1
1PC808-II
2PC803-11
2PC804-11
2PC807-11
2PC808-11
2PC809-11
1PC803-11
1PC804-11
1PC807-I1
1PC808-I1 -
2PC803-11
2PC804-11
2PC805-11
2PC807-11
2PC808~11
2PC809-1I
3PC803-1

3PC804-1

3PC805-1

3PC808-1I

3PC809-I

3PC807-1

1PC809-1I
2PC805-11
1PC805-11
1PC809-11

00 00 00 00 0O OO 0O 00 00 00 00 OO 03 OO 00 0O C0 00 0 00 00 00 OO OO0 O GO ©0 00 00 OO 00 00 OO 00 OO0 &0 OO 0% 00 00 0O O

Attachment A

Function/Service

FCV-64-139
FCV-64-139
FCV=-64-139
FCV-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
FCO -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
FSV-64-140
FSV-64-140
FSV-64-139
FSV-64-139
FSV-64-139
FSV-64-140

FSV=-64-140..

FSV-64-140
PSV-64-139
FSV-64-139
FSV-64-139
FSV-64-140
FSV-64-140
FSV-64-140
FCV-64-140
FCV-64-139
FSV-64-139
FSV-64-140

T T T I I Y

Category

EEB-§4- OO40

Rev

Operating Time

> > >
e e
o

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

Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year 1 Hour
Year 1 Hour

Hour
Hour
Hour
Hour
Hour
Hour
Hour
Hour
Hour
Hour
Hour
Hour
Hour.
Hour
Hour
Hour .
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: Contract tHo.

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

ATTACHMENT B8

Mark BB

EEB

Rev

»

Manufacturer

Brand-Rex
Plastic Wire & Cable
Brand-Rex
Brand-Rex

I kel i

Corp

.
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8C

C.1
c.2

c‘3

c.4

Sheet No.: EEB-64-0040

Revision: 0

ATTACHMENT C

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 WC5). These standards
8v1de a Broduct with an operating rating of 75 C continuous,
¢ (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
temgeraturea, as the material was subjected to air oven aging of
1217 C (250 F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,
and 11 show HELB profiles which more than br1ef]y 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 mlnutes, 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-teym 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 sat1sfact011]y for a
post-acc1dent of a year.

Prepared by:

Reviewed by:

QA Acceptance: :
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Facility: Browns Ferry Nuclear Plant SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _EEB 64-0041
Jnit: 1 . . Revision
Jocket: 50-259 Date
. ENVIRONMZNT DOCUMENTATION REF QUALTFICATION OUTSTANDING
EQUIPMENT DESCRIPTION - METHOD ITENMS
Specifi- Qualifi- Specifi- Qualifi- .,
Parameter cation cation cation cqtiqnmwud o ms naoedng Nane
- - 64 v T 184t —IELEUQI Tty R;;Z'i:y';.':'s"';
system: Operating  [Attachment A :
- 2lant ID No. Attachment A Time .
~omponent Cable on)
AAWS , MCA, (PN - None
fanufacturar: Attachment B (SF) | 1y 153 (a) C.1 and C.2 [Attachment C.3
Pressure
‘odel Number: N/A .
y (PSIA) 15.0 N/A (a) N/A N/A None -
‘uricticn: Control/Power . IPCEA $-61-407 Standard
’ Relative ( par 3.9, 3.7.3 Material
Humidity (%) 6.7 . Requirement None
iccuracy: Req'd: N/A 100 100 (a) .

Demon: N/A Chemical .
ategory: Attachment A Spray N/A N/A (4} N/A N/A “None
ervice: Attachment A . NUREGR-0588 Generic

N Radiation 2.1 x 107 - : "~ |Materials Material
) g (RAD) -1 X 4x107 (4) List Test None
ocation: Aaing N/A 20 vears (2) Attachment C.2| Qper, Experience None
lood Level Elev: 552! . '
bove Flood 5evel: ggs X | Submergence N/A N/A (2 N/A N/A None

otes:

(1) "See Section 2.4 in 79-01B report.

(2) See Section 4.1.2 in 79-018 report.

(3) . A11 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 repoyt.

' Prepa'redzby: L it

Reviewed'by: S P oelettn .

" QA Acceptance;
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Attachment A

