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Facility: Browns Ferry Nuclear Plant SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet Ko. _ EEB-74-0001
Unit: 3 Revision 0
Cocket: 50-296 Date 10-2Z2-80
ENVIRONMENT DOCUMENTATION RCF QUALTFICATION OUTSIANDING
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
System: 74 Operating kttachmenta 1 Year ttachment C.5 Engineering
Plant 1D No. Attachment A Time s Analysis None
Component  Cable - wes
1/c, #12 AWG (PNJ) ! .
ttachments
Manufacturer:Attachment Temp’(zsﬁm 325 153 () k.2 and C.3 | Attachment C.4 | None
Pressure
Model Number: N/A
/ (PSIA) £9 7 N/A (3) N/A N/A Nore
Function: IPCEA S-61-402 Standard
Control/Power Relative par 3.9, Material
Humidity (%) | 100 100 (4) 3.7.3, 6.7 Requirement None
Accuracy: Reqg'd: N/A |
Demon: N/A Chemical
Cate,‘:ry: Attachment A Spruy N_/A 3 N/A (4’ N/A N/A None
Serv i Attachment A 6.5x10°% UREG-0583 |
R Radiat on 4x10° £ aterials eneric Material None
{RAD) ttach C.) axi0’ (1) List Test .
- 3 one
Location: 0 Aging N/A 10 years {(2) ttachment C.30per . Experience
Flood Level Elev: 552°
Above Flood Level: 'Y“e)sﬂ Submergence N/A N/A () N/A | N/A Sesa
Notes: (1) See Section 2.4 in 79-01B report. Prepared by:M
3 (2) See Section 4.1.2 in 79-01B repor*. . Reviewed by: WJ
(3) A1l notes and other information not on these L y'%"—
sheets are on the attached appendix sheets. ;
(4) See Section 3.0 and/or Appendix B in 79-018 report. QA Acceptance:




Nl IV

System: 74

Unit: 3 . (
Component: Cable, 1/C, #12 ANG PN
Mark: WRB

Plant 1. D. No. Room  Eunction/fervice

3Es1182-1 FCV-74-47 Control
3ES3687-11 FCV-74-47
3ES3678-11 FCV-74-47

Category

A

EEB -74~-0pe|

Rev __ O

Opeiating Time

1 Year




Contract No.

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

ATTACHMENT B

Mark WBB

Type

PN
PN
PN
PN

EE8 =2Y-000|

Rev 0

Manuﬁcturer

Brand-Rex .
Plastic Wire & Cable Corp
Brand-Rex

Brand-Rex
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Sheet No: EEB- Ty-v00|

Revision: O

ATTACHMENT C
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.

Anaconda-Continental Test Report No. 79117 dated April 1979.
Wyle Laboratory Test Report 43854-3,
Franklin Institute Test Reports E-C4113 and FC-5120.

~J o wn R
. . . .

Rockbestos Company Test Report dated July 1977 amended 1979.

The TVA value of 4 x 10% rads for the beta accident dose at the
periphery of the containment is be‘ng reevajuated due to its high
value. However, using this value and making reference to the 7901~
8 DOR guidelines section 4.2.1 and the depth dose penetration,
which ow1n? to the low penetrating power of beta particles gives a
factor of 10 reduction for 40 mils of jacketing material, and a
factor of 10 for an insulation thickness of 30 mils and which is
conservative for TVA's 600-volt power and controi cables and
extremely conservative for TVA's triax and coax and signal cable
due to their thickness and the presence of metallic sh’e.dinc
materiai, and assi “ing a factor of 5 for the installatic.a shie'ding
of metal trays, cuaduit, boxes, a9d flexible conduit, we arrive at
a total effective dose of .8 x 10/ rads of beta.

Since the energy dissipation of gamma radiation ocsurs via fonizing
processes, one can add the accident dose of 4 x 10/ rads of gamma
directly. The accumulated integratad gamma 10-yeawr dose (the time
present]y assignes *o connectors and penetrations) amounts to

2.5 x 10" rads whicn added directlv gives a total dose of 7.3 x 107
rads. In addition, sinc2 the containment is inerted in operation,
the sciscion rate and deterijration of the insulation and jacketing
materials through oxidation will be much less than for tests
conducted in air.
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Sheet No: £cg 14 -©0!

Revision:

ATTACHMENT C (Continued)

(Continued)

Since the above value of 7.3 x 107 is less than thg values for which
we have in-air test data for SROAJ types (1.2 x 10°) and for XLPE
types (2 x 105). 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.

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

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

Room: 0O

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

The jacket material has a higher retention of strength at elevated
temperature. The in-containment SLB temperature and duration
exceeds the cable ratings and the insulation and jacket distortion
temperatures.

However, the service which these cable 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-1inked
polyethylene insulated cable has demonstrated and is capable of
withstanding the LOCA/ SLB and the post-LOCA environment of 1 year.
Thus, continued operation is justified.

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.

Temperature Qualification Method .. . (ou \ (e iu...

C.4.1 Standard material long-term overload temperature rating

C.4.2 Engineering analysis



= N (T
DR

o
\

. (3)
‘acility: Erowns Ferry Nuclear Plant SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _ EEB 74-0002
nit: 3 ) Revisicn (=]
iccket:  50.29¢ Date __sof23/80
ENVIROAMENT DOCUMENTATION REF QUALTFICATION OUTSTANDING |
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Quaiifi-
Parameter cation cation cation cation
yeians Operating  [Attachment A Hwﬂ Attach’f"t E"*’{"‘?""* .
"lant ID No. Attachment A Time o c.4 Analysis
‘omponent Cable WBB
1/c, #12AWG, (PNJ) E—
achments
‘ancfacturer:Attachment B Tempfsggure 292 153 (4) C.1 and C.2 {Attachment C.3 None
o€l Nurber: N/A e Lo
(PSIA) 15.0 N/A (4) N/A N/A None
‘wniction: Control/Power IPCEA $-61-403 Standard
. Relative par 3.9, 3.7.31 Material
Humidity (%) 100 100 (a) 6.7 Reauirement Ncne
ccuracy: Reqg'd: N/A T
Demon: N/A Chemical
% . Spray
ategory: Attachment A N/A N/A (a) N/A N/A None
ervice: Attachment A NURE:-0588 Generic
. Radiation 7 Materials Material
{RAD) 3x10 ax107 (a) List Test . None
DEaEIOn; Moww 2 Aqing N/A 20 years (2) Att t 21 0per, Experience None
tecd Level Elev: 552'
>ove Flood Level: :gs X | Submergence | N/A N/A (a) N/A N/A None
otes: (1) Sqe Section 2.4 in 79-01B report. Prepared by: gg;.g___d}é
(2) See Section 2,1.2 in 75-018 report. g auwt ‘ P
(3) A1l notes and other information not on these s e M‘

sheets are on the attached appendix sheets.

(3)

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

QA Acceptance:




System: 74
Unit: 3

Component: Cable 1/c #12
Mark: WBB

Plant 1. D. No. Room

Attachment A
£eg ZY-QooQ2

3R3264

3R3263
3R3256
3R3262

2

2
2
2

Rev o
Function/Service Category Operating Time
MIS-74=137A PMP RM A 1 Year
Humidity Cont
ME-74-137A
MIS-74-1378

TTS=74-136A A/C lemp
Control



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

ATTACHMENT 8

Mark W8B
Type
PN
PN
PN
PN &
e %
2 b
- - '.‘:.3"{‘......
i

€EB Z4-o002
Rev K]

Manufacturer

Brand-Rex
Plastic Wire & Cable Corp
Brand-Rex
Brand-Rex

¢t e e o S -
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sheet No.: EEB-74~-002

Revision: 0

ATTACHMENT C

IPCEA $-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). oThese standards
pr8vide a Broduct with an operating rating of 75" C continuous,

9c? ¢ (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
temscratur! , 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. lowever, owing to the
thermal time lags in the cable material and caple 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 dizlectric test immersed in

water of 660 volts ac for 6 minutes, 960 volis 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 judgnent, 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)

‘acility: Browns Ferry Nuclear Plant

.%n

Ntk

(3)

Sheet No. _ EEB 74-0003

nit: 3 . Revisicn
ocket: 50-29% Cate 22
ENVIRONMENT DOCUMENTATION RzF QUALIFICATION GTSTANDING
EQUIPMENT DESCRIPTION METHOD ITENS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
ystem: 74 Operating Attachment A 1 Year Attachment Engineering None
"lant ID No. Attachment A Time () C.4 . Analysis
.omponent Cable wWeB
, #12AdG, (PNJ
ey ( ) Temperature Attachments
‘ancfacturar:Attachment B (5;) 294 153 (a) C.1 and C.2 |Attachment C.3 Nope |
10del Number: N/A Pressure
_ (PSIA) 15.0 /A (4) N/A N/A None i
‘unction: Control/Power - iPCEA $-61-403 Standard -
' Relative par 3.9, 3.7.3 Material
Humidity (%) 100 100 (3) 6.7 Reauirement Nore
ccuracy: Req'd: N/A
Cemon: N/A Chemical
ategory: Attachment A Spray N/A N/A (4) N/A N/A " Hone
ervice: Attachment A : NURER-0588 Generic
. Radiation 7 Materials Material
(RAD) 3 x10 ax107 (4) List Test None
acation: Room 5 . . : :
Aging N/A 20 years . Attachment C. 2| Oper, Experience Ngne
lood Level Elev: 552' '
bove Flood Level: Yes X | Submergerice | N/A N/A (a) N/A N/A None
No

otes: (1)

See Section 2.4 in 79-01B report.

(2) See Section £,1.2 in 79-018 report.

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

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

' '“*i“;"]‘i“.".‘\ Lﬂ:..'-'f‘.m.:,“,!" i

Prepared by: u.t......%

Reviewed by: M

QA Acceptance:




Attachment A

System: 74 EEB-T¥-000O3
Unit: 3 Rey ©
Component: Cable 1/¢ #12

Mark: WBB

Plant 1. D. No. Room Function/Service Category Operating Time
3R3254 5 TTS=-74~136B A 1 Year

B/C TEMP CONTROL



@tnct No.

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

€8 Z4-0023

Rev 2
ATTACHMENT
Mark W88
Type Manufacturer
PN Brand-Rex
PN Plastic Wire & Cable Corp
PN | Brand-Rex
PN Brand-Rex
; e .
. %
:L"\_'i
of 3
o “g'f:':._'-.
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.
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Sheet No.:_EcB-74-003

Revision: 0

ATTACHMENT C

IPCEA $-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 Broduct with an operating rating of 75~ C continuous,

95Y ¢ (203° F), 500-hour overload rating total in a normal lifetime.
They are constructed of polyethylene insuiaiicn 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, 19,
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. B1L-81-6821 dated October 198C, of these cables under a temperature
profile which envelopcs 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 1s therefore our engineering judgment ti:t this test confirms
the above and justifies interim operation until these types can be
fully qualified by our Wyle Labcratory tests to be concluded next
April or replaced at the next refueling outage.

Temperature Qualification Method

€.2.1 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:‘

i
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‘2acility: Brow.s Ferry Nuclear Plant SYSTEM CONPONENT EVALUATION WORK SHEET (Rev 2) Sheet Mo. _ EES 74-0004
nit: ) Revisicn
ocket: 50-296 Date of2z
ENVIRONMENT DOCUMENTATIOR REF QUALTFICATION OUTSTANDING
EQUIPHMENT DESCRIPTICN METHOD ITEXS
Specifi- Qualifi- Specifi- Qualifi-
Parareter cation cation cation cation
ystea: M Operating Attachment A 1 Yean Attachnéﬂt fﬂgiﬂe!""q None
lant 12 No. Attachment A Time m C.4 Analysis
]
‘omponent Cable WBB
o 1/c, #12AWG, (PNJ)
Attachments
lzncfacturar: Attachment B T““"fSﬁ“" 157 153 (3) C.1 and C.2 [Attachment C.3 None
odel Nurber: N/A Pressure
(PSIA) 15.0 N/A (1) N/A N/A None
unction: Control/Power IPCEA S-61-503 Standard
Relative par 3.9, 3.7.3 Matevjial '
Humidity (%) 100 100 (3) 6.7 Requirement None
curacy: Req'd: N/A
Demon: N/A Chemical
& . Spray : .
ategory: Attachment A N/A N/A (3) N/A N/A None
ervice: Attachuent A NURER-0588 Generic
. Radiation Materials Material
‘ : (RAD) 2.1 x 107 | 49’ (&) List Test _None
ecation: Room Aging N/A 120 years (z) Attacnment C.21 Oper, Experience Mone
lcod Level Elav: 552'
tove Flocd Level: xgs X | Submergence | N/A N/A (8 N/A N/ None
otes: (1) See Section 2.4 in 79-01B report. Prepared by: mﬁ.....n%.
(2) See Section 4.1.2 in 75-3138 report. g ' Bavi ' 3 :
(3) A1l notes and other information nct on these e
sheets are on the attached appendix sheets. ‘

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




Attachment A

System: 74 EEB-74-000 %
Unit: 3 Rev ©
Component: Cable 1/c #12
Mark: WBB
Plant 1. D. Mo. Room Function/Service Category Operating 'ime
JES3690~11 8 FCV=74~ 101FSV-23~56 A 1 Year

SUPPLY

JES3687-11 8 FCV=74~47 Cont A 1 Year



Contract No.

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

EEB _Z%-000%

Rev Q
ATTACHMENT B
Mark WBB
Type Manufacturer
PN Brand-Rex
PN Plastic Wire & Cable Corp
PN ) Brand-Rex
PN g - Brand-Rex
“;:x?::.
¢ =
o 5
5 ;Lf§¥
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c.1
c.2

c.3

C.4

Sheet No.: EEB- 74-coo4

Revision: 0

ATTACHMENT C

IPCEA $-61-402 Paragraph 3.9 and Appendix D
TVA Engineering Reporc 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 product with an operating rating of 75~ C continuous,

57 ¢ (203" F), 500-hour overload rating total in a normal lifetime.
They age 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
121Y ¢ (250" F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,
and 11 show HELB profiles which more than briefly su:pass 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 temrl: . ture

profile which envelopes all the HELB piofiles. 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 overlcad 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:




SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

(3)

Facility: Browns Ferry Nuclear Plant Sheet No. EEB-74-0005
Unit: 3 Revision 4
Docket: 50-296 Date J0-22-80
ENVIRONMENT DOCUMENTATION REF QUALTFICATION OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Paraneter cation cation cation cation
System: 74 Operating ttachment A| 1 Year Attachment C.5 Engineering
Plant 1D No. Attachment A Time 3 Analysis None
1
Component  Cable - WCA
V/c, #14 AWG (PN)
: ' Temperature Attachments
Manufacturer:Attachment § . mp(EF) 325 153 (4) c.2 and C.3 | Attachment C.4 | None
Pressure
Model Nurmber: N/A -
. \ (PSIA) 69.7 N/A (3) N/A N/A None
Function:
IPCEA $-61-402 Standard
Control/Power Relative par 3.9, Matgrial
Humidity (%) | 100 100 (8) 3.7.3, 6.7 Requirement None
Accuracy: Reg'd: N/A
Demon: N/A Chemical
Category: Attachment A Spray N/A B N/A (a) N/A N/A None
Service: Attachment A 6’5’(;0,K UREG-0588
. Radiation ax10”° £ 7 aterials Generic Material None
(RAD) ttach, C.1 4x10 (3) List Test 2
Location: 0 Aging N/A 10 _years (2) Attachinent C.3 ¢ ey
Flood Level Elev: 552' '
Above Flood Level: ;gs# Submergence N/A N/A (& N/A ‘ N/A lNone
Notes: (1) See Section 2.4 in 79-01B report. Prepared by:M
. (2) See Section 4.1.2 in 79-018 report. ' P
(3) A1l notes and other information not on these Raviewss Wy
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: 74 EEB-N - 0005
Unit: 3 Rev ©
Component: Cable 1/c #14 AWG

Mark: WCA

Plant 1. D. No. Room Function/Service Category Operating Time
JES540-1 0 FCV=-74~52 Cont ﬂ 1 Year
JES541~1 0 FCV=74~-52

3ESS547-1 0 FCV=74~52

3ES3040-11 0 FCV=74-66

3ES3029-11 0 FCV=74=67

3ES3028-11 0 FCV=-T74=67

3ES3041-11 0 FCV-74-66

3ES3034~11 0 FCV=74~67

3ES3041~11 0 FCV-74~66

3ES528-1 0 FCV=74=53

3ES529-11 0 FCV-74»53

3ES1182-1 0 FCV-74-47

3ES3687-11 0 FCV-74-47

3ES3678-11 0 FCV-74-47




TR

Contract Mo.

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

EEB =24 005

Rev o

Manufacturer

Plastic Wire & Cable Corp
Brand-Rex
Plastic Wire & Cable Coro
Brand-Rex
Brand-Rex
Brand-Rex

Plastic Wire & Cable Corp
Plastic Wire & Cable Corp

e —————
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wseuesowew sndirectly.. The accumulated integrated gamma 10-year dose (the time . ..
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Sheet No: EEB-74-p005

Revision: 0O

ATTACHMENT C

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. a. Fisher, June 1368, Insulations and Jackets
for Control and Power Cables.

3. M, Asaka, S. Yamamoto, 1973, Radiation Resistance of Plastic
Insulating Materials for Cable.

Anaconda-Continental Test Report No. 79117 dated April 1979.
Wyle Laboratory Test Report 43854-3,
Franklin Institute Test Reports E-C47113 and FC-5120.

~N oy o B

Rockbestos Company Test Report dated July 1977 amended 1979.

The TVA value of 4 x 10% 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 section 4.2.1 and the depth dose penetration,
which owing to the low penetrating power of beta particles gives a
factor of 10 reduction for 40 mils of jacketing material, and a
factor of 10 for an insulation thickness of 30 mils 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 the presence of metallic shielding
material, and assigning a factor of 5 for the installation shielding
of metal trays, conduit, boxes, a9d flexible conduit, we arrive at
a total effective dose of .8 x 10/ rads of beta.

Since the energy dissipation of gamma radiation ocsurs via ionizing
processes, one can add the accident dose of 4 x 10/ rads of gamma

presentl; assigned to connectors and penetrations) amounts to

2.5 x 10" rads which added directly gives a total dose of 7.3 x 107
rads. In addition, since the containment is inerted in operation,
the scission rate and detericration of the insulation and jacketing
materials through oxidation will be much lTess than for tests
conducted in air.

e .
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Sheet No: £ eB-74-000S

Revision: O

ATTACHMENT C (Continued)

(Continued)

Since the above value of 7.3 x 107 is less than ths values for which
we have in-air test data for SROAJ types (1.2 x 10°) and for XLPE
types (2 x 105), 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.

IPCE? $-61-402 Paragraph 3.9 and Appendix D
TVA Engineering Report No. 1942

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

Room: 0

This class of cables was purchased under TVA Standard Specification No.
25.013, based on IPCEA S-61-402 (NEMA WCS5). These standsrds provide a
product with an operating rating of 759 C continuous, 95° C (203° F),
500-hour overload rating total in a normal life*ime. They are constructed
of polyethylene insulation with Nylon and PVC jacketing.

The jacket material has a higher retention of strength at elevated
temperature. The in-containment SLB temperature and duration
exceeds the cable ratings and the insulation and jacket distortion
temperatures.

However, the service which these cable have aeen thus far has exposed
them to a gamma radiation dose of 6.25 x 10° rads or more. This fis
sufficient to have cross-linked the polyethylene and PVC as well.
Consequently, the insulation is now in fact a thermoset material

and {s capable of the same temperature that TVA's cross-1linked
polyethylene insulated cable has demonstrated and is capable of
withstanding the LOCA/ SLB and the post-LOCA environment of 1 year.
Thus, continued operation is justified.

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.
Temperature Qualification Method

C.4.1 Standard material long-term overload temperature rating

C.4.2 Engineering analysis
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Sheet No: EEB- 74~ Q0O

Revision No: O

ATTACHMENT C (Continued)

C.5 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 tc give reasonable assurance
of continued operability more than a year in the post-LOCA environment.

Prepared by:

Reviewed by:

QA Acceptance:




_ (3)
Facility: Browns Ferry Nuclear Plant SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _ EEB- 74-0006
Cait: 3 Revision 0
Cocket:50-296 Date Q/22 /50
ENVIRONMENT "DOCUMENTATION REF QUALTFICATION OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
Systems: 7 Operating  |AttachmentA] 1 Year Attachment Engine=ring None
Plant ID No. Attachment A Time M c.4 Analysis
Component Cable ™~ WCA
1/c, #14 AWG (PN) R
achments
Manufacturar:Attachment 8 Tempfszgure 158 153 (4) C.1 and C.2 |[Attachment C.3 None
Pressure
Fodel Number: N/A
(PSIA) 15.0 NA (3) N/A N/A None
Furiction: Control/Power IPCEA $-61-404 Standard
‘ Relative par 3.9, 3.7.3 Material
Humidity (%) (3) 6.7 Requirement None
Accuracy: Req'd: N/A 100 L.
Demon: N/A Chemical
Category: Attachment A Weay N/A N/A (4) N/A N/A ‘ None
Service: Attachment A . NURER-0588 Generic
. Radiation 7 Materials Material
(RAD) 3x10 ax107 (a) List Test _None
~Location: Room 2 Aaing N/A g (2) Attachment C.2| Oper . Experience None
F]ood Level Elev: 552°
Above Flocd Level: ::s X | Submergence N/A N/A (a) N/A N/A -
Notes: (1) See Section 2.4 in 79-C1B report. Prepared by: ALA.&.......M!
i (2) See Section 2,1.2 in 79-018 report. ) o i y
(3) A1l notes and other information not on these T
sheets are on the actached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-01B report. QA Acceptance:




Attachment A

System: 74
Unit: 3
Component. Cable 1/c #14 AWG
Mark:
Plant I. D. No. Room Function/Service
3ES552-1 2 FCV-74~1 Cont
3ESS553~-1 2 FCV=-74~1
3ES554~1 2 FCV-74~1
3ES565~-1 2 FCV-74-12
IES566-1 2 FCV-74-12
3ES567-1 2 FCV=-74-12
3ESS577-1 2 FCV-78-2
3ES578-1 2 FCV-74-2
3ES579-1 2 FCV=-74-2
3ES590-~1 4 FCV-74~13
3ES591-1 2 FCV-74513
3ES592-1 2 FCV=-74~13
3ES1155-1 & FCV=74~7
3ES1156-1 2 FCV=74-7
3ES1152-1 2 FCV=74~7
2ES3714 2 FCV-74-96
2ES3715 2 FCV-74-96
3ES3737 2 FCV=74~97
3ES3738 2 FCV=-74-97
3R3264 2 MIS-74-137A PMP RM
HUMIDITY CONT
3R3263 2 ME-74-137A
3R3256 2 MIS-74-1378B
3R3255 2 ME-74-1378B
3R3262 2 TTS-74-136A A/C TEMP

CONTROL

Category
A

EEB-T4-0 00 @
Rev ©

Operating Time

1 Year

1 Year




TR

Contract No.

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

822378)
822639) ., eduoyah

72C7-83874-1

ATTACHMENT B

Mark WCA

EEB _Z4-0c06

Manufacturer

Plastic Wire & Cable Corp
Srand-Rex
Plastic Wire & Cable Coro
Brand-Rex
Brand-Rex
Brand-Rex

Plastic Wire & Cable Corp
Plastic Wire & Cable Corp




Sheet No.: EEB- 74-00cé

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 3-61-402 (NEMA WC5). These standards
prgvide a 8roduct with an operating rating of 75" C continuous,

$5° ¢ (203° F), 500-hour overload rating total in a normal lifetime.
They are constructed of polyethylene insulation with Nylor and PVC
jacketing.

The jacket material has a higher retention of strength at elevated
temaerature , 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 (Chattanocoga 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 Qualification Method
€.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




(3)
‘acility: Browns Ferry Nuclear Plant SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _ EEB 74-0007
nit: 3 .

) Revision
iocket: 50-296 Date 22 /50 <
ENVIRONMENT DOCUMENTATION REF QUALTFICATION OUTSTANDING !
EQUIPMENT DESCRIPTION METHOD ITENS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
. 74 '
ystem: Operating Attachment A 1 Year Attachmert Engineering None
‘1ant 1D No. Attachment A Time m C.4 Analysis
omponent Cable WCA
1/c, #14AWG, (PN)
Attachments
anufacturer: Attachment B Te‘“pfSﬁ"“ 294 153 (4  IC.1 and C.2 [Attachment C.3 None
odel Number: N/A Pressure
; (PSIA) 15.0 N/A (4) N/A N/A None
uriction: Controi/Power . |IPCEA s-61-403 Standard .
' Relative par 3.9, 3.7.3 Material
Humidity (%) (4) 6.7 Requirement None
ccuracy: Req'd: N/A 100 100
Demon: N/A Chemical
ategory: Attachment A Spray N/A N/A (4) N/A N/A “None
ervice: Attachment A : NUREG-0588 Gene ic
3 Radiation 3 x 107 Materials Material
, R . (RAD) * ax107 (a) List ' Test _None
BEAS Vi - Aging N/A 20 years {2) | Attachment C.21 Oper, Experjence None
lood Level Elev: 552°
bove Flood Level: Yes X| Submergence N/A N/A N/A ‘ N/A Rooe
.- No (4)
otes: (1) See Section 2.4 in 79-01B report. Prepared byiu&-%
(2) See Section 2.1.2 in 79-018 report. ‘ . : 2
: . Reviewed by: 7 -
(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:




System: 74
Unit: 3

Component:
Mark:

Plant 1. D.

Cable

No.

g

Attachiment A

1/c #14 AWG

Function/Service

3ES3052-11
3ES3053-11
3ES3054~11
3ES3065-11
3ES3066-11
3ES3067-11
3ES3077-11
3ES3078-11
3ES3079

3ES3090-1I
3ES3091-11
3ES3092-11
3ES3637

3ES3662-11
3ES3663~-11

P R PR R PR PR PR PR R R R RV -

Fry-74=~24 Ccrt

FCV=-74=24
FCV=74~24
FCV-74~35

-FCV=74=-35

FCV-74-35
FCV=~74-25
FCV=-74~25
FCV=74--25
FCV-74~36
FCV-74-36
FCV-14-36
FCV-74-30
FCV--74~99
FCV-74-99

i

Category
A

EEB-T4- 0007
Rey ©

Operating Time
1 Year




EEB _Z74-0007

Rev o
ATTACHMENT B
Mark WCA

Contract No. Type - Manufacturer
72C7-75128 PN Plastic Wire & Cable Corp
72X%7-74885-1 PN Brand-Rex
73C7-84528 PN Plastic Wire & Cable Coro
67C3-91618 ' PN Brand-Rex
72C7-75328-1 PN, ) Brand-Rex

. 70C7-5§1?9~1 PN Brand-Rex

R 822378

T PN Plastic Nire & Cable Corp
822915)

72C7-83874-1 ' Plastic Wire & Cabie Corp

————— — -




c.1
C.2

C.3

C.4

Sheet No.: EEB- 74-0007

Revision: 0

ATTACHMENT C

IPCEA $-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
pr3v1da ) 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 polycthylene 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
121° ¢ (250° F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,
and 11 show HCLB 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
profi'e which envelopes all the HELB profiles. Following tais

exposure these samples sustained a dielectric test immersed in

water of 660 volts ac for 6 minutes, 96U 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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'acilitg: Browns Ferry Nuclear Plant SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Shcet No. _EEB 74-0008
nit: i Revision o
ocket: 50-296 Date j0/22/80
ENVIRONMENT DOCUMENTATION ReF QUALTFICATION OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITEMS
_ Specifi- Qualifi- Specifi- ~ Qualifi-
Parameter cation cation cation cation
ystem: 74 Operating  |AttachmentA] 1 Year Attachment Engineering None f
"lant 1D No. Attachment A Time m c.4 Analysis
.omponent Ccable WCA
1/c, #14RWG, (PN) . il
achments
lanufacturar:Attachment B Tempgsggm 220 153 (a) C.1 and C.2 |Attachment C.3 None _
lodel Number: N/A Pressure
: (PSIA) 15.0 N/A (3) N/A N/A None 1
uniction: Control/Power i IPCEA $-61-403 Standard V'
- Relative par 3.9, 3.7.3 Material
Humidity (%) 100 100 (a) 6.7 Requirement None
ccuracy: Req'd: N/A
Demon: N/A Chemical
ategary: Attachment A Spray N/A N/A (4) N/A N/A ‘None
ervice: Attachment A : NUREG-0588 Generic
I Radiation 7 Materials Material
(RAD) 3.1 x 1071 ax10? (4) List Test _None o
locd Level Elev: 552'
bove Flcod Level: Yes X| Submergence | N/A N/A (a) N/A N/A l None
NoO

otes: (1)
(2)

(3)

See Section 2.4 in 79-018 report.
See Section 2,1.2 in 75-018 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 79-01B report.

Prepared by: (LA fomanasiadily
Reviewed by: M

QA Acceptance:




System: 74

Unit: 3

Component: Cable
CA

Mark:

Plant I. D. No.

Attachment A

3ES3682-11
3ES2979-11
V2253

3v2254
3v2255
V2264
3V2265
3v2256
3v2257
V2258
V2267
3v2268
3v2269
3ES3684-11
3ES677-1
"ES680~-1
3ES705-1
3ES690-1
3ES693-1
3ES3177-11
3ES3180-11
3ES3627-11
3E33630-11
3ES3190-1I
3ES3193-11
3ES702-1
3V2266

1/c #14 AWG
Room Function/Service
6 FCV-74~86 Cont
t FCV=7&72
6 FSV-74-102 Supply

FCV-74-102 Cont
FCV-74-102
FCV-74~103
FCV-74~-103
FCV-74~119
FCV-74-119
FCV-74~119
FCV-74-103
FCV-74~120
FCV-74~120
FCV=-74~46
FCV-74-57
FCV=74-57
FCV-74~58
FCV=-74~59
FCV-74-59
FCV-74~71
FCV=74-71
FCV=74~-70
FCV-74-20
FCV-74-73
FCV=74~73
FCV-74-58
FCV-74-103

oo

Category
A
A
B
A

EEB-T4-00 08
Rev o

Operating Time

1 year

1 Hour
1l Year
1 Year
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fontract No.

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

822378)
822639) ., cquoyah

822915) 72C7-75228-1
72C7-83874-1

ATTACHMENT B

Mark WCA

EEB 4 -0008 |

Manufacturer

Plastic Wire & Cable Corp
Brand-Rex
Plastic Wire & Cable Coro
Brand-Rex
Brand-Rex
Brand-Rex

Plastic Wire & Cable Corp
Plastic Wire & Cable Corp

v —— .

——— e ———




Sheet No.: EEB- 74 -0008

Revision: 0

ATTACHMENT C

C.1 IPCEA $-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). OThese standards
prgvide a Broduct with an operating rating of 75° C continuous,

95° ¢ (203° F), 500-hour over' ad 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

soft ning 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-81-68"1 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 o'tage.

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 zonditions are less than the normal cable rating and,
in our judament, the cables could opevate satisfactorily for a
post-acciden* of a year.

Prepared by:

Reviewed by:

QA Acceptance:
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‘acility: Browns Ferry Nuclear Plant SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _EEB 74-0009
nit: . Revisicn Qo
jocket: 50-296 Late )
b ENVIRONMENT DOCUMENTATION REF QUALTFICATION | OUTSIANDING f
EQUIPMENT DESCRIPTION METHOD ITENS |
Specifi- Qualifi- Specifi- Qualifi=-
Parameter cation cation cation cation
ystem: 24 Operating ttachment Al | vear Attachment Engineering None
"lant ID No. Attachment A Time M c.4 Analysis
.omponent Cable WCA
1/c, #14AWG, (PN) &
ttachments
tanufacturar:Attachment B Tempesggure 308 153 (4) C.1 and C.2 |Attachment C.3 None
‘odel Number: N/A Pressurs 21.5 '
: (PSIA) 3 - (4) N/A N/A None
‘uniction: Control/Power %4 i 'PCEA 5-61-403 Standard -
‘ Relative par 3.9, 3.7.3 Material
Humidity (%) 4) 6.7 Reauirement None
ccuracy: Req'd: N/A 200 L (
Demon: N/A Chemical
. Spray . . A
ategary: Attachment A N/A N/A (3) N/A N/A None
ervice: Attachment A ' NUREG-0588 Generic
. Radiation 2 x 10° Materials Material
" (RAD) - 4x107 (4) List .est _None
SEASSen; - Mo Aging_ N/A 20 years (2) Attachment C.2| Oper, Experience 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 79-018 report. Prepared by: 4 4 Kmacewcbel
(2) See Section £.1.2 in 79-018 report. — Reviewed by: /
(3) A1l notes and other information not on these R -

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: 74 EEB-T4-0009q
Unit: 3 Rev o
Component: Cable 1/c #14 AWG

Mark: WCA

Plant 1. D. No. Room Function/Service Category Operating Time
3ES528-1 7 FCV-74~53 Cont A 1 Year
JES529-11 7 FCV-74-53 ‘

3ES534~1 7 FCV=-74~53 ‘
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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

Ipe .

Manufacturer

Plastic Wire 4 Cable Corp
Brand-Rex
Plastic Wire & Cable Coro
Brand-Rex
Brand-Rex
Brand-Rex

O ————— .

Plastic Wire & Cable Corp
Plastic Wire & Cable Corp

s was -

— e e
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c.1
c.2

c.3

c.4

Sheet No.: EEB-74%-0009

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
pr8v1de 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
temBerature , 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 fer 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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‘acility: Browns Ferry Nuclear Plant SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _EEB 74-0010
nit: . Revision O
Jocket: 50-296 Date (o /22/80
ENVIRGIMENT DOCUMENTATION REF QUALTFICATION OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITEKMS
Specifi- Qualifi- Specifi- Qualiri- ,
Parameter cat:.on cation cation cation
5y ) T Year m—m ~None
atam: . 14 Operating rAttacMentA c. Analysis
’lant 1D No. Attachment A Time (1) 5
.omponent Cable WCA
1/c, #14AWG, (PN) - "
Temperature Attachments one
‘anufacturar:Attachment B 58 157 153 (4) C.1 and C.2 |Attachment C.3 |
todel Number: N/A Pressure , ,
. (PSIA) 15.0 N/A (4) /A N/A "~ fone
‘uriction: Control/Power IPCEA $-61-403 Standard
. Relative par 3.9, 3.7.3 Material
Humidity (%) (a) 6.7 Reauirement None
«ccuracy: Req'd: N/A 100 L
Deron: N/A Chemical
ategory: Attachment A Spray N/A N/A (4) N/A N/A " None
ervice: Attachment A ; NUREG-0588 Generic
. Radiation 7% Materials Material
(RAD) 2.1 x 10 4x107 (a) List Test _None
ocation: Room 8 Aging N/A 20 years (2) Attachment C.21 Oper, Experience None
lcod Level Elev: 552° .
bove rlocd Level: :gs X | Submergence | N/A N/A (8 N/A . N/A Bone
otes: (1) See Section 2.4 in 79-018 report.  Prepared by: 44 femecauhe Lo
(2) See Section 2.1.2 in 79-018 report. -- . .
. Reviewed by: - .
(3) Al rotes and other information not on these i
sheets are on the attached appendix sheets. ’
(4) See Section 3.0 and/or Appendix 8 in 79-01B report. _ QA Acceptance:
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Attachment A

System: 74 EEB-TH-0ct©

Unit: 3 Rev o

Component: Cable 1/c #14 AWC

Mark: WCA

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

JES3165-11 8 FCV-74-75 Cont ﬂ 1 Year

3ES3692-11 8 FCV-24-101

3JES3675-11 8 FCV-74-101 .
FCV-23-57

JES3654-11 8 FCV-74~101

3ES3727 8 ECV-74-100

3ES3728 8 FCV-74-100

3ES540-1 8 FCV-74-52

JESS541-1 8 FCV=-74=52

3ES528-1 8 FCV-74-58

3ES529-11 8 FCV-74-53

3ES547-1 8 FCV-74-52

JES534~1 8 FCV-74-53

3ES2979-11 8 FCV=74~72

3ES652-1 8 FCV-74-60

3ES665-1 8 FCV-74-61

3ES3040-11 8 FCV-74-66

3ES3029-11 8 FCV-74~67

3ES3028-11 8 FCV-T74-67

3ES3041-4i1 8 FCV-74-66

3JES655-1 8 FCV-74-61

JES668-1 8 FCV-74-61

3ES3034-T1 8 FCV=-74-67

3ES3047-11 g FCV-74-68

3ES3091-11 FCV-74-3
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Contract No.