System: 64 EEB-G#- 00 £/
Unit: 1 Rev
Component: Cable
Mark: WCA (PXN)
,Plant 1. D. No. Room - Functigp/Servicg_ Category Operating Time "
2PCS577-1 8 FCV-64-18 A 1 Year
2PC578~1 FCV-64-18 ‘ )
2PC579-1 FCV-64-18 (
2PC583-1 FCV-64~19
2PC584~1 FCV=-64~19
2PC585-1 FCV-64-19
2PC353-1 FCV-64-20
2PC354~I FCV~64-20
2PC360-1 FCV=-64-21.
2PC355-1 FCV~-64+20
2PC361~1 : FCV-64-=21 !
3PC362~1 i FCV-64-21 : :
2PC363~1 . FCV-64~21 ' ‘ :
2PL3812 8 FCV-64-141 A 1 Year
2PL3813 8 FCV-64-141 A 1 Year
2PL3814 8 FCV-64-141 A 1 Year
1PL5189 8 FCO-64-60A A/B 1 Year 1 Hour
1PC583-1 ' 8 FCV-64-19 A 1 Year
1PC584-1 ! | :
1PC585-1 ! b |
1PC353-1 ‘8 . FCV-64-20 {
1PC354~1 ; { : !
1pC355-1 -t ; ] |
1PC60-X 8 FCV-64-21 i ;
1PC361-I ! . i
1pC362-1 ) ! ’ i
1PL3812 8 FCV~64-141 A 1 Year
1PL3813 ; i
.1PL3814 : :
3PL5186 8 FCO-64~60A A/B 1 Year 1 Hour
3PC595~1 8 FCV-64-32 A 1 Year
3PC596-1 4 i
3PC597-1 ' - :
3PC339-1 8 FCV-64~34 .
3PC340-1 , : ;
3PC341-1 : p
3ES1907-1 8 PDCO-64~16 )
3ES1909-1 8 PDCO-64-16
3pPC577-1 8 FCV-64-18 A 1 Year
3PCS578-1 .
3PC579-1 i .
3PC583-1 : FCV-64-19 . | :
3PC584-1 : l ; : .
3PC585-1 f ; f
3pc353-1 FCV-64~20 i
3PC354-1 |
3PC355-1 ’
3PC360~1 FCV-64-21

3PC361~I




e



System: 64
Unit: .1

Compdnent: Cable

Mark: WCcA (PN)

Plant 1. D. No.

Room

3PC362-1

3PL3812
3PL3813
3PL3814
1PC595-1
1PC596-1"
1PC597-1
1PC339-I
1PC340-1
1PC341-1
1PC614~11
1PC615-1II
1PC616-11
1rPC577-1
1PC578-1
1PC579-1 »
1prC583-1
1PC585~-1
1PC585~1
1PC353~-1
1PC354~-1
1PC355~-I
1PC360-1
1PC361-I
1PC362~1
1PL3812
1PL3813
1PL3814
2PC595-1
2PC596-1
2PC597-~1
2PC339-1
2PC340-1
2PC341-I
2PC6L4-II
2PC615-1I1
2PC616-I1I
2PC577-11
2PC578~-I
2PC579-1
2PC583-1
2PC584~1
2PC585-1

8

Attachment A

Function/Service

FCV~64-21

FCV-64-141
FCV-64-141

- FCV=-64-~141

FSV-64-32
FSV-64-34

FSV-64-17

FSV-64-18

FSV-64-19
[}
!
FSV-64-20

* FSV-64-21

1

FSV-64~-141

FSV-64-32 °".

FSV-§4-34

FSV-64-17

1
FSV-64-18

FSV-64-19

EEB-Gde0 04/
Rev

Category Operating Time
A . 1 Year
A/B 1 Year 1 Hour
{ :
/B 1 Y;ar 1 Hour
/B 1 Year 1 Hour

o Aareh VA o e GV WA s Baactwnsr PP e
AP Spem vt o mara r sy




System: 64
Unit: 1

Component:
Mark:

Cable
WCA (PN)

Room

Attachment A

Function/Service

Category

EEB-GF=- 00 H

Rev

Operating Time

Plant I. D. No.

2PC353-1
2PC354~1
2PC355~1
2PC360-1
2PC361~1
2PC362-1
2PL3812
2PL3813 .
2PL3814
3PC595-1
3PC596-1
3PC597-1
3PC339-1
3PC340-1
3PC341-1
3PC614-11
3PC615-1I
3PC616-I1
3PC577-1
3PC578-~1
3PC579-1
3PC583-1
3PC584-1
3BC585-1
3PC353-1
3PC354
3PC355
3PC360-1
3PC361-I
3PC362-1
3PL3812
3PL3813
3PL3814

8
i
|
8

1

- -

P ama

FSV-~64-20

FSV-64-21

FSV-64-141

l

FSV-64-32

FSV-64-34

I

FSV-64-17

I
FSV-64-18

FSV-64-19

FSV—61-20 .

i
FSV-64-21

FSV-64-141",

i

A/B

A/B

1 Yeﬁr 1 Hour

1l Year 1 Hour




Rev

“ . ’ ‘ : o ) g _oF-024/

{ . ATTACHMENT B
Mark WCA )
Contract No. Type - Manufacturer
| 72C7:75128 - PN Plastic Wire & Cable Corp ;
| " 72X7-74885-1 PN Brand-Rex 5
73C7-84528 PN Plastic Wlire & Cable Corp R
| 67C3-91618 PN Brand-Rex o K
727-75328-1 PN, . Brand-Rex }
70C7-5§179-1 PN Brand-Rex . {
TR 822378 .
822639) ;,oodyoYh | PN Plastic Wire & Cable Corp ,
822915) =75228- :

72C7-83874-1 ' . Plastic Wire & Cable Corp







Sheet No.:__EEB- (4 - 004

Revision: 0

ATTACHMENT C

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

€.2 TVA Engineering Report Ho. 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
pr8vide a 8roduct with an operating rating of 75~ C continuous, A
95 € (203" F), 500-hour overload rating total in a normal lifetime. A |
They are constructed of polyethylene insulation with Nylon and PVC !
Jacketing.