72C7-75128
72X7-74885-1
73C7-84528
67C3-91618
72€7-75326~1
70C7-54179-1

822378) Sequoyah

822639)

72C7-83874-1

ATTACHMENT B

Mark WCA

Ipe -

ger _Z4-Q010

Manufacturer

Plastic Wire & Cable Corp
Brand-Rex
Plastic Wire & Cable Coro
Brand-Rex
Brand-Rex
Brand-Rex

Plastic Wire & Cable Corp
Plastic Wire & Cable Corp

S ———— —
~
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c.3

C.4

Sheet No.: ECB-74-0010

Revision: _ 0

ATTACHMENT C

IPCEA $-61-402 Paragraph 3.9 and Appendix D
VA 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° ¢ (203° F), 500-hour overload rating total in a normal lifetime.
They are constructed of poly. hylene insulation with Nylon and PVC
jacketing.

The jackct mate-iai has a higher retention of strength at elevated
temBerature , 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 mater,21 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)
acility: Browns Ferry Nuclear Plant SYSTEM COMPONENT FVALUATION WORK SHEET (Rev 2) Sheet No. _ EEB 74-0011
mit: 3 ¢ Revision O
ocket: 50-296 Date 22
ENVIRONMENT DOCUMENTATION REF T QUALTFICATION OUTSTANDING
EQUIPMINT DESCRIPTION - - METHOD ITENMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
ystem: 74 St ing e ttachment A 1 Year At:.achnen: Engineering None
lant ID No. Attachment A Time () , C. An21ysis
‘omponent Cable “WCA
e, #HARS, (M) Attachmerts
anufacturer: Attachment B Tempe(eg:;.ure 211 153 (a) C.1 and C.2 |Attachment C.3 None
. Pressure .
odel Number: N/A
. (PSIA) 15.0 NIA (4) N/A N/A None
unction: Contry./Power IPCEA S-61-403 Standard =
' Relative par 3.9, 3.7.3 Material
Humidity (%) 100 100 (a) 6.7 Requirement None
ccuracy: Req'd: N/A
Demon: N/A Chemical
ategory: Attachment A apeey N/A N/A () N/A N/A “None
ervice: Attachment A - : g NURER-0588 Generic
. Radiation- Materials Material
(RAD) 2.1 x 107 4107 (a) List Test _None
ocation: Room 9 Aging N/A 20 _years (2) 21 Oper, Experience 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 79-018 report. Prepared by: 4L fheamessdy/
(2) See Section &.1 2 jn 75-018 report. ' R 3,
(3) A1l notes and other information not on these v M
sheets are on the attached appendix sheets. e
(4) See Section 3.0 and/or Appendix S in 79-018 report. QA Acceptance:
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Attachment A

System: 74 EER-TH-cO1 |
Unit: 3 Rev ©
Component: Cable 1/c #14 AWC

Mark: WCA

Plant I. D. No. Room Function/Service Category Operating Time
3ES3152-11 9 FCV-74~74 Cont 1 Year
3ES652~1 9 FCV=74~60 ;

JES665~1 9 FCV-74-61

3ES655~1 9 FCV=-74-61

JES668-1 K FCV-74~61



TR

Contract No.

72C7-75128
72X7-74885-1
73C7-84528
67€3-91618
72C7-75328-1
70C7-54179-1

822378 Sequoyah

822639

72C7-83874-1

ATTACHMEN( B

Mark WCA

Tpe -

322333

EEB _Z¥-0otl

Manufacturer

Plastic Wire % Cable Corp
Brand-Rex
Plastic Wire & Cable Coro
Brand-Rex
Brand-Rex
Brand-Rex

Plastic Wire & Cable Corp
Plastic Wire & Cable Corp

- A d "”. —————




C.1
C.2

c.3

C.4

Sheet No.: EEB- 74 -0oil

Revision: 0

ATTACHMENT C

IPCEA 5-61-402 Paracraph 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 Broduct with an operating rating of 75~ C continuous,

95” ¢ (203" F), 50G-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 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 cf 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 fcr 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 Aralysis

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 /cceptance:
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‘acility: Browns Ferry Nuclear Plant

- p—

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

(3)
Sheet No. _[fB 74-0012

nit: 3 i Revision o
locket: 50-296 . Date _ 4p0/22 /50
ENVIRONMENT DOCUMENTATION REF QUALTFICATION OUTSTANCING
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
ystem: 74 Operating Attachment A 1 Year Attachment Engineering None ’
"lant 1D No. Attachment A Time (1 C.4 Analysis
‘omponent Cable WCA
tc: AN, (W) : Attachments
lanufacturer:Attachment B TemP?S:;"“ 159 153 (3) C.1 and C.2 |jAttachment C.3 None
Pressure
‘odel Number: N/A
§ (PSIA) 15.0 N/A (3) N/A N/A None
‘wriction: Contrui/Power 3 IPCEA 5-61-403 Standard <
‘ Relative par 3.9, 3.7.3 Material
Humidity (%) (a) 6.7 Reauirement None
ccuracy: Req'd: N/A 290 190
Demon: N/A Chemical
. Spray
ategory: Attachment A N/A N/A (4) N/A N/A None
ervice: Attachment A - NUREG-0588 Generic
E Radiation Materials Material
(RAD) 3.1 x 104 ax10’ (4) List Test None
ocation: Room 12 Aging N/ . 20 vears (2) Attachment C 2! Qper, Experjence None
locd Level Elev: 552°
bove Flcod Level: Yes X | Submergence | N/A N/A i N/A N/A None
s No 4

otes: (1)
(2)

(3)

See Section 2.4 in 79-018 report.
See Section 4,1.2 in 79-C18 report.
All notes and other information not on these

sheets are on the attached appendix sheets.

(4)

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

Prepared by: u.&.....d?l_
v L
Reviewed by:M

QA Acceptance:




Attachment A

System: 74 EEB-TH 0012
Unit: 3 Rev o
Component: Cable 1/c #14 AWG

Mark: wea

Piant 1. D. No. Room Function/Service Category Operating 1ime
3ES1169-1 12 FCV=74~77 Cont A 1 Year

3ES1170-1 12 FCV-74-77 | | |



Contract No.

72C7-75128
72X7-74885-1
73C7-84528
67C3-91618
72€7-75328-1
7027-54179-1

822378 Sequoyah

822639

72C7-83874-1

ATTACH¥ENT 8

Mark WCA

x 333 f§

i EEB LY -00/2
Rev <
Manufacturer

Plastic Wire & Cable Corp

Brand-Rex

Plastic Wire & Cable Corn

Brand-Rex !

Brand-Rex i

Brand-Rex t
i
]

Plastic Wire & Cable Corp

Plastic Wire & Cable Corp

L me e ————

e — — o ——



c.1
c.2

(.3

C.4

Sheet No.:_ EEB-74-00(2

Revision: 0

ATTACHMENT C

IPCEA S-61-402 Paragraph 3.9 and Appendix O
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 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
Jjacketing.

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 (Chattanocoga Central Laboratories Report

No. B1L-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:!




(3)
Facility: Browns Ferry Nuclear Plant SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _EEB 74-0013
Unit: 3 . Revision Qo
Docket: 50-276 Date _ 40/22 /8O
o ENVIRONMENT DOCUMENTATION REF QUALTFICATION 0u TSTA“\'.DIRG
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
L Parameter cation cation cation cation
?ystem: - Operating ttachment Al | year Attachment C.3 Engineering None
riant ID Nc. Attachment A Time Analysis and .
(]) I1est J
Component Cable WDD )
1/c, #18AWG, (CPJ) Generic
Tesperature Simultaneous
Manufacturer: Attachment 8 'p(SF) 157 325 (4) ttachment C. ]| Test None
Pressure
del Number: N/A
Y. " (PSIA) 15.0 N/A (1) N/A N/A None
Furiction- Control/Power Generic
t Relative Simultaneous
Humidity (%) 100 100 (a) Attachment C.1| Test None
Accuracy: Req'd: N/A .
Demon: N/A Chemical
) Spray - - None
Category: Attachment A N/A N/A (3) N/A N/A |
Service: Attachment A ; Generic
Radiation 7
) (RAD) 2.1 x 107 1 ¢ 94107 (a)  |Attachment c.jf Je3yential _None
Location: Woom § Aqing N/A 40 years (2) Generic Mat']l Test None
Flood Level Elev: 552'
Above Flood Level: Yes X | Submergence | N/A N/A i N/A N/A None
No

Notes: (1) See Section 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.

 Prepared by: A A fmeadif
. C S

Reviewed by: %@
& ’

QA Acceptance:




System: 74
Unit: 3

Component: Cable
Mark: WD

Plant I. D. No. Room

3ES3163-11 8
3ES3150-11 8

Attac.ment A

1/c #8 AWG

Function/Service

FCV=-74~75 Supply
FCV-74-74

Cateqory

EEB-T¥-00I 3
Rev ©

Operating Time

A

1l Year
i



TR

Contract No.
822936 Bellefonte
86150

71C7-54180
75C7-85744
67C7-91619
72C7-75328-3
72C€7-75533-1

ATTACHMENT 8
Mark WDD

Type
cPy

CPJ
CPJ
CPJ,
CPJ
CPJ

EEB . ZY-Q0!3
Rev o

Manufacturer
Plastic Wire & Cable Corp

Phelps Dodge

Triangle Conduit & Cable
GE Cable Corp

Rome

Essex



- (3)
Facility: Browns Ferry Nuclear Plant SYSTEM CO!""ONENT EVALUATION WORK SHEET (Rev 2) Sheet No, _EEB 74-0014
Lnit: 3 i Revision Pe)
Docket: 50-296 Date _,0/22 /§0 J
ENVIRONMENT DOCUMENTATION REF QUALTFICATION OUTSTANDING |
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
: 74
g Operating  JAttachment Al | year Attachment C.3 Engineering None
Plant 1D No. Attachment A Time Ana]ysis and -
. “) Iest
Component Cable wDD .
l/c, #18ANG, (CPJ) gﬁgﬁgigneous
Manufacturer: Attachment B TemP?Egg“'ﬂ 211 325 (4)  Pttachment C.1 Test None
Pressure
Mo : N/A
del Number: N/ (PSIA) 15.0 N/A (2) N/A N/A None
Funiction: Control/Power Grneric
‘ Relative Simultaneous
Humidity (%) 100 100 (a) |Attachment C.1| Test None
Accuracy: Req'd: N/A
Demon: N/A Chemical
. Spray ' None
Category: Attachment A N/A N/A (4) N/A N/A
Service: Attachment A ‘ a—y
Radiation i
L __(RAD) 2.1 x 107 | § 9107 () pttachment C.1f 33¢eN13] None
Location: Room Aging_ N/A 40 years | _ (2) Generic Mat']l Test None
Flood Level Elev: 552°
fbove Flood Level: Yes X | Submergence | N/A N/A L N/A N/A None
No 4

Yotes: (1)

See Section 2.4 in 79-01B report.

(2) 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.

Reviewed by:

Prepared by=m&.a..nl7l_
- s o

QA Acceptance:

7

”




Attachment A

System: 74 EEB-74- 00/
Unit: 3 Rev ©
Component: Cable 1/c #8 AWG

Mark: WwDD

Plant 1. D. No. Room Function/Service Category Operating Time
3ES3150-11 9 FCV-74-74 Supply A 1 Year
3ES3163~11 9 FCV=74=75



TR

Contract No.
822936 Bellefonte
86150

71C7-54180
75C7-85744
67C7-91619
72C7-75328-3
72C€7-75533-1

ATTACHMENT B

Mark WOD

Type
cPJ
cPJ

- CPJ

CPJ,
cPJ
cPJ

Manufacturer
Plastic Wire & Cable Corp

Phelps Dodge

Triangle Conduit & Cable
GE Cable corp

Rome

Essex



Sheet No.: EEB- 74-opr Y
Revision: 0

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

Prepared by*

Reviewed by:

QA Acceptance:




(3)
‘acility: Browns Ferry Nuclear Plant SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sieet No. EEB 74-00Q15
Init: i Revision ©
locket: 50-296 Date _,0/za /o
ENVIRONMENT DOCUMENTATION REF | QUALIFICATION OUTSTARDING
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualivi-
Parameter cation cation cation cation
astem: N Operating PttachnentA 1 year rttachment C.4| Engineering None
'lant 1D No. Attachment A Time Analysis and
(1) Tests
.omponent Cable WDG
1/c, #2A4G, (CPJ) . gﬁne;ic
multaneous
fanufacturer:Attachment B Temm(:s:;ure 325 325 (4) ttachment C.ZJ Test None
1 . N/A Pressure
U —_——" (PSIA) 69.7 N/A (a) N/A N/A None
‘uriction: Generic
untrol/Power ' Relative Simultaneous
Humidity (%) | 100 100 (4) ttachment C.2 Test None
wcuracy: Req'd: N/A
Demon: N/A Chemical
ategory: Attachment A Spray NA N/A (4) N/A N/A None
ervice: Attachment A 6.Sx§0'¥ Generic
Radiation 4x10° A g Sequential None
” (RAD) Mttach. C.1 6.9x10 (4 ttachment C.2| Test
ocation: 0 Aging N/A 10 years (2) ttachment C.3| Generic Mat'] Tesyy  Nome
Jood Level Elev: 552° .
Sove Flood Level: Yes X | Submergence N/A N/A . N/A N A None
No €l

lotes: (1) See Section 2.4 in 79-01B report. Prepared by:m&...-.l,é;_

(2) See Section _4.1.2 in 79-018 report. Seviad b 7

(3) A1l notes and other information not on these NETER Sys Wﬁ"
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: 74 EEB-7Y-00/ 5
Unit: 3 Rev o
Component: Cable 1/c #2 AWG

Mark: WDG

Plant 1. D. No. Room Function;Service Category Operating 1ime
JESI6B5-11 0. FCV=74-47 Supply A 1 year
3ES3906-11 0 FCV-74-67 ¢ v v



Contract No.

67C7-91619
71C7-54180-1

B6150 XFR Bellefonte
72C7-75328-3

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

ATTACHMENT B

Mar% WDG

Type
cPJ
cPJ
cPd

CPJ
PXJ
PXJ

EEB _14-Q0'5
REV o
H
Manufacturer

General Cable Corp
Phelps Dodge

Plastic Wire & Cable Corp
Rome

GE
Essex



2C

c.1

Sheet No: EEB 74-CQI S

Revision: 0

ATTACHMENT C

Integrated dose - 10 years plus accident

Beta Dose

References:

1. W. W. Parkinson, O. Sisman, October 1970, The Use of Plastics
and Elastomers in Nuclear Radiation.

2. R. B. Blodgett, R. G, Fisher, June 1968, Insulatioms 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. 7911, ‘ated April 1979.
5. Wyle Laboratory Test Report 43854~3.

6. Franklin Institute Test Reports E-C4113 and FC-5120.

y Rockbestos Company Test Report dated July 1977 amended 1979.

The TVA value of 4 x 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~
3 DOR guidelines section 4.2.1 and the depth dose penetration,
which owing to the low penetrating power of beta particles gives a
factor of 10 reduction for 4C mils of jacketing material, and a
factor of 10 for an insulation thickness of 30 mils and vhich is
conservative for TVA's 600-volt power and control cables and extremely
conservative for TVA's triux and coax and signal cable due to their
thickness and the presence of metallic shielding material, and
assigning a factor of 5 for the {installation shi{elding of metal
tvays, conduit, boxes, and flexible conduit, we arrive at a total
effective dose of .8 x 107 rads of beta.

Since the energy dissipation of gamma radiation occurs via ionizing
processes, one can add the accident dose of 4 x 107 rads of gamma
directly. The accumulated integrated gamma 10-year dose (the time
prenentl; assigned to connectors and penetrations) amoumts to 7
2.5 x 107 rads which added directly gives a total dose of 7.3 x 10
rads., In addition, since the containment i ‘narted in operation,

the scission rate and deterioration of the .usuiation aad jacketing
materials through oxidation will be much less than for tests conducted
in air.

Sincz the above value of 7.3 x 107 is less than the values for
which we have in-air test data “or SROAJ types (1.2 x 108) and for
XLPE types (2 x 108). {t 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.