The jacket material has a higher retention of strength at elevated
tem eratureg, as the material was subjected to air oven aging of
1217 € (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 1280, 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 Vyle 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:
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' syst : - (3)
“acility: Browns Ferry Nuclear Plant . _SYSTEM COMPONENT EVALUATION HORK SHEET (Rev 2) Sheet No. _EEB 64-0042
Jnit: 1 . Revision
Jocket: 50-259 Date
ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING
EQUIPMENT DESCRIPTION . METHOD - ITEMS
Specifi- Qualifi- Specifi- Qualifi- ' -
Parameter cation cation . cation cation
Y- . . o ° N
ystem: 64 Operating  [AttachmentA 1 Year gfzai"“?“t %:g};giging one
Mant 1D No. Attachment A Time - {
somponent Cable
124G, 2/c, 4GB, (PNJ) .
i . Attachments . N
tanufacturer:Attachnent 8 | Te"PEEENTE | ) 153 (4)  lc.1 and C.2 |Attachment C.3 one.
Pressure
todel Number: N/A .
(PSIA) 15 N/A (a) N/A /A None
‘uiction: Control/Power : IPCEA 5-61-404 Standard
. Relative . * lpar 3.9, 3.7.3 Material
Humidity (%) 100 100 () 6.7 . Requirement " None
‘ccuracy: Req'd: N/A
Demon: N/A Chemical
. . Spray . .
.ategory: Attachment A N/A N/A (4) N/A - N/A None
ervice: Attachment A . NUREG-0588 Generic
. Radiation 2.1 x 107 : . Materials Material
] 9 (RAD) 4x107 (4) List Test None
ocation: Aging N/A 20_years (2)  Attachment C.2| Oper. Experience’ None
“lood L?ve] Elev: 552 . '
bove Flood Level: Yesx | Submergence | N/A N/A X
No . (a) N/A N/A . None
‘otes: (1) See Section 2.4 in 79-01B report. . *" Prepared by: ). el
(2) See Section £.1.2 in 79-018 report. )

@
(2)

A1l notes and othar information not on these
sheets ara on the attached appendix sheets.

See Sectien 3.0 and/or Appendix B in 79-01B report.

Revieved by:
QA Acceptanca:

v
“
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System: 64

Unit: 1

Component:
Mark:

Cable
WGB (PNJ)

Ptant I. D. No. Room

1ES750~1
1ES991-1
1E5992-1
1ES753-1
2ES750-1

- 2ES991-1

2ES992-1
2ES753-1
2ES3253-11
3ES750-1
3ES991-1
3ES992-1
3ES753~1

R O O

——_ e o o

Attachment A

Function/Service

PS-64-58B

PS-64-~58B

PS-64-58D
|

PS-64-58B
Ps-az-ssn
Ps-sz-ssc
PS-64~58B
Ps-6z-%8n

EEB-&f- OO 42
Rev

Category Operating Time
A 1 Year
A 1 Year

-——




—~—
«

v
-

Contract No.

67C3-91618
73C7-86528
75K7-86150-1

. 75K5-86506~1

74C7-85069-1
70C7-54179-2
71%7-54761-1
72C7-54872

., 70C7~54179-1

AEIACHMENI_Q
Mark HGB

Type

PNJ
PJJ
PJJ
PJJd
PJd
PNJ
PNJ
PNJ
PNJ

g 4 £-0042

Rev

Manufacturer

Brand-Rex

Rome Cable

Cyprus

American Insulated lire
Rome

Plastic Wire & Cable Corp
General Cable .
Plastic Wire & Cable Corp
Brand-Rex .




C.1
c.2

c.3

c.4

Sheet No.: EEB-(G4-0042

Revision: 0

ATTACHMENT C

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 WC5). These standards
prgvide a Broduct with an operating rating of 75~ C continuous,

95° ¢ (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
temgerature , as the material was subjected to air oven aging of

1217 € (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 immersed in

water of 660 volts ac for 6 minutes, 960 voits 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
€.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:




ites: (1)

See Section 2.4 in 79-018 report.

(2) See Section 2.1.2 §n 79-018 report.

(3) A1 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.

m ' sysT (3)
Facility: Browns Ferry Nuclear Plant SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. __ EEB 64-0043
Unit: 1 : . Revision
Docket: 50-259 . ‘Date "
"ENVIRONMENT DOCUMENTATION REF QUALTIFICATION QUTSTANDING
EQUIPMENT DESCRIPTION METHOD - ITEMS
Specifi- Qualifi- Specifi- Qualifi- .
Parameter cation cation cation cation -
Svec bome ' ) Attachment Engineering None
ystem: 64 Operating  |Attachment A 1 Year C.4 Analysis
lant ID No. Attachment A Time m
.omponent Cable
14A4G, 1/c, HCA, (PN)
» T . Attachments None
iznufacturar:Attachment B Temp‘(*ligure_ 214 153 (a) C.1 and C.2 |Attachment C.3 :
M ‘Pressure
'odel Number: N/A .
: (PSIA) 15 WA (4) N/A W None -
uriction: Control/Power IPCEA S-61-404 Standard
. Relative (%) par 3.9, 3.7.3 Material
Humidity (% 6.7 ° Requiremént None
ccuracy: Req'd: N/A 100 100 (4)
Damon: N/A Chemical
. Spray ; o
ategory: Attachment A N/A N/A (4) N/A N/A None
ervice: Attachment A - NURER-0588 Generic
. Radiation 2.1 x 10 : : Materials Material
. 9 (RAD) 4x107 (4) List Test None’
scation: Aging N/A 20 _ygars {2) Attachment C.2{ Oper, Experience None
lood Level Elev: 552° : : ' ' - ' ‘
ove Flood Level: VYes X | Submergence | N/A N/A :
No L (4)- N/A N/A None

> Prepared by: /Jo/- M
Réviewed by: Jﬁw _

QA Acceptance;
I

’
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System:
Unit:

Component:
Mark:

64
1

Cable
WCA (PN)

Plant 1. D. No. Room

1RP23-IA
1RP97~IIA
1RP97-~IIA
1RP322-I1B
1RP260-11B
1RP322-11B
2RP23-IA
2RP97-1IA
2RP97-IIA

2RP322-11B’

2RP260-1B
2RP322-11B
2RP23~IA
2RP97-1IA
2RP97-1IA
3RP322~11B
3RP260-1B
3RP322~-11B

W WWWETW\WWWIWWOWWYWOWWYY

Attachment A

Function/Service

P5-64-56A
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-64-36B
PS-64-56D
PS~64=56A
PS~64=56C
PS-64-56C
PS-64-56D
PS-64~56B
PS-64-56D

Category

EEB-6% 0043

Rev

Operating Time

S I T T T S

Day
Day
Day
Day
Day
Day
‘Day
Day
Day
Day
Day | .
Day
Day
Day
Day
Day
‘Day
Day

Rl N e Y )







Y

TR

Contract HNo.

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

822378) Sequoyah

822639)

72C7-83874-1

ATTACHMENT 8

Mark WCA

Type -

PN
PN
PN
PN
PN,
PN

PN

e _@F-90243

Rev

Manufacturer

Plastic Wire & Cable Corp
Brand-Rex

Plastic Wire & Cable Corp
Brand=Rex oo
Brand-Rex

Brand-Rex

Plastic Wire & Cable Corp

" Plastic Wire & Cable Corp

- A en—

——







PRSP

N i}

C.1
c.2

c.3

C.4

Sheet No.: EEB- 64~2043

Revision: 0

’ ATTACHMENT C

IPCEA S-61-402 Parggraph 3.9 and Appenpix 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 WC5). _These standards
prgvide a 8roduct 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

temgerature , as the materjal was subjected to air oven aging of
1217 ¢ (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 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 lWyle 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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. ' syst @)
=acility: Browns Ferry Nuclear Plant . . SYSTEM COMPONENT EVALUATION HORK SHEET (Rev 2) Sheet No. _f¢FR 64-0044
cnit: 1 - . Revision
Jocket: 50-259 . . : Date
ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITENS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
iystem: 64 ) Operating Attachment Al 1 year Attachment C3| Engineering None
'lant ID No. Attachment A Time M ?naltysw and
es
‘omponent Cable Wvk, (XL/EPY .
. Generic
16AWG, 2/c, Type MS ¥
. ? ; jmultaneous
anufacturer: Attachment B Tenp?ngure. 214 385 (4) Attachment C.1| Test None
‘ N/A ii/A N/A . . None
’ . Pressure .
odel Number: N/A (PSIA) 5 ()
uriction: )
Signal/Instrumentation Relative ' ggnsqigneous
Humidity (%) | 100 100 (4) pttachnent .1 Test None
scuracy: Req'd: N/A - achme -
Demon: N/A Chemical i " .

. Spra . -
itegory:Attachment A ? Y N/A N/A (4] /A N/A None
zrv?ce: Attachment ? R}diation L 7 ) | gg"ﬁ:;iia]

) : (RAD) ’ 2x108 (4) Attachment C.1| Fadt None
ication: 9 Aging N/A ' 40 years (2) Attachment 2| GenericMat'l Tes " None
ood Level Elev: 552 . " . '
ove Flood Level: YesX | Submergence | N/A N/A (‘; N/A .~ N/A . [More

No i 4) : :
tes: (1) See Section 2.4 in 79-01B report. B * Prepared by: _/iJ). Mieie

(2) See Section 4.1.2 in 79-018 report, .