2C
Sheet No: EEB 1%'00!5

Revision: 0

ATTACHMENT C (con'd)

C.2 Wyle Laboratory Report No. 43854-3
C.3 NUREG-0588 Material “ist

C.4 Because of the conservatism of the tests for XLPE and for silicone
{nsulation, 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)
FacnitI: Browns Ferry Nuclear Plant SYSTEM COMPONENT EVALUATION WORK SHEET (K.v 2) Sheet No. __ EEB 74-0016
Jnit: : Revision
Jocket: 50-296 Date 2
ENVIRONMENT DOCUMENTATION REF | OUTSTANDING
EQUIPMENT DESCRIPTION T - METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
system: 74 Operating ttachment Al | year Attachment C.3 Engineering None
2lant 1D Ko. Attachment A Time Analysis and ,
: “) lest
-omponent  Cable uDG
1/c, #2AWG, (CPJ) g:::::jneous
“anufacturer: Attachment B TW?S:.?"" 157 325 (3) lAttachment C.)| Test None
Pressure
umber: N/A
fodel ¥ Al (PSIA) 15.0 N/A (a) N/A M/A None
“uriction: Control/Power i
' Relative Simultaneous
Humidity (%) 100 100 (a) Attachment C. 1| Test None
Accuracy: Req'd: N/A
Demon: N/A Chemical .
lategory: Attachment A Spray N/A N/A () WA N/A None
service: Attachment A o ~—
. Radiation 7 ial
(RAD) 2.1 x 100 | ¢ 4107 (5)  |ptachment c.1f TedgT None
S T 5 Aging N/A 4c years (2) _|attachment C ZGeneric Mat'] Test| _Mone
“lood Level Elev: 552'
\bove Flood Level: Yes K| Submergence | N/A N/A N/A N/A None
No {4) ‘
lotes: (1) See Section 2.4 in 79-01B report. - Prepared bﬁu%_
(2) See Section 4.1.2 in 79-018 report. '

(3)

A1l notes and other information not on these

sheets are on the attached apper lix sheets.

(4)

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

g ‘ Vi
Reviewed by: M

QA Acceptance:




System: 74
Unit: 3

Component: Cable
Mark: WDG

Plant 1. D. No. Room

3E53685-T1 -

Attachment A

1/c #2 AWG

Function/Service

FCV=74-47 SUPPLY

Category
A

EEB-TY-001 6
Rev o

Onerating Time
1l Y.ar



Contract No.

67C7-91619
71C7-54180-1

86150 XFR Bellefonte
72C7-75328-3

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

ATTACHMENT B

Mark WDG

Type
cPY
cPJ
cPJ

CPJ
PXJ
PXJ

EEB _14-Q0le
REV Q

Manufacturer

Genera! Cable Corp
Phelps Dodge

Plastic Wire & Cable Corp
Rome

GE
Essex



9C

Sheet No.: EEB-74-00( 6
Ravision: O

ATTACHYENT C

C.1 Myle Laboratory Report No. 43854-3.
C.2 NUREG-0588 Material List.

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

Prepared by:

Reviewed by:

QA Acceptance:




(3)
Facility: Browns Ferry Nuclear Plant SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _EEB 74-0017
Unit: 3 Revision [=)
Docket: 50-296 Date _sp0/a2/R0
ENVIRONMENT DOCUMENTATION REF QUALTFICATION N
EQUIPMENT DESCRIPTICN METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation catinn cation cation 4}
S)jstem: " Operating httachuentl 1 year lat tachment C.4 Engineering None !
Piant 1D No. Attachment A Time Analysis and
(1) Test
Component Cable WDG-1 :
1/c, #2AWG, (PXJ) g?:ue;‘t:neo s
u
Menvfacturer:ittacke” . 3 Tm?5:§un 325 385 (4) ttachment ¢ 2| Test None
. . N/A Pressure
Furiction: Generic
Control/Power Relative Simultaneous
Humidity (%) | 100 100 (3) ttachmentC 2| Test None
Accuracy: Req'd: N/A
Demoi.: N/A Chemical
Category:  Attachment A Spray N/A WA () N/A N/A None
Service: AL. .chment A 6.5x§0i7 Generic
. Radiation 4x10°/4 8 Sequential —
(RAD) httach, c. 2x10 (4) jAttachment c 2| Test
r_}_"““o": 0 Aging N/A 10 years (2) |Attachment ¢ 3| Generic Mat'] Tes{ Nome
Flood Level Elev: 552' ‘
Above 7lood Levei: VYes X | Submergence N/A N/A (8 N/A N/A None
No 4
Notes: (1) See Section 2.4 in 79-018 report. Prepared by: m!.........%_
: (2) See Section 4.1.2 in 79-018 report. .

(3)

A1l notes and other informetion not on these

sheets are oa the attached appendix sheets.

(4)

See Section 3.0 and/or Appendix B i1 "9-01B report.

Reviewed Ly: M

QA Acceptance:




Attachment A

System: 74 EEB-74- 001 7
Unit: 3 Rev ©
Component: Cable 1/c #2 AWG

Mark: WDG-1

Plant 1. D. No. Room Function/Service Category Operating Time

3ES526~1 0 FCV=74~47 Supply A 1 Year



EEB _J4-2017

REv __O
ATTACHMENT B
Mark %DG-1
Contract No. Type Manufacturer
TR 823368 rom WBNP PXJ Cyprus Wire & Cable

821609-3



Sheet No: EEB 74-goi 7

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 Flastomers in Nuclear Padiation.

- 8 R. B. Blodgett, R. G. Fisher, June ;968. 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 x 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 section 4.2.1 and the depth dose penetration,
which owing to the low penetrating power of bsta particles gives a
factor of 10 reduction for 40 mils of jacketing material, and a
factor of 10 for an insulation thickness of 30 mils 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 the presence of metallic shielding material, and
assigning a factor of 5 for the installation shielding of metal
trays, conduit, boxes, an’ flexible conduit, we arrive at a total
effective dose of .8 ~ 10" rads of beta.

Since the energy dissipation of gamma radiation ocgurs yia i1onizing
processes, one can add the accident dose of 4 x 10° rads of gamma
directly. The accumulated integrated gamma l0-year dose (the time
proaently assigned to connectors and penatrations) amounts to 7
2.5 x 10’ rads which added directly gives a total dose of 7.3 x 10
rads. In addition, since the contuinment is . ~rted in operation,

the scission rate and deterioration of the insui tion and jacketing
materials through oxidation will be much less than for tests conducted
in air.



5C

C.2

c.3

C.4

Sheet No: EEB 74-00l7

Revision: 0

ATTACHMENT C (con'd)

Since the above value of /.3 x 107 is less than the valuss for
which we have in-air test data for SROA' types (1.2 x 10°) and for
XLPE types (2 x 10 ), it 1s concluded that the beta dose in an
accident will aot disqualify the cables presently installed, and
the cables will remain operable in the service environment.

TVA Engineering Report No. 1946
Cable types: CP, CPJ, CP1J, PXJ
Rooms: 0-~18

The CP family of cables consists of cross-linked polyethylene
insulation and polyvinyl chloride jacketing, and the PX family of
cables consists of cross-linked polyethylene or ethylene propylene
rubber, and the jacket is chlorosulfonated polyethylene or chloronated
polyethylene. The following LOCA/SLB test apply:

CP types - 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-C411l3 dated May
1975.

PX types

- 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 amnd the
LOCA/SLB of the containment. Because of the conservatism of these

tests including the severity of the mandrel bend and dielectric

test in water after the combined LOCA/SLB profile, it is owr engineering
judgment that there is sufficient margin to give reasonable assurance

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

NUREG~0S588 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:




——~

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

(3)

Facility: Browns Ferry Nuclear Plant Sheet No. -0018 -
Uait: 3 . Revision
Cocket:  50-296 Date __tofzz
ENVIRORMENT DOCUMENTATION REF QUALTFICATION | OUTSTANDIN
EQUIPMENT DESCRIPTICN METHOD ITENS
Specifi- Qualifi- Specifi- Qualifi=-
Parameter cation cation cation cation
System: 74 Attachment C.3{ Engineering | None
Operating ttachment Al 1 Year Analysis and
FPlant 1D No.Attachment A Time ) Tast
Component Cable WDG-1 '
1/c, #2AWG, (PXJ) Generic
. Temparature Simultaneous _
Manufacturer: Attachment B (SF) 308 385 (4) Attachment C.1| Test None
" : < N/A Pressure
cdel Kumber: W/ (PSIA) 21 5 N/A (a) N/A N/A None
Function: Control/Power '
T | e | Snatimeous
Humidity (% 100 100 ( Attachment C.1 N
Accuracy: Reg'd: N/A 4) Test -
Demon: N/A Chemical
Category: Attachment A Spray N/A N/A (4) N/A N/A ~None
Service: Attachment A ) -y
: Radiation 2 x 106 Sequential
] (RAD) 2x108 (3) Attachment C.)| Test None
-ocation:  Room 7 Aging N/A 40 years (2) Attachment (. 4Generic Mat'l Test " None
Flocd Lavel Elev: 552° ‘
tbove 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 b’:“&"‘%
(2) See Section 2,1,2 in 79-01B report. . tawsd &
(3) A1l notes and other information not on these Reviewsd 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: 74
Unit: 3

Component: Cable
Mark: WDG~1

Plant 1. D. No. Room

3ES526~-1 7

Attachment A

1/c #2 AWG

Function/Service

FCV=-74-47 Supply

Category

EEB-74-00 18
Rev o

Operating Time

A

1 Year



Contract No.

TR 823368 From WBNP
821609-3

ATTACHMENT 8

Mark WDG-)

Lype
PXJ

EEB _J4-00I8
REV 2

Manufacturer

Cyprus Wire & Cable



12C

C.1

CCz

C.3

Sheet No: EEB -

Revision: 0

ATTACHMENT C

TVA Engineering Report No. 1946
Cable types: CP, CPJ, CPJJ, PXJ
Rooms: 0-18

The CP family of cables consists of cross-linked polyethylene
insulation and polyvinyl chloride jacketing, and the PX family of
cables consists of cross-linked polyethylene or ethylene propylene
rubber, and the jacket is chlorosulfonated polyethylene or chloronated
polyethylene. The following LOCA/SLB test apply:

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

PX types - 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. Because of the conservatism of these

tests including the severity of the mandrel bend and dielectric

test in water after the ccmbined 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.

NUREG-0588 Material List

Because of the conservatism of the tests for XLPE and for silicone
{nsulation, 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:




(3

.- . )
Fecility: Browns Ferry Nuclear Plant | SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet ﬂJ. EEB 74-0019
Unit: 3 ) Revisicn )
Cocket: 50-296 Date /Q é; !29
ENVIRORMENT DOCUMENTAT ICN REF QUALTFICATION QUTSTANIIN
ECUIPMENT DESCRIPTION MITHOD _ TENS
Specifi- Quaiifi- Specifi- Qualifi-
Parameter cation cation cation cation
System: 74 : Attachment C.31 Engineerin None
4 7 Operating ?ttbChmE"t Al 1 Year tachmen Anglysis agd
Flant 1D No.Attachment A Time m Yest
Com WDG- i
l?/cp,or;eanUG J] Y . Generic
a Simultaneous
Manufacturer: Attachment 8 Te'“P'(-Egg“"e 157 385 (a) Attachment C.1| Test None
¥ozel Nuzber: N/A Pressure
“olel Wumber: N/ (PSIA) 15.0 N/A (a) N/A N/A MNone
runction:ControI/Pgwer PO PR
imul
Humidity (%) 100 100 (3) Attachment C.1 ?;?2 SaNSOuy None
Fccuracy: Req'd: N/A ‘
Demon: N/A Chemical
Category: Attachment A Spray N/A N/A (a) N/A N/R None
Service: Attachment A } et
. Radiation 7 Sequential
(RAD) 2.1 x 10 2x108 (2) Attachment C.) Test None
Location: Room 8 Aging N/A 40 years (2) Attachment (. d4Generic Mat'l Test " None
flood Level Elev: 552 )
Above Flood Level: Yes X | Submeraence N/A N/A : N/A N/A Nore
No 4) -

otes: (1) See Section 2.4 in 79-018 report. Prepared by:w%

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

(3) A1l notes and other information not on these ' Ivimene Sy
sheets are on the attached appendix sheets. $ ' /

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




EEB _74-9019

REV 2
ATTACHMENT B
Mark WDG-1
Contract No. Type Manufacturer
TR 823368 From WBNP PXJ Cyprus Wire & Cable

821609-3



12¢C

c.1

C.z

c.3

Sheat No: EEB 74 - 0019

Revision: O

ATTACHMENT C

TVA Engineering Report No. 1946
Cable types: CP, CPJ, CPJJ, PXJ
Rooms: 0-18

The CP family of cables consists of cross-linked polyethylene
{nsulation and polyvinyl chlorid. jacketing, and the PX family of
cables consists of cross-linked polyethylene or ethylene propylene
rubber, and the jacket is chlorosulfonated polyethylene or chloronated
polyethylene. The following LOCA/SLB test apply:

CP types - 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-C4ll3 dated May
1975.

PX types

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

- Franklin Institute Test Report F-C5120 dated May
.980.

These cable are cualified by the above for all HELB areas and the
LOCA/SLB of the containment. Because of the conservatism of these

tests 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.

NUREG-0588 Material List

Because of the conservatism of the tests for XLPE and for silicone
{nsulation, including the severity of the mandrel bend and dielectric
test in water after the combined LOCA/SLB profile, it is our engineering
judgwent 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:




Attachment A

. EEB-7 -001 ¥
Unit: 3 iy
Component: Cable 1/c #2 AWG

Mark: WDG~1

Plant I. D. No. Room Function/Service Category (Onerating Time

3ESS526~1 8 FCV-74~47 Supply A 1 Year



Facility: Browns Ferry Nuclear Plant

Unit: 3

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

(3)

Sheet No. Egg 74-0020

) Revision
Docket: 50-296 Date (_Q[ [xg
ENVIRCNMENT DOCUMENTATICN ReF QUALIFICATION OUTSTE:.‘DING
EQUIPMINT DESCRIPTION MZTHOD 1TEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
System: 74 Operating ttachment Al 1 Year Attachment C.3| i:g;;gg:i:ﬁd None
Plant ID No.Attachment A Time
(1) Test
Component Cable WDG-1 .
1/c, #2AWG, (PXJ) ggnf&;‘;c
8 Tempegature WSS TR
Manufacturer: Attachment (°F) 211 385 (a) Attachment C.1| Test None
" . N/A Pressure
ifccel Number: N/ (PSIA) 15.0 N/A (a) N/A N/A None
Funicticn: Control/iower et
. Relative Simultaneous
Humidity (%) 100 100 (a) Attachment C.W T.., None
Accuracy: Req'd: N/A
Decon: N/A Chemical
Category: Attachment A Spray N/A N/A (4) N/A N/A None
Service: Attachment A . Gerneric
. Radiation 2.1 x 107 Sequential
(RAD) 2x108 (4) Attachment C.1l Test None
tocation: Room 9 Aging N/A 40 years (2) Attachment ¢ AGeneric Mat'l Test] None
Flced Level Elev: 552° '
fbova Flood Level: Yes X | Submergence | N/A N/A a N/A N/A None
No 4 .

Notes: (1) See Section 2.4 in 79-01B report.
(2) See Section 2,1.2 in 79-012 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 79-018B report.

- Prepared by: Mm%

Reviewed by: M

QA Acceptance:




Attachment A

System: 74 EEB-74-0020
Component: Cable 1/c #2 AWG

Mark: WDG~1

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

3ESS526~1 9 FCV=47-74 Supply A 1 Year



E£8 T4 0020

REV 2
ATTACHMENT B
Mark WDG-1
Contract No. Type Manufacturer
TR 82336E rrom WBNP PXJ Cyprus Wire & Cable

821609-3



12¢C

Sheet No: EEB -

Revision: O

ATTACHMENT C

C.1 TVA Engineering Report No. 1946

C.2

C.3

Cable types: CP, CPJ, CPJuy, PXJ
Rooms: 0-18

The CP family of catles consists of cross-linked polyethylene
{.sulation and polyvinyl chloridc jacketing, and the PX fam.ly of
cables consists of cross-linked polyethylene or ethylene propylene
rubber, and the jacket is chlorosulfonated polyethylene or *hloronated
polyethylene. e following LOCA/SLB test apply:

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

PX types - Franklin Institute Test Report F-C4113 dated May
1975.

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

- Franklin Institut. 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. Because of the conservatism of these

tests 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.

NUREG-0588 Material List

Because of the conservatism of the tests for XLPE and for siliconme
{nsulation, 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:




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

-'acilit;: Browns Ferry Nuclear Plant Sheet No. EEB 74-0021
Aait: . Revision _o
‘acket: 50-296 Date ‘QZE‘ZRQ
3 ENVIRONMERT DOCIMENTATION REF | ~ OUTSTANDING |
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
ystem: 74 Operating ttachment A| 1 year r\ttacment C.4]| Engineering None
“lant 1D No. Attachment A Time Analysis and
(1) Tests
omponent  Cable WpH
1/c, #1/0, (CPJ) (Signe;':c
multaneous
‘anufacturer:Attachment B Te""’fsﬁm 325 325 (a) ttachment C.2| Test None
' . N/A Pressure
VY oo (PSIA) 69.7 N/A (a) N/A N/A None
‘uriction: Generic
ontrol/Power Relative Simultaneous
Humidity (%) | 100 100 (a) ttachment C.2 Test None
\ccuracy: Req'd: N/A
Demon: N/A Chemical
‘ategory:  Attachment A Spray NA N/A (a) N/A N/A None
ervice: Attachment A 6.5x§07¥ Generic
Radiation 4x10° A y Sequential None
' (RAD) Attach. C.1 6.9x10 (4) }Attachment .2 Test
ocation: 0 Aging N/A 10 years (2) Rttachment C.3| Generic Mat'] Tesy  None
“1ood Level Elev: 552' ‘
\wove Flood Level: Yes X | Submergence N/A N/A N/A N/A None
No (4)
iotes: (1) See Section 2.4 in 79-018 report. Prepared by: 44 &........%
. - [
(2) See Section 2,1.2 in 79-01B report.
: 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 79-018B report. QA Acceptance:



Attachment A

System: 74

Unit: 3

Component: CAble 1/c #10 AWG

Mark:

Plant 1. D. No. Room Function/Service

3ES538-1 0 FCV-74~52 Supply

Category

EEB-74-0c0 2!
Rev o

Operating Time

A

1 year



Contract No.