(3)

A1l notes and other information not on these

sheets are on the attachéd appendix sheets.

(4)

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

Revtewed by: KL Fotlotly .

QA Acceptance; °
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System: ¢4

. Unit: 1

Component: Cable
Mark: WVA

Plant I. D. HNo. Room

1R2870 ° 9
2P2870 - 9
3R2870 9

Attachment A

Function/Service

PT-64-67
PT-64-67
PT-64-67

EEB- Lk cOft—

Rev

Category Operating Time

A
A
A

1 Year
1 Year
1 Year




R

TR

TR

- Contract No.

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

822676 from SQN
76K5-87232

827773 from BLN
78K5-824447

826953 from BLN
78K5-824447

77K5-82099
73C7-84211

«

ATTACHMENT B

Mark WVA

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

FREP/CPE
FREP/CPE

FREP/CPE

e _GE =02 Fof-

Rev

Manufacfurer
Rockbestos .
Continental Hire & Cable
Rockbes tos
Continental Wire & Cable

Continental Wire & Cable
Anaconda
Anaconda

Boston Ins. Wire
ITT

o™

s amn e v 4 —. .

-~ aes w ¥
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‘ Sheet No: EEB — &4 - 00%+4

Revision: O

ATTACHMENT C
C.1l TVA Engineering Report No. 1945 . -
Cable types: Coax, Triax, and Signal Cables of Cross-Linked Polyethylene
Construction )
Rooms: 0-18 ' .

c.zn

c'3

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 areas and the
LOCA/SLB of the containment.

NUREG-0588 Material List .

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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See Section 3.0 and/or Appendix B in 79-018 report.
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¥ { ' )
(3)
Faci:ih'ty: Browns Ferry Nuclear Plant | SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. — £em £4-0045
Unit: 1 . Revisicn
Cocket: 50-259 . . Date
ENVIRONMENT DOCUMENTATION REF QUALIFICATION QUTSTANDING
EQUIPMENT DESCRIPTION METHOD - ITEMS
) Specifi- Qualifi- Specifi- Qualifi- .
Parameter cation cation caticn cation
System: 64 Operating  IAttachmentAl | y,,y Attachment Engineering None
Plant ID No. Attachment A Time (1) ¢.3 Analysis
Component Cable VA, (PE) IPCEA S-61-407
16AWG, 2/c, Type MS . par 3.9 and -
Manufacturer: Attachment B Tempe(agia__ture 214 203 (4)  |Attachment C.2| AttachmentC.2 | None
. N/A /A None
Yodel Number: N/A Pressure N/A
odel Number: N/ (PSIA) 15 (2) o
Furiction: ) IPCEA S-61-402 Standard
Signal/Instrumentation Relative . par 3.9, Material o
) Humidity (%) 100 100 (4) 3.7.3, 6.7 |- Requirement None
Accuracy: Req'd: N/A - g
Demonz N/A Chemical '
Category: Attachment A Spray N/A N/A (8) H/A d o wa - ‘None
Servica: Attachment A . . NUREG-0588
“ . Radiation Haterial senergc]
- 4X]07 . . ateria
_ g (RAD) 2.1 x 107 (4) List Tests None
tocation: Aging N/A 20 years (2) Attachment C.1| Oper. Experience “None
rlood Level Elev: 552! . '
fbove Flood Level: xgsx Submergence | N/A N/A (8 N/A N/A None
Yotes: (1) See Section 2.4 in 79-018 report. : " Prepared by: & W
/
(2) See Section 4.1.2 in 79-01B report. 4.4
(3) A1 notes and other information not on these Revieved by: - ﬁ’(’%
sheets ‘are on the attached appendix sheets.
.- (4) QA-Acceptance;




System: g4
Unit: 1 .

. Component: Cable
Mark: WVA

Plant I. D. No. Room

1R2870
2p2870
3R2870

\O \0 O

Attachment A

Function/Service

PT-64~67
PT-64~67
PT~64-67

EEB-'G.,‘} -0 045

Rev

Category Operating Time
A 1 Year

A 1 Year’

A

1l Year







" IR

TR

TR

kContract No.

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

822676 from SQN
76K5-87232

827773 from BLN
78K5-824447

826953 from BLN
78K5-824447

77K5-820991
73C7-84211

.

ATTACHMENT 8

Mark WVA

Type

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

" FREP/CPE

FREP/CPE

FREP/CPE

ges b4 -0ots

Rev

3

Manufacturer

Rockbestos .
Continental Wire & Cable
Rockbestos

Continental Wire & Cable

Continental HWire & Cable

Anaconda

Anaconda

Boston Ins. Wire
ITT

" Saee e e————————
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* eyst (3)
Facility: Browns Ferry Nuclear Plant . SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _EEB 64-00416
Unit: 1 ’ . Revision
Socket: 50-259 . ) . Date
- ENVIRONMENT DOCUMENTATION REF QUALTFICATION OUTSTANDING
EQUIPMENT DESCRIPTION - METHOD ITENS
- - Specifi- Qualifi- Specifi~ Qualifi- -
Parameter cation cation cation cation - .
e o ' ‘ Attachmeny  Engineering ome
ystem: 64 Operating  [AttachmentA ! Year C.4 Analysis
Mant ID No. Attachment A Time ) ) .
‘omponent Cable
14A4G, 2/c, WHB, (PNJ) - ) None
’ ? ? = |Attachments
nufacturer:Attachment B | TEMPERIUTe | g 153 (a)~_|c.1 and C.2_|Attachment C.3
Pressure
'odal Number: N/A 15 .
(PSIA) N/A (4) N/A- N/A None -
uriction: Control/Power : _ |IPCEA $-61-403 Standard
. Relative par 3.9, 3.7.3 Material
Humidity (%) 100 100 () 6.7 . Requiremént . None
ccuracy: Req'd: N/A -
Demon: N/A Chemical
. Spray g .
ategory: Attachment A N/A N/A (4) N/A N/A None
arvice: Attachment A - NURER-0588 Generic
. Radiation 2.1 x 107 . . Materials Material
. g (RAD) : 4x10’ (4) List Test None
xation: Aging N/A 20 vears (2) Attachment C.21 Oper, Experjence None
lood Level Elev: 552° ) )
ove Flood Level: xgs X Submergepce N/A N/A (4;‘ N/A N/A None,
ites: (1) See Section 2.4 in 79-018 report. . , d Prepared by: . h—7ZZ0Z§:*
(2) See Section £.1.2 in 79-018 report. tewed by: Al Hockuttn
(3) A1l notes and other information rot on these Rev ewed Dy: -
: sheets are on the attached appendix sheets. . ’ .
(4) See Section 3.0 and/or Appendix B in 79-01B report. QA Acceptance:







System: 64

Unit:

Component:
Mark:

Plant I. D.

Cable
WHB (PNJ)

No. Room

1ES5-1
1ES21-1
2ES2678-~11
2ES5-1
2ES21~-1
2ES2681-1
2ES3250-11
2ES 3491-11
2ES3492-11

9
9
i

Attachment A

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

-
-

Category

EEB-6t-00 46
Rev

Operating Time

30 Days
30 Days
30 Days







Contract Ho.

67C3-91618
87148 XFR From SQN 72C7-
75228-1

75K7-86150-1
73C7-84528

75K5-86506-1
72C7-75328-2
70C7-54179-1

ATTACHMENT B

Mark WHe

Type~
PNJ
PJJ

PJJ,
PJJ
PJJ
PNJ
PNJ

ees b L~ 00FS

Rev

Manufacturer

" Plastic Wire & Cable

Plastic Wire & Cable

Cyprus
Rome Cable
AIM
Tamaqua
Brand-Rex




8c

(« ) Sheet No.: EEB-{4-00446

Revision: 0

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

This class of cables was purchased under TVA Standard Specification
No 25.013, based on IPCEA S-61-402 (NEMA HWC5). These standards
8v1de a Broduct with an operating rating of 75~ C continuous,
C (203" F), 500-hour overload rating total in a normal lifetime.
They are constructed of polyethylene insulation with Nylon and PVC
Jacketing. ‘

) . temBerature » as the material was subjected to air oven aging of
1217 C (250" F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,

( and 11 show HELB profiles which more than br1ef1y 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 prof1le
until some time has elapsed.

I u " The jacket material has a higher retention of strength at elevated

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 voits ac for § m1nutes,

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 conciuded 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.? Engineering Analysis '

C.4 The post-HELB conditions are less thén 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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. ’ (3)
Facility: Browns Ferry Nuclear Plant . SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _ FEB _64-0047
Unit: 1_ 5 . Revision
Docket:50-259 Date
) ENVIRONMENT DOCUMENTATION REF - QUALTFICATION OQUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITEMS
g Specifi- Qualifi- Specifi- Qualifi- :
Parameter cation cation cation cation
System: 64
ystem: 6 Operating Attachment A . Attachment Engineering None
Plant ID No. Attachment A Time 1 Year () C.4 Analysis )
Component Cable
14A4G, 2/c, WHB, (PJJ) 0 rttachment Hone
I ’ ? ttachments
Manuf?cturer:Attachment B Temp?82§ure. 214 153 (3) C.1 and C.2 |Attachment C.3
Model Number: N/A Pressure .
: (PSIA) 15 N/A (4) N/A N/A None -
Furiction: Contro}/Power i IPCEA 5-61-404 Standard
. Relative ( | par 3.9, 3.7.3 Material "
, Humidity (% 6.7 Requirement one
Accuracy: Req'd: N/A 100 100 (4)
Damon: N/A Chemical . -
Category: Attachment A Spray N/A N/A (3) N/A N/A * None
Service: Attachment A - NURER-0588 Generic
- Radiation 2.1 x 107 : . Materials Material
Locat . (RAD) 10X 4x107 (4) List Test _None
ocation: Aging N/A 20 years (2) Attachment C.2) Oper, Experience None
Flood L?ve; E]ev; 552" : . )
Above Flood Level: "Yes X | Submergence | N/A N/A X
No ! (3)° N/A N/A None

Notes: (1)
’ (2)
()

(4)

See Section 2.4 jn 79-01B report.