70C7-92430
71C7-54180-2
67C7-91619

ATTACHMENT B

Mark WOH

Type

CPJ
cPJ
cPJ

£EB 24 -0Cal

Rev _ O

Manufacturer

Essex International
Simplex
General Cable



¢

c.1

Sheet No: EEB 7Y~ Co2)

Revision: O

ATTACHMENT C
Integrated dose - 10 years plus accident

Beta Dose

References:

s W. W. Parkinson, O. Sisman, October 1970, The Use of Plastics
and Elastomers in Nuclear Radiation.

2. R. B. Blodgett, R. G. Fisher, June 1968, Insulations and
Jackets for Control and Power Cables.

. M. Asaka, S. Yamamoto, 1973, Radiation Resistance of Plastic
Insulatirg 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.

s Rockbestos Company Test Report dated July 1977 amended 1979.

The TVA value of 4 x 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 section 4.2.1 and the depth dose penetrationm,
which owing to the low penetrating power of beta particles gives a
factor of 10 reduction for 40 mils of jacketing material, and a
factor of 10 for an insulation thickness of 30 mils and which is
conservative for TVA's 600-volt power and control cables and extremely
corservative for TVA's triax and coax and signal cable due to their
thickness and the presence 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 107 rads of beta.

Since the energy dissipation of gamma radiation ocgcurs via ionizing
processes, one car add the accident dose of 4 x 107 rads of gamma
directly. The accumulated intcgrated gamma 10-year dose (the time
presentl; assigned to connectors and penetrations) amounts to 7
2.5 x 107 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.

Since the above value of 7.3 x 107 is less than the values for
which we have in-air test data for SROAJ types (1.2 x 108) and for
XLPE types (2 x 108), it is concluded that the beta dose im an
accident will not disqualify the cables presently installed, and
the cables will remain operable in the service environment.



2C

Sheet No: EEB “J4- 002!

Revision: O

ATTACHMENT C (con'd)

C.2 Wyle Laboratory Report No. 43854~3
C.3 NUREG-0588 Material List

C.4 Because of the conservatism of the tests for XLPE and for silicone
{nsulation, including the severity of the mandrel bend and dielectri~
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:




: (3
Facility: Browns Ferry Nuclear Plant SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _ EEB 74-0022
Jnit: 3 Revision o
Jocket: 50-296 Date _ sof22 /S0
ENVIRONMENT DOCUMENTATION REF QUALTFICATION OUTSTANDING
EQUIPMENT DESCRIPTION ML THOD ITEMS .
Specifi- Qualifi- Specifi- Qualifi- !
Parameter cation cation cation cation |
System: 74 0 ;
perating Attachment Al : Attachment C.3 Engineerin None ,
2lant 10 No. Attachment A |  Time sl e ane g : |
Cab] “) lest !
Component able WDH
1/c, #1/0, (CPJ) Generic
Temperature Simultaneous
“anufacturer: Attachment B (EF 157 325 (a) ttachment C. | Test None
“odel Number: N/A Pressure
/ (PSIA) 15.0 - () "™ N/A None
“uriction: Control/Power Generic
‘ Relative Simultaneous
Humidity (%) 100 100 (a) Attachment C.1| Test None
Accuracy: Req'd: N/A
Demon: N/A Chemical .
- - Spray None
-ategory: Attachment A N/A N/A (4) N/A N/A o
service: Attachment A : Generic
Radiation S
. (RAD) 2.1 x 10 6.9x107 (a) Attachment C.1 ng‘ientia‘ Norie
.ocation:  Room Satie N/A 40 years (2) Generic Mat'l Test None
“lood Level Elev: 552' N
\bove Flood Level: Yes X | Submergence | N/A N/A ‘o N/A N/A o
No 4

iotes; (1)
(2)
(3)

See Section 2.4 in 79-01B 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.

(4)

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

Prepared bY: ML Lomamialis)
. ’ & o

Reviewed by: %%’\'

QA Acceptance:




System: 74
Unit: 3

Component:  Cable
Mark: WDH

Plant I, D. No. Room

3ES538-1 8

Attachment A

EEB-71¥-0022
Rev ©
1/c #10 AWG
Function/Service Category Operating Time

FCV-74-52 A 1 Year



ATTACHMENT 8
Mark WOH
Contract No. ) Type
70C7-92430 cpPJ
71C7-54180-2 _ CPJ
67C7-91619 CPJ

EFB Z9-0022
Rev Qo

Manufacturer

Essex International
Simplex
General Cable



Sheet No.: EEB- 74-0022

Revision: 0

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

" 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)
Fa;:thy: Browns Ferry Nuclear Plant | SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _EEB 74-0023
g3t 3

Revision o

Jocket: 50-296 ) Date (o Z! z {?Q
ENVIRONMENT DOCUMENTATION REF I N STANDIN
EQUIPMENT DESCRIPTION METHOD ITEMS g
Specifi- Qualifi- Specifi- Qualifi- .
Parameter cation cation cation cation
Apaiom: * T Operating  |AttachmentA| | year Attachment C.3 Engineering None
’lant 1D No. Attachment A Time M Analysis and .
lest
component Cable WDH i
Ve, #1780, (W) ' g?l?\ﬁ;t:neous
1anufacturer: Attachment B Tempfsggure 211 325 (8) ttachment C.1| Test None
Pressure
4odel Number: N/A
" d (PSIA) - WA (4) N/A N/A None
*uniction: Control/Power Generic
' Relative Simultaneous
Humidity (%) 100 100 (3) Attachment C.1| Test None
\ccuracy: Req'd: N/A
Demon: N/A Chemical :
% L Spray - None
-ategory: Attachment A N/A N/A (a) N/A N/A :
service: Attachment A . Generic
. Radiation S tial
{RAD) 2.1 x 107 | 6.9x107 (4) |Attachment .y Tg‘;‘{e" i _None
.ocation:  Room 9 Aqing N/A 40 years (2) i ¢ None
I
“lood Level Elev: &52° B
\bove Flood Level: Yes x| Submergence | N/A N/A - N/A N/A o
No 4 ‘

lotes: (1) See Section 2.4 in 79-018 report. - Prepared by: M&““"‘%—i
(2) i .

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




Attzchment A
£fg 24-oc023

System: 74 .

Uz‘lt: 3 Rev O -
Component: Cable 1/c #10 AWG

Mark: WDH

Plant 1. D. No. Room Function/Service Categcry Operating Time

3ES538-1 9 FCV-74~52 A 1 Year



e r——

Contract No.

70C7-92430
71C7-54180-2
67C7-91619

ATTACHMENT B

Mark WOH

Type

CPJ
CPJ
CPJ

Manufacturer

Essex I..ternational
Simplex
General Cable



9C

Sheet No.: EEB- 74-90023

Revisfon: 0

ATTACHMENT C

C.1 MWyle 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 1s sufficient margin to give reasonable assurance
of continued operability more than & year in the poct-LOCA environnent.

Prepared by:

eviewed by:

QA Acceptance:




SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet .(,(.3) EEB 74-0024

flcilitfz Browns Ferry Nuclear Plant
nit:

. Revision [=)
Jocket: 50-296 Date ¥
ENVIRONMENT DOCUMENTATION REF | OUTSTARDING
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Srecifi- Qualifi-

Parameter cation cation cition cation
ystem: 74 Operating rttacmntk 1 year | ttachment C.4| Engineering None
"lant 1D No. Attachment A Time Analysis and

(1) Tests
;omponent  Cable ypi|
Ve, 12/8, (CN) ' (S;‘i!:s;::neous

' .

tanufacturerAttachment B .eﬂ!pfsggum 325 325 (4) Attachment C.2 Test None
E N/A Pressure

Y. - (PSIA) 69.7 N/A (4) N/A N/A Rone
‘unction: Generic
ontrol/Power ‘ Relative Simultaneous

Humidity (%) | 100 100 (3) *\ttachment C.2 Test None
\ccuracy: Req'd: N/A

Demon: N/A Chemical

ategory:  Attachment A Spray NA N/A (a) N/A N/A None
ervice: Attachment A 6.5x6(71 Gereric

Radiction 4x10° A 7 Sequential None

i (RAD) Attach. C.1 6.9x10 (4) pttachment C.2; Test
.ocation: 0 Aging N/A 10 years (2) Rttachment C.3| Generic Mat'l Test —
“iood Level Elev: 552' ' . '
\bove Flood Level: Yes X | Submergence N/A N/A () N/A N/A None
No ‘

iotes: (1) See Section 2.4 in 79-71B report. Prepared by: AL&.%

(2) See Section 2,1.2 in 79-01B report.
: 4 ; Reviewed by:
(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 repart. A Acceptance:




System: 74
Unit: 3

Component: Cable
Mark: WDI

Plant I. D. No.

Room

JES3038~11

0

Attachment A

1/c #2/0

Function/Service

FCV=74~66 Supply

EEB-74-002¢
Rev ©

Category Operating 1ime

A

1 year



Contract No.

820032 XFR from WBNP
74C7-85069 WBNP
wWDJ

75C7-85744
73€7-84528
~ 71C7-54180

67€7-91619
72C7-75533-1
69C7-64924 ,

- - ————— -

ATTACHMENT B

Mark WDI

Type
cPJ

cPJ

CPJ
CPJ
CPJ
CPJ

E£EB8 14 -0029
REV o

Manufacturer
Triangle Conduit & Cable

Triangle Conduit & Cable
Plastic Wire & Cable Corp
Simplex

General Cable Corp

Essex

Rockbestos



c.1

R ——

Sheet No: EEB 74-cpzYy

Revision: 0

ATTACHMENT C
Integrated dose - 10 years plus accident

Beta Dose

References:

1. W. W. Parkinson, 0. Sisman, Nctober 1970, The Usa of Plastics
and Elastomers in Nuclear Radiation.

25 R. B. Blodgett, R. G. Fisher, June 1968, Insulations and
Jackets for Control and Power Cables.

. 8 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 x 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 section 4.2.1 and the depth dose penetrationm,
which owing to the low penetrating power of beta parcicles gives a
factor of 10 reduction for 40 mils of jacketing material, and a
factor of 10 for an insulation thickness of 30 mils and which ia
conservative for TVA's 600-volt power and control cables and extremeiy
conservative for TVA's triax and coax and signal cable dve to their
thickness and the presence 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 107 rads of beta.

Since the energy dissipation of gamma radiation occurs via {fonizing
processes, one can add the accident dose of 4 x 10 rads of gamma
directly. The accumulated integrated gamma 10-year dose (the time
presently assigned to connectors and penetrations) amounts to 7
2.5 x 10’ rads which added directly gives a total dose of 7.3 x 10
rads. Tn addition, since the containment is inerted im operation,

the scission rate and deterioration of the insulation and Jacketing
materials throug" oxidation will be much less than for tests conducted
in air,

Since the above value of 7.3 x 107 is less than the values for
which we have in-air test data for SROAJ types (1.2 x 108) and for
XLPE types (2 x 10%), it ts 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.



2C

C.2
c‘3

cl‘

Sheet No: EEB T4 -Co2Y

Revision: 0

ATTACHMENT C (con'd)

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

Because of the conservatism of the tests for XLPE and for silicone
{nsulation, including the severity of the mandrel bend and dielectric
Lest in water after tha combined 1.0CA/SLB profile, it is our enginecring
judgment that there is sufficien. margin to give reasonable assurance

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

Reviewed by:

Prepared by:

QA Acceptance:




(3)
Facility: Browns Feiry Nuclear Plant SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No _ EEB 74-0C2%
Jait: 3 i Revision
Jocket: 50-296 Date o
ENVIRONMENT DOCUMENTATION REF | OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
jystem: 74 Operatin
g ttachment Al 1 vear Attachment C.3 Engineeri Norne
>1ant 1D No. Attachment A Time r e (1) Anglysis :gnd i
st
-omponent Cable WDI
- 1/c, #2/0, (CPJ) nge:‘ic
B P Simu!taneous
fanufacturer: Attachmant B mpfSF) 157 325 (a) ittachment C 1| Test None
fodel Number: N/A Pressure
(PSIA) 15.0 N/A (a) N/A M/A None
‘uriction: Control/Power Generic
' Relative Simul taneous
Humidity (%) 100 100 (a) ttachment C.1f Test None
\ccuracy: Req'd: N/A
Demon: N/A Chemical .
‘ategory: Attachment A Spray N/A N/A (&) N/A N/A . None
service: Attachment A . Generic
. Radiation 7 S ial
(RAD) 2.1 x 107 ¢ o107 (a)  [|Attachment C.1f 7eig"t' None
ocation: Room 8 Aging N/A 30 years (2) i . Ngne
lood Level Elev: 552'
oove Flood Level: Yes x | Submergence | N/A N/A N/A None
No (4)
‘'otes: (1) See Section 2.4 in 79-01B report. Prepared by: u.&.g...ul’l_
(2) See Section 4.1.2 in 73-018 report. i .8 - -
(3) A) notes and other informaticn not on these Reviewed by: M
sheets are on the attached appendix sheets. '
(4) See Section 3.0 and/or Appendix B in 79-018 raport. QA Acceptance:




Attachment A

System: 74
Unit: 3

Component: Cable 1/¢ #2/0
Mark: WDI

Plant 1. D. No. Room Function/Service

JESICIB-11 8 FCV-74-66 Supply

Category
A

£E8 I4 0028

Rev (@)

Operating Time

1 Year

e Ry S——
- —————_ - ——

T e D ———



Contract No.

820032 XFR from WBNP
74C7-85069 WBNP
WoJ

75C7-85744

73C7-84528

71C7-54180

67C7-91619
72€7-75533-1
69C7-64924 ,

ATTACHMENT B

Mark WDI

Type
cPJ

CPJ
cPJ
CPJ
CPJ
CPJ
cPJ

EEB _74-0025
REV Q

Manufacturer

Triangle Conduit & Cable

Triangle Conduit & Cable
Plastic Wire & Cable Corp
Simplex

General Cable Corp -

Essex

Rockbestos



! Sheet No.: EEB- 74-002§
Revision: 0

ATTACHMENT C

C.1 Myle Laboratory Report No. 43854-3.

C.2 NUREG-0588 Material list.

C.3 Because of the conservatism of the testz 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
uf continued operability more than a year in the post-LOCA environment.

Prepared by:
Reviewed by:

QA Acceptance:




UL JiAlL f
(3)
acility: Browns Ferry Nuclear Plant SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _ EEB 74-0026
nit: Revision
ocket: 50-296 Date
tNVIRONMENT DOCUMENTATION REF QUALTFICATION OUTSTANDING |
tQUIPHENT DESCRIPTION METHCD ITENS
Specifi- Qualifi- Specifi- Qua!ifi-
Paremeter cation cation cation cation
ystem: M Cperating rAttachmentA 1 Year Attachment Engineering None
‘lant 1D No. Attachient A Time (3 c.4 knalysis
]
‘ Cabl
omponeng, - thue, "{na)
Attachments
fanufacturar:Actachment 8 Tempisggure 211 153 (4} C.1 and C.2 |Attachment C.3 None
iode) Number: N/A Pressure
- (PSIA) i N/A (3) N/A = figne
uniction: Control/Power _ IPCEA $-61-403 Standard A
' ' Relative par 3.9, 3.7.3 Material
Humidity (%) 100 100 (3) 6.7 Requirement None
ccuracy: Req'd: N/A
Demon: N/A Chemical
ategury: Attachment A Spray N/A N/A (3) N/A N/A " None
ervice: Attachment A . NURER-0588 Generic
. Radiation ? 107 Materials Material
_ —— (RAD) 1 ax107 (a) List Test _None |
ocation: Room Aaing N/A 20 years (2) Attachment C 2! Qper, Experience None .
lood tavel Elev: 552' '
pove Flood Level: Yes x| Submergence N/A N/ A (8 N/A /A —
No S i 3
otes: (1) See Section 2.4 in 79-018 report. Prepared by: Lﬁ_ﬂ........l,éi_ ’
(2) See Sectiocn £.1.2 in 79-013 report. ’ Reviewed by:
(3) A1l notes and other information not on these pifimmenihe
sheets are on the attached appendix sheets.
(4) QA Acceptance: :

See Section 3.0 and/or Appendix B in 79-U1B report.




Attachment A

£EB 14 0026 .
System: 74
U%it: 3 Rev o
Component: Cable 5/c #10 AWG
Mark:
Plant 1. D. No. Room Function/Service Category Operating Time

3ES1167-1 9 FCV-74-77 Supply A . Year



Contract No.

67€3-91618
73C7-84528
70C7-54179-2

ATTACHMENT B

Mark WFE

Type

PNJ
PJJ
PNJ

(e Z4-op26
Rev ___©

Manufacturer

Plastic Wire & Cable Corp
Rome Cable -
Plastic Wire & Cable Corp



c.1
c.2

c.3

c.4

Steet No.: EEB-74-0026

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 Broduct with an operating rating of 75" C continuous,

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

The jacket material has & 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:

Reviewed by:

QA Acceptance:




SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

(3)

Facility: Browns Ferry Nuclear Plant Sheet No. _ EEB.74.0028 ;
Unit: 3 ) Revision 0 '
ENVIRORMENT DOCUMENTATION REF QUALTFICATION OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITENS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
System: 74 Operating rttachnentk 1 Year httachnent C.5 Engineering
Plant ID No. Attachment A Time Analysis None
(1)
Component  Cable -' WGB
2/c, #12 AWG (PNJ)(PJY)
i Temperature ttachments
Manufacturer:Attachment 8 p(SF) 325 153 (4) C.2 and C.3 | Attachment C.4 ! None
Model Number: N/A Pressure
| | (PSIA) 69.7 N/A (3) N/A N/A | None
. Furiction:
" Control/Power Relative - ;255A3?;f1'402 :::23?;?
: Humidity (%) | 100 100 3.7.3, 6.7 Requi t N
Accuracy: Reg'd: N/A (4) 328 e b e
: Demon: N/A Chemical
Service: Attachment A s,sxgo’l( UREG-0588
. Radiation ax10” £ 7 terials Generic Material None
(RAD) ttach C.1 4x10 (3) List Test
ikl Aging N/A 10_years (2) ttachment C.3hper, Experience
Flood Level Elev: 552' ’
Rbove Flood Level: ;gs X | Submergence N/A N/A (8 N/A N/A None

Notes: (1)

See Section 2.4 in 79-018 report.

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

(3) A1) notes and other information not on thesc
sheets are on the attached appendix sheets.

(4)

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

Prepared by: AL fmenanisho]__
s /I

Reviewed by: M

QA Acceptance:




Attachment A

System: 74 EEB-74-002F
Unit: 3 Rev ©
Mark: B
Plant 1. D. No. Room Function/Service Category Operating Time
3ES1054~1 0 FCV-74-47 Relay Logic A 1 Year
; Circuit A Cont
3ES1083~1 0 FCV=74~47
3ES3554~11 0 FCV=-74~47 Relay Logic

Circuit B Cont
3JES3583-11 0 FCV=74~47



(8 Z4-0028

Rev o -
ATTACHMENT B
Mark WGB
Contract No. Type Manufacturer:
67C3-91618 PNJ 8rand-Rex
73C7-84528 i PJJ Rome Cable
75K7-86150-1 . PJJ Cyprus
75K5-86506-1 PJJ ) America~ Insulated Wire
74C7-85069-1 PJJ Rome
70C7-54179-2 PNJ Plastic Wire & Cable Corp
71%7-54761-1 PNJ General Cable
72C7-54872 PNJ Plastic Wire & Cable Corp

70C7-54179-1 PNJ Brand-Rex



1C

C.1

Sheet No: EEB- 74 -0g2f

Revision: O

ATTACHMENT C

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 o° Plastic
Insvlating 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 x 109 rads for the beta accident dose at the
periphery of the containment is being reevaluated due to its high
value. However, usin? this value and making reference to the 7901-
B DOR quidelines section 4.2.1 and the depth dose penetration,
which ow1n$ to the low penetrating power of beta particles gives a
factor of 10 reduction for 40 mils of jacketing material, and a
factor of 10 for an insulation thickness of 30 mils 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 the presence of metallic shielding
material, and assigning a factor of 5 for the installation shielding
of metal trays, conduit, boxes, a9d flexible conduit, we arrive at
a total effective dose of .8 x 10/ rads of beta.

Since the energy dissipation of gamma radiation ocsurs via ionizing
processes, one can add ihe accident. dose of 4 x 10/ rads of gamma
directly.. The accumulated ‘ntegrated gamma 10-year dose (the time
presentIy assigned to connectors and penetrations) amounts to

2.5 x 10" rads which added directly yives a total dose of 7.3 x 107
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.



1C

c.J

c.2
c.3

c.4

Sheet No: _LEK J4-CC e

Revision: (@)

A" TACHMENT C (Continued)

(Continued)

Since the above value of 7.3 x 107 is less than thg values for which
we have in-aip test data for SROAJ types (1.2 x 10°) and for XLPE
types (2 x 105). 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.

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

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

Room: O

This class of cables was purchased under TVA Standard Specification No.
25.013, based on IPCEA $-61-402 (NEMA WC5). These standards provide a
product with an operating rating of 750 C continuous, 95 C (203° F),
500-hour overload rating total in a normal lifetime. They are constructed
of polyethylene insulation with Nylon and PVC jacketing.

The jacket material has a higher retention of strength at elevated
temperature. The in-containment SLB temperature and duration
exceeds the cable ratings and the insulation and jacket distortion
temperatures.

However, the service which these cable haveogeen thus far has exposed
them to a gamma radiation dose of 6.25 x 1 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-1inked
polyethylene insulated cable has demonstrated and is capable of
withstanding the LOCA/ SLB and the post-LOCA environment of 1 year.
Thus, continued operation is justified.

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.
Temperature Qualification Method

C.4.1 Standard material long-term overload temperature rating

C.4.2 Engineering analysis



1C

Sheet No: EEB- 74-go2x
Revision No: O

ATTACHMENT C (Continued)

C.5 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 past-LOCA environment.

Prepared by:
Reviewed by:

QA Acceptance:
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(3)
acility: Browns Ferry Nuclear Plant SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. EEB 74-0029
ait: 3 " Revision
socket: 50-296 . Date Q
' T ENVIRONMENT DOCUMENTATION REF CATION | OUTSTANDING |
EQUIPMENT DESCRIPTION - METHOD ITENS
Specifi- Qualifi- Specifi- Qual fi-
Parameter cation cation cation cation
iystem: 74 Operating JAttachmentA 1 Year Attachmen Engineering None
“lant 10 No. Attachment A Time m ‘.4 Analysis .
.Omponent Cable WGB R —
2/c, #12AWG, (PNJ)(PJJ) bt
a
anufacturar:Attachment B Yemp ?52?‘"‘ 158 153 (4) C.1 and C.2° |Attachment C.3 None
ddel Numder: N/A Pressure 15.0
. oo N/A (4) N/A N/ _None
‘unction: Control/Power IPCEA 5-61-403 Standard '
) Relative par 3.9, 3.7.3 Material
Humidity (%) (3) 6.7 Requirement None
‘ccuracy: Req'd: N/A 190 L
Damon: N/A Chemical
:a§egory: Attachment A Spray N/A N/A (3) N/A N/A “None
2rvice: Attachment A 4 NURER-0588 Generic
. Radiation Materials Material
- (RAD) 3 x 107 ax107 (4) List Test _None
..cat - S Aging N/A 20 vears (2) Attachwent C.2: Oper, Experience None
lood Level Elev: 552°
ovwe Flood Level: 'Y‘:s X | Submergence N/A N/A () N/A _ N/A —
dtes: (1) See Secticn 2.4 in 79-018 report. Prepared by: M
' . LK
{2) See Sectior 2.1.2 in 73-018 report. ' " .
(3) A1) notes and other information not on these Reviewed By:
sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Apperdix B in 79-018 report. ¢ | W iaptance:




System: 74
Unit: 3

Component: Cable
Mark: WGB

Plant I. D. No.

Room

JES1115-1

JES1116-1
JES1117-1
3JES1118-1
JR3265

3R3266
3R3257
3R3258
3ESL1575-1

JES1565-1
3JES1085~1

~N

RN

L

LR S S

Attachment A

2/c #12 AWG

Function/Service

PT-74~51 Relay Logic
Circuit A Control
PT=74~51

PT-74=51

PT~T74=51

ME-74~137A Pump A Seal
Leakage Hi

ME-74-137A PMP C Seal
Leakage Hi Control
MIS-74-137B PMP B
Leakage Hi Control
MIS=-74-1378 PUMP D

RHR PMP 3C HTR Cont
RHR PMP 3A HTR Cont
FIS-74-50 RHR SYS FLOW

EEB-7¥-0029
Rev ©

Category Operating Time

A 1l Year




Contract No.

67C3-91618
73C7-84523
75K7-86150-1
75K5-86506-1
74C7-85069-1
70C7-54179-2
71X7-54761-1
72C7-54872
70C7-54179-1

ATTACHMENT B

Mark WG

Type

PNJ
PJJ
PJJ
PJJ
PJJ
PNJ
PNJ
PNJ
PNJ

g8 Z24-Q029

Manufacturer

Brand-Rex

Rome Cable

Cyprus

American Insulated Wire
Rome

Plastic Wire & Cable Corp
Gereral Cable

Plastic Wwire & Cable Corp
Brand-Rex



Sheet No.: EEB-T74-0029

Revision: 0

ATTACHMENT C

C.1 IPCEA $-61-402 Paragraph 3.9 and Appendix D
C.2 TVA Engineering Report No. 1943

Cable types: PJ, PN, PNJ, PJJ, °SJ

Rooms 1-18

This class of cables was purchased urder TVA Standard Specification
No. 25.013, based on IPCEA $-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 pclyethylene insulation with Nylon and PVC
jacketing.

The jacket material has a higher retention of strength at elevated
temaerature , 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 laqs 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. B1L-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 ‘or 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 justiiies interim operation until these types can be
full{ qualified by our Wyle Laboratory tests to be concluded next
April or replaced at the next refueling cutage.
C.3 Temperature Qualification Method
€.3.1 Standard material long-term overload temperature rating
C.3.2 Engineering Analysis
C.% The post-HELB conditions are i=ss than the normal cable rating and,
in our judgment, the cables could operate satisfactorily for a
post-accident of a year.

Prepaved by:

Reviewed by:

QA Acceptance:




‘acility: Browns Ferry Nuclear Plant
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

(3

Sheet No. EER 74-0030

nit: 3 Revision
iccket: 50-296 Date 22
EMVIRONMENT CUMEN N RE GUALiEXE,\?%\x OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
e Operating  |Attachment A 1 Year Attachment Engineering None
‘lant 1D No. Attachment A Time ) c.4 Analysis
)
‘omponent Cable WGB
2/, #12AKG, (PNJ)(PJJ
, Temperature Attachments '
anufacturar:Attachment B (BF) 294 153 (8) C.1 and C.2 |Attachment C.3 None
odel Number: N/A Pressure -
' (PSIA) - N/A (a) N/A N/A None
uriction: Control/Power IPCEA S-61-4034 Standard k4
! - Relative par 3.9, 3.7.3 Material .
Humidity (%) 1 (a) 6.7 Reauirement one
ccuracy: Req'd: N/A 109 .
Demon: N/A Chemical
ategory: Attachmen”. A prey N/A N/A (a) N/A N/A None
ervice: Attachment A . NUREG-0588 Generic
. Radiation , Materials Material
(RAD) 3 x 10 ax107 {a) List Test _None
ocation: Room 5 Aging N/A 20 years (2) Attachment C.21 Oper, Experjence Norg
lood Level Elev: 532'
bove Flood Level: Yes X | Submergence | N/A N/A N/A ) N/A None
No (&) S
otes: (1) See Section 2.4 in 79-018 report. Prepared by:m&.wé,ﬁ,_&_
(2) See Section 4.1.2 in 79-018 report. - Reviewed by: g L.
(3) A1l nctes and other information not on these e o %‘%
sheets are on the attached appendix sheets. .
(4) QA Acceptance:

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




System: 74
Unit: 3

Compunent: Cable
Mark: WGB

Plant I. D. No.

Room

Attachment A

2/c #12 AWG

Function/Service

JES3586-11
3ES3615-11

JES3616-11
3ES3617-11
3ES3618-11
JESL065-1
JES4075-1

WV s v

PT-74-65 RHR Relay
Logic

PT-74~-65 RHR Relay
Logic B

PT-74~65

PT~74-63

PT-74~65

RHR Pmp 3B Htr Cont
RHR Pmp 3D Htr Cont

L

Category

A

:

EEB-TY-00 7O
Rev o

Operating Time

1 Year




Contract No.

67C3-91618
73C7-84528
75K7-86150-1
75K5-86506-1
74C7-85069-1
70€7-54179-2
71%X7-54761-1
72C7-54872
70C7-54179-1

ATTACKMENT B

Mark WGB

Type

PNJ
PJJ
PJJ
PJJ
PJJ
PN
PNJ

PNJ

(8 24 -0 30
Rev Q

Manufacturer

Brand-Rex

Rome Cable

Cyprus

American Insulated Wire
Rome

plastic Wire & Cable Corp
General Cable

Plastic Wire & Cable Corp
Brand-Rex



AT

—

. . (3)
‘acility: Browns Ferry Nuclear Plant SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _ EEB 74-0031
inft: 3 Revision
ket B0-29% Date _MEQE_
ENVIRONMENT DOCUMENTATION REF AT 10N STANDING
EQUIPMENT DESCRIPTION METHOD ITENS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
ystem: 74 ' 1 Year Attachment Engineering ore
Operating Attachment A c.4 Analysis
‘I12nt 1D No. Attachment A Time "
onponent Cable WGB l
2/c, #12AWG, (PNJ)(PJJ) tachanat
achments
lanufacturer:Attachment B T’“‘Pe(sg“" 157 153 (a) C.1 and C.2 |Attachment C.3 None
ada] Number: N/A Pressure
| (PSIA) 3,9 N/A (4) N/A N/A None
unction: Control/Power IPCEA §-61-403 Standard
' Relative par 3.9, 3.7.3 Material '
Humidity (%) 100 100 (3) 6.7 Reauirement None
ccuracy: Req'd: N/A '
Demen: N/A Chemical :
ategory: Attachment A Spray N/A N/A (4) N/A N/A “None
ervice: Attachment A . NURER-0588 Generic
Radiation 7 Materials Material
{RAD) 2.1 x 10 4x107 {4) List Test None
ocation: ’ Aging N/A 20 years (2) Attacmmwerienm None
lood Level Elev: 552'
bove Flood Level: ;zs X | Submergence N/A N/A (@ N/A N/A None
otes: (1) See Section 2.4 in 79-018 report. Prepared by: ; fer
(2) See Section 2.1.2 in 75-018 weport. '

(3)

All notes and cther information not on these

sheets are on the attached appendix sheets.

(4)

e & CRER R P e v e R T,

T SR S G— S P o———

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

Reviewed by: M

QA Acceptance:




System: 74
Unit: 3

Compunent: Cable
Mark: WGB

Plant I. D. No. Room

Attachment A

2/c #12 AWG

Function/Service

JES1115~1

3ES1116~1
3ES1117-1
3ES1118-1
2ES1054-1

3ES1083-1
JES3554~11

JES3583~11
JESI586-11

JES3615-11

3JES3616-11
3ES3617-11
3ES3618-11
JES4065-1

3ES1575-1
3ES1565-1

3ES4075-11
JES1085-1

o o o @ o 0o o & o o oo

PT-74~51 Relay Logic
Circuit A Cont
PT-74-51

PT-74=51

PT=-74~51

FCV-74~47 Relay Logic
Circuit A Cont
FCV=T74~47

FCV-74-47 Relay Logic
Circuarc B Cont
FCV=74-47
7-74-65
Logic
PT-74-65 RHR Relay
Logic B

PT-74~65

PT~74~65

PT~74~65

RHR PMP 3B HTR

Control

RHR PMP 3C HTR

Cont

RHR PMP 3A HTR Cont
RHR PMP 3D HTR Cont
F1S-74-50 RHR SYS Flow

RHR Relay Logic

£ ZI-003/

Category Operating Time

A : 1 Year

P p— . "



£e8 24022l |

Rev O
ATTACHMENT B
Mark WGB
Contract No. Type Manufacturer
67C3-91618 PN Brand-Rex
73C7-84528 ' N Rome Cable
75%7-86150-1 PJ. (yprus
75K5-86506-1 PJu Anerican Insulated Wire
74C7-85069-1 PJe Rome
70C7-54179-2 PNJ Plastic Wire & Cable Corp
71%7-54761-1 PNJ General Cable
72C7-54872 PNJ Plastiz Wire & Cable Corp

70C7-58179-1 PNJ Brand- Rex



Sheet No.: EEB- 74-003(

Revision: 0

ATTACHMENT C

C.1 IPCEA $-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

p;svido a Broduct with an operating rating of 75~ C continuous,

95° ¢ (203° F), 500-hour overload rating total in a normal lifetime.

}he{ &:1 constructed of polyethylene insulation with Nylon &1d PVC
acketing.

The jacket material has a higher retention of strength at elevated
tamserature , 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 how 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
unti] some time has elapsed.

TVA has ronducted tests (Chattanooga Central Laboratories Report

No. B1L-81-6821 dated October 1980, of these cables under a temperature
profile which envelopes all the HfLB 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 i inu.es,

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 refucling outage.

C.3 Temperature Qualification Method
€.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:




SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

(3)

Facility: Browns Ferry Nuclear Plant Sheet No. _ EEB 74-0032 e
Unit: 3 i Revisicn
Docket: 50-296 Date yo
ENVIRONMENT DOCUMENTATION REF QUALTFICATION OUTSTANDING
EQUIPMENT CESCRIPTION METHOD ITENS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
. 1Y Attachment Engi i None
System: T4 Operating  |Attachment A il cfaa : A:g1;:$: i ’
Plant 1D No. Attachment A Time (1
Component Cable WGB !
2/c, #12Awz, (PNJ)(PJJ) i !
~ ttac nts
Manufacturar:ittachment B Temp«(eo:§ure 211 153 (4) C.1 and C.2 |Attachment C.3 ——
Model Number: N/A Pressure
(PSIA) 15.0 ‘NJA (2) N/A N/A ona
Function: Control/Power IPCEA $-61-407 Standard
) Relative par 3.9, 3.7.3 Material
Humidity (%) (3) 6.7 Reguirement None
Accuracy: Reg'd: N/A 10 L
Dezon: N/A Chemical
X £ Spray : .
Categary: Attachment A N/A N/A (4) N/A N/A None
Service: Attachment A NUREG-0588 Generic
i Radiation Materials Material
_ ; . (RAD) 2.1 x 107 4x107 (4) List Test _None
BAEaETaN:  -Seow Aging N/A 20 years (2) Attac C.2|Oper, Experjence None
flood Level Elev: 552°
Above Flood Level: Yes X | Submergence N/A N/A () N/A N/A None
No 5 )

Notes: (1)

-

See Section 2.4 in 79-018 report.
(2) See Section 2,1.2 in 73-01B report.

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

(4) See Section 3.0 and/or Appendix B in 75-01B report.