See Sectior 2.1.2 in 79-018 report.

A1l notes and other information not on these
sheets are on the attached appendix sheets.

See Section 3.0 and/or Appendix B in 79:-018 report.

" Prepared by:

W Iita

" e

Reviewed by:

QA Acceptance: |

88 foudts




System: 64
Unit: 1

Component:
Mark:

Plant 1. D.

Cable
WHB (PJJ)

No. Room

1ES2678-1L
1ES2681-1T
1ES3250-11
1ES3491-I1
1ES3253-11
1ES3492-11
1ES3492-11
3ES2678-11
3ESS-1-
3ES21-1
3ES2681-1T
3ES3250-I1
3ES3491-11
3ES3253-11
3ES-3492-11

9

Attachment A

Function/Service

PS~64=5T7A
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-64-57C
PS-64-58A
PS-64-58A
PS-64-58C
PS-64~58C

geg-¢ 0o4?

Rev

Category Operating Time

A 30 Days




Contract Ho.

67C3-91618
87148 XFR From SQN 72C7-
75228-1 .

75K7-86150-1
73C7-84528

75K5-86506-1
72C7-75328-2
70C7-54179-1

ATTACHYENT B

Mark WHB
Jype
PNJ

PJJ

PJJ.
P
PJJ
PNJ
PNJ

ees 69-0047_

Rev

Manufacturer
Plastic Wire & Cable
Plastic Wire & Cable

Cyprus
Rome Cable
AIM
Tamaqua
Brand-Rex




c.a
c.2

C.3

c.4

Sheet No.: EEB-{$-0047

Revision: 0

ATTACHMENT C

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 WC5). These standards

prgvide a 8roduct 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
temgerature , as the material was subjected to air oven aging of
1217 ¢ (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 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

€.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:

L sm i







c.1
c.2

c.3

C.4

Sheet No.: EEB- &4 -00 47

Revision: 0

ATTACHMENT C

IPCEA S-61-402 Pa}agraph 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 VIC5). _These standards
prgvide a 8roduct with an operating rating of 75~ C continuous,

95° ¢ (203" F), 500-hour overload rating total in a normal lifetime.
They are constructed of polyethylene insulation with Nylon and PVC
Jjacketing.

‘The jacket material has a higher retention of strength at elevated

temgerature , as the material was subjected to air oven aging of
1217 € (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 immersed in

water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,

and 2200 volts for S 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.

Prepared by:

Reviewed by:

QA Acceptance:
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otes: (1)

See Sectmn 2.4 in 79-018 report.

(2) See Section 4.1.2 in 79-018 report.

(3) A1l 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.

’
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. . et (3)
Facility: Browns Ferry Nuclear Plant . . SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. EEB 64-0048
Unit: : - . Revision
Socket: 50-259 . Date
. ENVIRONMENT DOCUMENTATION REF QUALégIgAT10N‘ 0UT§;2N2[NG
EQUIPMENT DESCRIPTION METHOD M
. Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
System: 64 ) Operating Attachment Al 1-year Attachment C3| Engineering None
Plant ID No. Attachment A Time ) lT\gglysw and
somponent Cable WVA, (XL/gP} ;
16AWG, 2/c, Type WS . (s;‘ie:x\\s'{igneous
vanufacturer: Attachment B Tempf(eEaFl;:ure- 174 385 (4) Attachment C.1| Test None
: Pressure N/A /A " N/A - -None
4 : N/A
' odal Nu@er / (PSIA) 5 (2)
‘urction: . C.
Signal/Instrumentation Relative | , gmsl{;:ne ous
lccuracy: Req'd: N/A Hunidity (%) 100 100 (4) Attachment C.1| Test . None
Demon: N/A Chemical ' .
- ‘ategory:Attachment A Spray N/A N/A (2) WA WA “ None
service: Attachment A . Generic
- Radiation 3.1 x 10% 4 : ' Sequential
] (RAD) ’ 2x10 (4) Attachment C.1| Tact - None
-ocation: 12 Aging N/A 40 years (2) Attachment ¢ 2| Geneiric Mat'l Tes " None
» . - ?
‘Tood Level Elev: 552' .
bove Flood Level: Yes x Subn'ergence N/A N/A (4): N/A N/A None
No . 3

Prepared by: _&J. W

Rewewed by: MM_

QA Acceptance;