Prepared by: m&.u.nq_
g >

Reviewed by: M

QA Acceptanc

a3




System: 74
Unit:

Component: Cable
Mark: WGB

Plant 1. D. No.

Attachmer* A
fee _24-00 32

Rev o

2/c 912 AWG

Room Function/Service Category Operating Time

3ES1115-1

3ES1116-1
3ES1117-1
JES1118-1
3ES1054~1

3EG1083-1
JES3554~11

3ES3583-11
3283586-11

JES3615-11

3ES3616-11
3JES3617-11
3ES3618-11
3ES1085-1

PT-74~51 Relay Llogic A 1 Year
Circuit A Cont
PT-74~51

PT-74-51

PT-74~31

FCV-74-47 Relay Logic
Circuit A Cont
FCV=T74=47
FCV-74-47 Relay Logic
Circuit B Cont
FCV=-74~47
PT-74-65 RHR Relay Logic
Logic
PT-74-65 RER Rel y
Logic B
9 PT-74~65

9 PT-74~65

9 PT-74~65

9 !

- - - L -]

OO O O

o

F1S-74-50 RHR SYS FLOW



Contract No.

67C3-91618
73C7-84528
75K7-86150-1
75K5-86506-1
74C7-85069-1
70C7-54179-2
71%7-54761-1
72C7-54872
70C7-54179-1

ATTACHMENT B

Mark WGB

Type

PNJ
PJJ
PJJ
PJJ
PJ2
PNJ
PNJ
PNJ
PNJ

(e _Z4-0032

Rev &

Manufacturer:

Brand-HRex

Rome Cable

Cyprus

American Insulated Wire
Rome

Plastic Wire & Cable Corp
General Cable

Plastic Wire & Cable Corp
Brand-Rex



8cC

C.1
c.2

c.3

c.4

Sheet No.: EEB-74-0032

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 5-61-402 (NEMA WCS). These standards
pravide 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 ratention 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 2209 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 ra*ing
C.3.2 tngineering 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::



SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

Facility: Browns Ferry Nuclear Plant Sheet [o. EEB 74-0033
Unit: 3 . Revision
Docket: 50-296 Date ¢
ENVIRONMENT DOCUMENTATION REF QUALTFICATION OUTSTANDING
EQUIPMENT DESCRIPTION ' METHOD ITENS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
System: 74 Operating Attachment A 1 Year Attachr:zat Engineering Nore
Plant ID No. Attachment A Time A C.4 Analysis
1
Component Cable WGD
4/c, #12AWG, (PNJ) .
Attachments
Manufacturar:Attachment B Tempfsggure 158 153 () \C.1 and C.2 |Attachment C.3 None
#odel Number: N/A Fressors
(PSIA) 15.0 N/A (4) N/A N/A None
Furiction: Control/Power IPCEA $-61-403 Standard =
i Relative par 3.9, 3.7.3 Material
Humidity (%) 2) 6.7 Reauirement None
Accuracy: Reg'd: N/A 100 390 ( -
Damon: N/A Chemical
“ategory: Attachment A P N/A N/A (4) N/A N/A None
“ervice: Attachment A : NUREG-0588 Generic
R Radiation 7 Materials Material
(RAD) 3 x 10 ax107 (4) List Test None
st b Aging N/A 20 years (2) Attachment C.2| Oper, Experience None
Flood Level Elev: 55C° x| si
kRbove Flood Level: Yes Submergence N/A N/A
= (4) N/Al L N/A None
Notes: (1) See Section 2.4 in 79-018 report. Prepared by: £L‘k££n-auhuﬁ4yﬁ.
- . ; - 0
{2) See Section 4,1.2 in 75-018 report.
; Reviewed by:
(3) A1 notes and other information not on these
sheets are on the attached appendix sheets. g
(4) See Section 3.0 and/or Appendix B in 75-018 report. QA Acceptance:



A:tachment A

System: 74 P
Unit: 3 -
Component: Cable 4/c #12 AWG

Mark: wGD

Plant 1. D. No. Room Function/Service Category Operating 1ime
3ES1562-1 2 RHR PMP 3A Cont A 1 year
3ES1572-1 2 RHR PMT 3C

3ES11564~1 2 FCV=-74-17



(e Z4-0033 .

Rev ___ O
ATTACHMENT 8
Mark WGD
fontract No. Type Manufacturer
73C7-84528 PJJ Rome Cable
67C3-91618 . PNJ Plastic Wire & Cable Corp
72C7-75220- 1 pJdJ Plastic Wire & Cable Corp
72C7-54762-2 PNJ Plastic Wire & Cabel Corp
74C7-85069 P ' Rome

70C7-54179-1 PNJ Brand-Rex



8C

C.1
C.2

C.3

c.4

Sheet No.: EEB- 74-0033
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 groduct with an operating ratiny 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
temgeraturea, 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 dielec.ric test jmmersed 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 Qualificaticn 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:




SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

(3)

Facility: Browrs Ferry Nuclear Plant Sheet No. _ EEB 74-0034
Unit: 3 4 Revisicn o)
Cocket: 50-296 Dzte __M
ENVIRONMENT DOCUMENTATION REF QUALCTFICATION GUTSTANDING |
EQUIPMENT DESCRIPTION METEOD ITENS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
System: 74 Operating Attachment A 1 Year Attachme Engineering None
Plant 1D No. Attachmeni A Time i c.4 Analysis
Component Cable "WGD
4/c, #12AWG, (PNJ) sk .
ttachments
Manufacturar:Attachment B Te‘“p‘(’52§u"e 294 153 () c.1and C.2 |Attachment C.3 None
Model Number: N/A Pressure
(PSIA) 15.0 N/A (a) N/A N/A | MNane
Funiction: Control/Power IPCEA §-61-404 Standard
) Relative par 3.9, 3.7.3 Material
Humidity (%) (a) 6.7 Reauirement None
Accuracy: Req'd: N/A 190 300
Demon: N/A Chemical
» . Spray _
Category: Attachment A N/A N/A (4) * A N/A None
Service: Attachment A : NURER-0588 Generic
. Radiation Materials Material
— (RAD) 3 x 107 4x107 {4) List Test None
n: oom :
LOCHEIon Aging N/A 20 vears (2) Attachment C.2| Oper, Experience None
Flood Level Elev: 552'
Kbove Flocd Level: Yes X | Submergence | N/A N/A N/A N/A -
No (4)
Notes: (1) See Section 2.4 in 79-018 report. Prepared by:&&.&_......% L
- (2) See Section 2.1.2 in 73-018 report. -
(3) A1) notes and other information not on these Reviewed by: M
sheets are on the attached appendix sheets. ’
(4) Sece Section 3.0 and/or Apperndix B in 79-01B report. QA Acceptance.




Attachment A

System: 74

Unit: 3

Component: Cable 4/c #12 AWG

Mark: WGD

Plant I. D. No. Room Function/Service
3ES4062-11 5 RHR Pump 3B Cont
3ES4072-11 b RHR Pump 3D Cont
3ES3639-11 5 FCV=-74-30

Category
A

:

EEB-T4-0034
Rev ©

Operating Time

1 year

'



Contract No.

73C7-84528
67C3-91618
72C7-75228-1
72€7-54762-2
74C7-850€9
70C7-54179-1

ATTACHMENT B

Mark WGD

Type

PJJ
PNJ
PJJ
PNJ
PIJ
PNJ

ges Z4-eodd .
Rev a

Manufacturer

Rome Cable

Plastic Wire & Cable Corp
Plastic Wire % Cable Corp
Plastic Wire i Cabel Corp
Rome

Brand-Rex



c.)
c.2

c.3

c.4

Sheet No.: EEB-7

Reyision: 0

3

ATTACHMENT C

IPCEA S-61-402 Paragraph 3.9 and Appendix D
TVA Engineering Heport 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). oThese standards
prgvide a Broduct with an operating rating of 75~ C continuous,

95° C (203

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
{nsuiation nor even the jacket experience the temperature profile
until some time has elapsed.

TVA has conducted tests (Chatts ga Central Laboratories Report

F), 500-hour overload ratinc total in a normal lifetime.

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:




SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

(3)

recility: Browns Ferry Nuclear Plant Sheet No. EEB 74-0035
Unit. 3 X Revisicn 9
Cocket: 50-296 Date 22 /%o
) ENVIRORMENT DOCUHENTATICN REF QUALTFICATION OUTSTANDING
eQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation | cation cation
System: 74 Operating Attachment A 1 Year ' Attachmentj Engineering None
Plant ID No. Attachment A Time M C.4 Analysis
1
Cc=panent Cabie WGD
4/c, #12 AWG, PNJ
Attachments
Manufacturer:Attachment B Tempfs?’_;ure 157 153 (3) £.1 and C.2 |Attachment C.3 None
Model Number: N/A Pressure 15.0
(PSIA) N/A (4) N/A N/A None
Furiction: Control/Power IPCEA $-61-404 Standard
g Relative par 3.9, 3.7.31 Material
Humidity (%) s 6.7 Reauirement None
Accuracy: Req'd: N/A L L (8)
Demon: N/A Chemical
Category: Attachment A Spray N/A N/A (3) N/A N/A " None
Sarvice: Attachment A , NURER-0588 Generic
Radiation 2.1 x 107 Materials Material
e N (RAD) ’ 4x107 (4) List Test None
e e Aging N/A 20 years (2) Attachment C.21 Oper, Experience None
ficsd Level Elev: 552!
A5cve Flood Level: Yes X | Submergence N/A N/A
No (&) N/A N/A None
Notes: (1) See Section 2.4 in 79-01B report. Prepared by: &A@.m.u%
. - : 1«
(2) See Section £4.1,2 in 75-018 report. tausd B
(3) A1l notes and other information not on these s
sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-01B report. QA Acceptance:



System: 74
Unit: 3

Component: Cable
Mark: WGD

Plant 1. D. No.

Room

Attachment A

4/c #12 AWG

Function/Service

JES1562-1
3ES1572-1
3JES4062-11
3ES4072-11
3ES1154~1
3ES3639-11

@ oo o & o ™

RHR PMP 3A Cont
RHR PMP 3C Cont
RHR PMP 3B Cont
RHR PMP 3D Cont
FCV-74~7 Cont
FCV-74~30 ¢

EEB ZY-0035
Rev o

Category Operating Time

A 1l Year



Contract No.

73C7-84528
67C3-91618
72C7-75228-1
72C7-54762-2
74C7-85069
70C7-54179-1

ATTACHMENT 8
Mark WGD

ges _Z4-0035 .
Rev &

Manufacturer

Rome Cable

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

Brand-Rex



c.1
C.c

c.3

C.4

Sheet No.: EEB-74-0035

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 TYA Standard Specification
No. 25.013, based on IPCEA $-61-402 (.EMA Wes). 0These 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 a;e 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° ¢ (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 ‘acs in the cable material and cabie installation, the
insulation no  ven the jacket experience the temperature profile
until some :1 e nas elapsed.

TVA has cond«-~¢ tests (Chattanooga Central Laboratories Report

No. B1L-81-002" dated October 1980, of these cables under a temperature
profile whi-n enveiopes all the HELB profiles. Following this

exposure thes. samples sustained a dielectric test immersed in

water of 550 1% ac for 6 minutes, 960 volts ac for 5 minutes,

and 2200 va.ts tor 5 minutes in succession.

It is theref -= our engineering judgment that this test confirms
the above un¢ (ustifies interim operation until these types can be
fully qualifi« oy our Wyle Laboratory tests to be concluded next
April or replacad 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 ire less than the normal cable rat ‘ng and,
in our judgment, the cables could operate satisfactorily for a
post-accident of a year.

Prepared by:

Reviewed by:

QA Acceptance:



SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

(3)
Faciligy: Browns Ferry Nuclear Plant Sheet No. EEB 74-0036

Unit: ) Revisicn _ o
Docket: 50-296 Date _sofes /50
ENVIRONMENT DOCUMENTATION REF QUALIFICATION UTSTANDING
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi=-
Parameter cation cation cation cation
System: 74 Operating  |Attachment A 1 Year Attachment Engineering Mone
Plant ID No. Attachment A Time M c.4 Analysis
Component Cable WGD
4/c, #12 AWG, PNJ .
Attachments
Manufacturer:Attechient B Temp?Eg}"" 211 153 (4) .1 and C.2 |Attachment C.3 None
Moda) Nurber: N/A Pressure
(PSIA) .0 N/A (3) N/A N/A None
Furicticn: Control/Power IPCEA $-61-404 Standard
' Relative par 3.9, 3.7.31 Material
Humidity (%) (a) 6.7 Reauirement None
Accuracy: Req'd: N/A 190 100
Demon: N/A Chemical
Category: Attachment A acifd N/A N/A (a) N/A N/A None
Service: Attachment A : NURER-0588 Generic
2 Radiation 7 Materials Material
(RAD) 2.1 x 10 ax10/ (a) List Test None
Bfation. o Aqing N/A 20 years {2) Attachment C.2| Oper, Experjence None
flood Level Elev: 552°'
Above Flood Level: Yes x | Submergence | N/A N/R N/A N/A None
No (4) :
Notes: (1) See Section 2.4 in 79-01B report. Prepared by: M
: (2) See Section 4.1.2 in 79-018 report. ‘ E. ' S s
(3) A1l notes and other information not on these , ' e ¥ M
sheets are on the attached appendix sheets. ;

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



Attachment A
Eeg 7Y -2030

System: 74

Unit: 3 Rev (@)
Mark: WGD

Plant I. D. No. Room Function/Service Category Operating Time
3ES1154~1 9 FCV-74~7 Cont A 1 Year
3ESI639-11 P FCV-74-30 ¥ . v



EEB 24-QQ00 ..

Rev Q
ATTACHMENT 8
Mark 4GD

Contract No. Type Manufacturer
73C7-84528 PJJ Rome Cable
£7C3-91618 . PNJ Plastic Wire & Cable Corp
72C7-75228-1 PJJ Plastic Wire & Cable Corp
72C7-54762-2 PNJ Plastic Wire & Cabel Corp
74C7-85069 PAN ' Rome

70C7-54179-1 PNJ Brand-Rex



.|
c.2

€.3

c.4

Sheet No.: EEs-74-0036C

Revision: 0

ATTACHMENT C

IPCEA S-61-402 Paragraph 3.9 and Appendix D
TVA Engineering Repu:t fio. 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). oThese standards

prgvide a 8roduct with an operating rating of 75 C continuous,

95° ¢ (203° F), 500-hour overload rating total in a normal lifetime.

}he I;‘ constructed of polyethylene insulation with Nylon and PVC
acketing.

The jacket material has a higher retention of strength at elevated
temgerature , as the material was subj.cted to air oven aging of
121° ¢ (250° F} for 7 days. Only compartments 1, 2, 3, 6, 9, 10,
and 11 show HELR profiles which more than briefly surpass the
softening temcerature of the insulation. However, owing to the

thermal time :7:= in the cable material and cable installatirn, the
insulation = . . .»n the jacket experience the temperature profile

until some .11+ 1as elapsed.

TVA has conciuc:c tests (Chattamooga Central Laboratories Report

No. 81L-81-77" _ated October 1980, of these cables under a temperature
profile whic  n zlopes 211 the HELB profiles. Following this

exposure tne e samples sustained a dielectric test immersed in

water of 65. vri=3 ac for & minutes, 960 volts ac for 5 minutes,
and 2200 vo «» ‘or 5 minutes in succession.

It is therv: i~ our engincering judgment that this test confirms
the above an. iztifies interim operation until these types can be
fully qualifiea by our Wyle Laboratory tests to be concluded next
April or replaced at the next refueling cutage.
Temperature Qualification Method
C.3.1 Standard material long-term overload temperature rating
3.2 Engineering Analysic

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:

- ———— 0 —

QA Acceptance:




SYSTEM COMPOMENT EVALUATION WORK SHEET (Rev 2)

(3)

Facility: Browns verry Nuclear Plant Sheet No. _ EEB 74-0037
ait: 3 Revision
Docket: 50-296 Date © :
ENVIRONMENT DOCUMENTATION REF QUALTFICATION OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
System: 74 Operating  |AttachmentA] 1 vear Attachment Engineering o
Plant ID No. Attachment A Time (1) c.4 Analysis
Component Cable 'wGG
7/c, #12AWG, (PNJ) RERAY Attachments
Manufacturar:Attachment B (BF) 158 153 (a) C.1 and C.2 |Attachment C.3 None
Model Number: N/A Pressure
: (PSIA) 15.0 N/A (4) N/A . N/A None
Funiction: Control/Power IPCEA $-61-403 Standard -
‘ Relative par 3.9, 3.7.3 Material !
Humidity (%) (3) 6.7 Reouirement None
Accuracy: Req'd: N/A 199 20
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 7 Materials Material
(RAD) 3 x 10 4x107 (4) List Test _None
Location: Room 2 Aging N/A 20 years (2) Attachment C 2! Oper, Experience tone
Flood Level Elev: 552'
Above Flood Level: ;gs X | Submergence | N/A N/A (&) N/A N/A None
Notes: (1) See Section 2.4 in 79-01B report. Prepared by: u.z-..n%
: (2) See Section 4.1.2 in 73-018 report. ' RIRR
(3) A1l notes and other information not on these "
sheets are on the attached appendix sheets. A ¢ ”
(4) See Section 3.0 and/or Appendix B in 79-C1B repori. QA Acceptance:




System: 74
Unit: 3

Component: Cable
Mark: WGG

Plant I. D. No. Room
3R3259 2
3R3251 2

Attachment A

7/c #12 AWG

Function/Service

MIS~74-137A RHR Temp
& Moist Control
MIS-74-1378

EEB-7%- 0037
Rev O

Category Operating Time

A 1 Year

'



Contract No.

67C3-91618
71%7-54761-1
70.7-54179-1
72C7-75328-2
69C7-64923

ATTACHMENT B

Mark wGG

EEB J4-QQ37

Manufacturer

Plastic Wire & Cable Corp
Genera) Cable

Brand-Rex

Tamaqua

Pockbestos




-

~

Gell

c.2

€.3

c.4

Sheat No.: EEB- 74-©Q037

Revision: 0

ATTACHMENT C

(PCEA 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 S-61-402 (NEMA WCs). oThese standards
prgvide a Broduct with an operating rating of 75 C continuous,

95° ¢ (203° F), 500-hour overlcad 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
temaeraturea. 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 terperature of the insulation. However, owing to the
thermal time ":7s in the cable material and cable installation, the

insulation ) ven the jacket experience the temperature profile
until some * - = 'as elapsed.

TVA has coniu T~ tests (Chattamooga Central Laboratories Report

No. 81L-81-i 1" .ated Octcber 1980, of these cables under a temperature
profile whi-: «valopes all the HELS profiles. Foilowing this

exposure tn-:- . mples sustained a dielectric test immersed in

water of 550 . 1.z ac for 6 minutes, 960 volts ac for 5 minutes,

and 2200 voit . ior 5 minutes in succession.

It is thercf - our engineering judgment that this test confirms

the above ar. .ctifies interim operation until these types can be
fully qual‘fiu. by our Wyle Laboratory tests to be concluded next

April or replacsd 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:




SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

(3)

Facility: Browns Ferry Nuclear Plant Sheet No. _ EEB 74-0038
Unit: 3 Revision
Docket: 50-296 Date
ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING |
EQUIPMENT DESCRIPTION METHOD ITEMS
Snecifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
System: 74 Operating AAtuanentA 1 Year At:achment ‘E\:g:negring None
Plant IC No. Attachment A Time N c. alysis
at Cable "WGG
B JIS, ATNEL Attachments
Manufacturar:Attachment B Tempe(zg:?ure 220 153 (s C.) and C.2 [Attachment C.3 None
Pressure
HModel Nurmbeir: N/A
(PSIA) 15.0 N/A (3) N/A N/A —ligng
Funiction: Control/Power IPCEA $-61-403 Standard .
‘ Relative par 3.9, 3.7.31 Material
Humidity (%) (a) 6.7 Reauirement None
Accuracy: Req'd: N/A 190 0
Deron: N/A Chemical
‘Categary: Attachment A Spray K/A N/A (4) N/A N/A None
Service: Attachment A : NUREG-0588 Generic
. Radiation 7 Materials Material
_ Sacn & (RAD) 3.1 x 10 4x107 {3) List Test _None
SUERE SN . Aging N/A 20 years (2) Attachment C.21 Qper, Experience None
Flcod Level Elev: 552°
Rbgve Flood Level: ;gs X | Submergence | X/A N/A (8 N/A N/A ——

Notes: (1)

See Section 2.4 in 79-01B report.

(2) See Section 2,1.2 in 79-018 regort.

(3) A1l notes and other informatior 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: Mﬁmnn‘%-
. s
Reviewed by: M

QA Acceptance:




Attachment A

System: 74 EEB-14- 0038
Unit: 3 Rev o
Component: Cable 7/c #12 AWG

Mark: WGG

Plant !'. D. No. Room Function/Service Category Uperating Time
V2252 FCV-74-=102 & 119 Cont A 1 Year

.
V2263 6 FCV-74-103 & 112 v '






IMAGE EVALUATION
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EEB TYL-02038

Rev Q
ATTACHMENT B
Mark WGG

Contract No. Type Manufacturer
67C3-91618 PNJ Plastic Wire & Cahle Corp
71%X7-54761-1 PNJ General Cable
70C7-54179-1 PNJ Brand-Rex
72C7-75328-2 PNJ Tamaqua

69(7-64923 PNJ ‘ Rockbestos




C. 1
c.2

¢.3

c.4

sheet No.:__EEB- 74-0038

Revision: 0

ATTACHMENT C

[PCEA $-61-402 Paragraph 3.9 and Apgendix 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). oThese standards
pggvide 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
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 tenperiture of the insulation. However, owing to the
thermal time -3 in the cable material and cable irstallation, the
insulation tur "ven the jacket experience the temperature profile
until some -i.- nas elapsed.

TVA has cond.:-zz tests (Chattanooga Central Laboratories Report

No. 81L-81-5:%" -ated October 1980, of these cables under a temperature
profile whic" vn~vziopes 211 the v£LB profiles. Following this

exposure theeo tamples sustained a dielectric test immersed in

water of 56 ..t ac tor 6 minutes, 960 volts ac for 5 minutes,

and 2200 vo:.s =o- 5 minutes in succession.

It is therer~~ -~ur engineering judgment that this test confirms
the above an' .--ifies interim operation until these types can be
fully qualirticr oy our Wyle Laboratory tests to be concluded next
April or replacd at the pext re‘ueling outage.

Temperature Qualification Method

C.3.1 Standard wmaterial long-temn 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:




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

Facility: Browns Ferry Nuclear Plant Sheet No. EEB-74-0040

Unit: 3 ) Revision 0
Docket: 50-296 Date 22 /§0

ENVIFONMENT | DOCUMENTATION REF QUALTFICATION OUTSTANDING

EQUIPME! ™ DESCRIPTION T METHOD ITEMS
Speciit- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
System: 74 Operating httachmentl\ 1 Year ttachment C.§ Engineering
Plent 1D No. Attachment A Time ( Analysis None
1)

Component Cable - WGI
16/¢, #12 AWG (PNJ)(PJJ)

" i erature ttachments
Pressure
Model Number: N/A
' (PSIA) 69.7 N/A (a) N/A N/A None
Function:
» PCEA S-61-40Z Standard
Control/Power - Relative (1) ;aEE 3?96.] 2 Mazgr?:ﬂ
Humidity (% 100 100 4q) 7.3, 6.7 Requirement None
Accuracy: Reg'd: N/A ( 3 3
Demon: N/A Chemical
| Category: Attachment A Spray NA N/A (4) /A N/A Jone
' Service: Attachrent A 5.5,%0’!’ \UREG-0588
. Radiation ax10° £ 7 aterials Generic Material None
(RAD) ttach, C.] 4x10 (4) ist Test e
Location: 0 Aging N/A 10 _years (2) [Attachment C.3 per. Experience
Flood Level Elev: §52°
Above Flood Level: Yes X | Submerygence N/A N/A
o Lﬁ N/A g N/A None
Notes: (1) See Section 2.4 in 79-01B report. Prepared by: Mf_mu#_-
. _ . e
(2) See Section 4,1.2 in 79-018 report.
(3) A1} notes and other information not on these i by.M_
sheets are on the attached appendix sheets.

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



Attachmert A

- el ;‘ EEB-74-0040
Unit: e
Component: Cable 16/c #1I AWG

Mark: WGI

Plant 1. D. No. Room Function/Service Category Operating Time

3E53542 0 FCV-74-52 Cont A 1 Year



Contract No.

73C7-84528
67C2-91618
70C7-54179-1

ATTACHMENT B
Mark WGI

Type

PJJ
PNJ
PNJ

ges Y- o040 _
Rev Q L

Manufacturer

Rome Cable
Plastic Wire & Cable Corp
Brand-Rex

-~



1C

S owwniV ¢ =

c.1

Sheet No: EEB- 74 -o0040

Revision: 0O

ATTACHMENT C

Integrated Dose - 10 years plus accident
Beta Duse
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.

Anaconda-Continental Test Report No. 79117 dated April 1979,
Wyle Laboratory Test Report 43854-3,
Franklin Institute Test Reports E-C4113 and FC-5120.

~N O W

Rockbestos Company Test Report dated July 1977 amended 1979.

The TVA value of 4 x 10° rads for the beta accident dose at the
periphery of the containment is being reevaluated due to its high
value. lowever, using this value and making reference to the 7301-
8 DOR guidelines section 4.2.1 and the depth dose penetration,
which owin? to the low penetrating power of beta particles gives a
factor of 10 reduction for 40 mils of jacketing material, and a
factor of 10 for an insulation thickness of 30 mils and which is
concervative 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 the presence of metallic shielding
material, and assigning a factor of 5 for the installation shielding
of metal trays, conduit, boxes, agd flexible conduit, we arrive at
a total effective dose of .8 x 10/ rads of beta.

Since the energy dissipation of gamma radiation ocsurs via ionizing
processes, one can add the uccident dose of 4 x 10/ rads of gamma
directly. The accumulated integrated gamma 10-year dose (the time
presentl; assigned to connectors and penetrations) amounts to

2.5 x 10" rads which added directly gives a total dose of 7.3 x 107
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.



1€

C.1

C.2
€.3

C.4

Sheet No: 74- 004 ©

Revision: (@)

ATTACHMENT C (Continued)

(Continued)

Since the above value of 7.3 x 107 is less than ths values for which
we have ir-air test data for SROAJ types (1.2 x 10°) and for XLPE
types (2 x 105). it is concluded that the beta dos. in an accident
will not disqualify the cables presently installed, and the cables
will remain operable in the service environment.

IPCEA S-61-472 Paragraph 3.9 and Appendix D
TVA Engineering Report No. 1943

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

Room: O

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

The jacket materfal has a higher retention of strength at elevated
temperature. The in-containment SLEB temperature and duration
exceeds the cable ratings and the insulation and jacket distortion
temperatures.

However, the service which these cable 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-1inked
polyechylene insulated cable has demonstrated and is capable of
withstanding the LOCA/ SLB and the post-LOCA environment of 1 year.
Thus, continued operation is justified.

TVA has prepared a LOCA/SLB, thermal aging, and radfstion test
procedure to be performed by Wyle Laboratories on ‘amples of this
cable to demonstrate the validity of this conclusiin. Results of
this testing program are expected to be available n April 1981.
Temperature Qualification Method

C.4.1 Standard material long-term overload temperature rating

C.4.2 Engineering analysis



Sheet No: EEB- 74-00MO

vision No: O

ATTACHMENT C (Continued)

C.5 Because of the conservatism of the tests ror 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:




SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

(3)

See Section 3.0 and/or Appendix B in 79-0IB report.

Facility: Browns Ferry Nuclear Plant Sheet No. _ ELB 74-0041
Lnit: 3 . Revision o
Docket: 50-296 Date (o] 22 /50
ENVIRONMENT DOCUMENTATION REF QUALTFICATION OUTSTANDING
EQUIPMENT DESCRIPTICN -~ METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation N
System: 74 Operating  |AttachmencA} 1 Year Attachment Engineering None
Plant D No. Attachment A Time i c.4 Analysis
Component Cable WGI
16/c, #12MNG, (PJ)
¥ Attachments
Manufacturer:Attachment B Tempfsﬁur& 1£3 153 (3) C.1 and C.2 |Attachment C.3 None
Model Number: N/A Pressure : ,
’ (PSIA) ke N/A (4) N/A N/A None
Funiction: Control/Power IPCEA 5-61-403 Standard i
' : Relative ‘ par 3.9, 3.7.31 Material :
Humidity (%) { (2) 6.7 Reauirement one
Accuracy: Req'd: N/A 100 30
Demon: N/A Chemical
" 2 Spray ,
Category: Attachment A N/A N/A (a) N/A N/A None
Service: Attachment A : NUREG-0588 | Generic
] Radiation 7 Materials Material
(RAD) 3 x 10 4x107 (4) List Test _None
Location: Room 2 Aging N/A 20 years {2) Attachment C.21 Oper, Experience None
Flood Level Elev: 552°
kbove Flood Level: :‘gs X | Submergence | N/A N/A () N/A N/A None
Notes: (1) See Section 2.4 in 79-018 report. Prepared by: M
5 (2) See Section 4.1.2 in 75-018 report. ' Reviewed b
W .
(3) A1 notes and other information not on these e y :
sheets are on the attached appendix sheets. :
(4) QA Acceptence: :

-



Attachment A

System: 74 EEB-74-004
Unit: 3 Rev ©
Component: Cable 16/c #12 AWG

Mark: WGI

Plant I. D. No. Room Function/Service Category Operating Time
3ES555~-1 2 FCV-74-1 Cont A 1 year
3E$568-1 2 FCV-74-12

3rs580-1 2 FCV-74~2

3ES593-1 2 FCV-74~13

3E£1153-1 2 FCV-T74-7



Contract No.

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

‘
ATTACHMENT B
Mark WGI

Type

PJJ
PNJ
PN

€8 Z4-004)
Rev o L

Manufacturer

Rome Cable
Plastic Wire & Cable Corp
Brand-Rex



C.1
c.2

c.3

c.4

Sheet No.: EEB-74-004/

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 S-61-402 (NEMA WCS). oThese standards
prgvide a 8roduct with an operating rating oi 75" € continuous,

95° ¢ (203" F), 500-hour overload rating total in a normal lifetime.
They are cons .ructed of polyethylene insulation with Nyion 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 tire laas in the cable material and cable installation, the
insulation n. .ven the jacket experience the temperature profile
until some t .« nas elapsed.

TVA has cond..t2q tests (Chattanooga Central Laboratories Report

No. 81L-81-0527 iated October 1980, of these cables under a temperature

profile whir~ ~rvelopes all the HELB profiles. Following this
exposure thac. samples sustained a dielectric test immersed in

water of 650  .-s ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 vo i~  r 5 minutes in succession.
It is theref ‘ur engineering judgment that this test confirms

the above «r. . stifies interim operation until these types can be
fully qualif: . uy our Wyle Laboratory tests to be concluded next
April or replzced at the next refueling outage.

Temperature Quaiification 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:

PE————— R




SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

(3)

Facility: Browns Ferry Nuclear Plant Sheet No. _ [fB 74-0042 .
Unit: 3 J Revision o ‘
Cocket: 50-296 Date R0
ENVIRIAMENT DOCUMENTATION REF QUALTFICATION OUTSTANDING
EQUIPMINT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
System: 74 1 Year Attachment Engineering None
’ Op~rating JAttachment A' _ c.4 Analysis
Plant ID No. Attachment A me (1)
Component Cable WGI
16/c, #12AMG, (PJ) Rk
a nts
Menufacturar:Attachment B | TSTPEERTUTE | 5y 153 (8)  |c.) and C.2 [Attachment C.3 None
#odel Number: N/A Pressure 15.0 _
' (PSIA) N/A (4) NA N/A _None
Function: Control/Power IPCEA §-61-404 Standard
: Relative par 3.9, 3.7.3 Material
Humidity (%) (3) 6.7 Reauirement None
Accuracy: Req'd: N/A L. L
Cemon: N/A Chemical
_Ca:agory: Attachment A Spray N/A N/A (4) N/A N/A " Mone
Service: Attachment A : NUREG-0588 Generic
. Radiation 3 x 107 Materials Material
(RAD) s 4x107 {a) List Test _None
ROESEEIR:  faww S Aging N/A 20 years (2) Attachoent C.21 Oper, Experience Neoe .
Floed Level Elev: 552°
Rbove Floed Level: Yes X | Submergence | N/A N/A N/A N/A Nohs
B No (4) ‘
s: (1) See Section 2.4 in 79-018 report. Prepared by:g&[m.,...%[__ —
(2) See Section 2,1.2 in 75-018 report. .

(3)

All notes and other information not on these

sheets are on the attached appendix sheets.

(4)

o » s - ’
B okl < . o R R

s

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

Reviewed by:M

QA Accepiance:




System: 74
Unit: 3

Component:
Mark:

Plant 1. D.

Attachment A

Cable 16/C #12 AWG

WGI

No.

Function/Service

3ES3055-11
3ES3068-11
3ES3080-11
3ES3093-1I
3ES3638-1T
3ES3664-11

W n

FCV-74~24 Cont

FCV-74-35
PCV=-74-25
FCV-74-36
FCV-74-30
FCV=-74~99

EEB-74- 0042
Rev ©

Category Operating [ime

A 1 year



Ee8 74 -0042

Rev _ &
ATTAC;MENT 8
Marx WGI
Contract No. Type Manufacturer
73C7-84528 . PJJ Rome Cable
67C3-31618 ; PNJ Plastic Wire & Cable Corp

70C7-54179-1 ) PNJ "Brand-Rex
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Revision: 0

ATTACHMENT C

C.1 1IPCEA S-61-402 Paragraph 3.9 and Appendix D
C.2 TIA Engineering Report MNo. 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
prsvide E 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 a. 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 HELE profiles which more than briefly surpass the
softening terpcrature of the insulation. However, owing to the
thermal time 273 in the cable material arns cable installation, the
insulation 3~ ven the jacket experi._ace the tempe:ature profile
until some tirs nas <lapsed.

TVA has ~ond .-~z tests (Chattanooga Central Laboratories Rer rt

No. BlL-81-0.7 dated October 1980, of these cables under a temperature
protile whicr »nvciopes ail the HELB protiles. Foilowing this

exposure the:. tamoles sustained a dielectric test inmersed in

water of 657 '~.:s ac for & minutes, 960 volts ac for 5 minutes,

and 2200 vo't; ..~ 5 minutes in succession.

It is there® =~ ~ur engineering judgmert that this test confirms
the above an - *ifies interim oprration until these types can be
tully qualirie . Ly our Wyle Laboratory tests to be concluded next
April or replacsd at the next refueling outage.

C.3 Temperature Qualification Method
€.3.1 Standard material long-term overload ‘emperature 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:




Facility: Browns Ferry Nuclear Plant

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

(3)
Sheet No.

EEB_74-0043

Unit: 3 Revision o ‘
Docket: 50-296 Date 10/22/80 -
ENVIRONMENT UMEN N RE T QUALTFICATION | OUISTANDING |
EQUIPMENT DESCRIPTIOM METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
System: 74 Operating Attachment Al | Year Attachment Engineering None
Plant ID No. Attacament A Time (1) c.4 Analysis
Component Cable WGI i
16/c, #12AWG, (PJ) SaE
achments
Manufacturer:Attachment & ' Temp?52§