Attachment A

| . '
. System: 64 EEB-GF 00 48

(“ Unit: 1 . Rev
Component: Cable
Mark: WVA
Plant I. D. No. Room Function/Service__ Cateqory Operating Time -
2R2726 12 PX~64-51 A/B 1 Year 1 Hour
2R2725 PX-64-51
2R2725 PT-64-51 \
2R2726 . PT-64-51
2R2716 LT-64-54
3R2726 PX-64-51
3R2725 PX-64-51
1R2726 PX-64~51
1R2725 PX~-64-~51

3
“%

—— -







: ‘ : . ) . . EEB 44 -OotS8
‘Ill’ ‘ . Rev

ATTACHMENT B

Mark WVA ~
Contract No. Type Manufacturer -
77K5-823265 . FRXLPE/CSPE Rockbestos :
72C7-83944 oo FRXLPE/CSPE Continental Wire & Cable
69C3-64863-1 . . PE/PVC Rockbestos .
72C7-74910-1 XLPE/CSPE . Continental Wire & Cable
TR 822676 frod SQN . FREP/CPE Continental Wire & Cable
76K5-87232 .
TR 827773 from BLN FREP/CPE | Anaconda
78K5-824447 .
TR 826953 from BLN FREP/CPE Anaconda
78K5-8244§7
77K5-820991 Boston Ins. Wire

73C7-84211 . 1T







13C

Sheet No: EEB—6¢ -0048

' . Revision: O

ATTACHMENT C

C.1 TVA Engineering Report No. 1945 ; -

c.2

c.3

Cable types: Coax, Triax, and Signal'Cables“of Cross~Linked Polyethylene
Construction )

Rooms: (0-18

4

For signal cables which utilize cross-linked polyethylene insulationm,

and the jacket is chlorosulfonated polvethylene 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 TesE‘Report F-C4113 dated May 1975.
éockbescos Company Test Report dated July 1977, amended 1979.
Franklin Institute Test Report F-CSIZO dated May 1980.

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

NUREG-0588 Material List

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 .

—~

SYSTEM COM!;ONENT EVALUATION WORK SHEET (Rev 2)

(3)

Sheet No. _EEB 64-0049

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

Unit: 1 . .. Revision
Docket: 50-259 . Date H
ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING
EQUIPMENT DESCRIPTION . - METHOD ITENS
Specifi- Qualifi- Specifi- Qualifi- :
Parameter cation cation cation cation
System: 64 Operating AttachmentAf § yeap Attachment Engineering None
Plant 1D No. Attachment A Time () c.3 Analysis
Component Cable WVA; (PE) IPCEA S-61-40
16AHG, 2/c, Type MS : - par 3.9 and .
Manufacturer: Attachment B Tempe(asgt):ure 174 203 (4) Attachment C.2| AttachmentC.2
“ . Pressure N/A N/A ‘N/A None
‘ #odel Number: N/A (PSIA) 15 (2) ) )
Furiction: . . IPCEA S-61-402 Standard
Signal/Instrumentation Relative - par 3.9, Material
‘ Humidity (%) 100 100 (4) 3.7.3, 6.7 |- Requirement None
Accuracy: Req'd: N/A
Demon: N/A- - * | Chemical ) ’
Service: Attachment A .. NUREG-0588 .
. - | Radiation o7 : Haterial Naterisl
: 12 (RAD) 3.1 x 104 4x1 (4) List Tests None
tocation: Aging N/A 20 years - (2) Attachment C.1| Oper. Experience| ““None
Flood Level Elev: 552° , "
4bove Flood Level: :lgs X Submergence N/A N/A (4;_ N/A Y None
Yotes: (1) See Section 2.4 in 79-018 report. . - Prf:pared by: [ et
’ (2) See Section 4.1.2 in 79-01B report. ] : ZE. éz é
- (3) A1l notes and other information not on these Reviewad by: ﬁ%
. sheets are on the attached appendix sheets. . . )
Ve (4) QA- Acceptance:




1R2725

System: 64
Unit: 1 o

'

Component: Cable
Mark: WVA

Plant I. D. Ro. Room

2R2726 12
2R2725
2R2725
2R2726
2R2716
3R2726 .
3R2725
1R2726

Attachment A

Function/Service

PX-64-51
PX-64-51
PT-64-51

- PT=-64-51

LT-64-54
PX~-64-51
PX-64-51
PX~-64~51
PX~64~-51

k)
J\‘

Category

EEB-&f= 00 ¥§
Rev

Operating Time '.ﬂ

A/B

1 iqgr:i Hour




TR

TR

Contract No.

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

822676 from SQN
76K5-87232

827773 from BLN
78K5-824447

826953 from BLN
78K5-824447

77K5-820991
73C7-84211

ATTACHMENT 8

Mark WVA

Type

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

" FREP/CPE

FREP/CPE

FREP/CPE

g O F-00£7

Rev

Manufacturer
Rockbestos .
Continental Wire & Cable
Rockbestos
Continental Wire & Cable

Continental Wire & Cable
Anaconda
Anaconda

Boston Ins. Wire
ImT

°
Lme

- -
- vops

- rewe

YT







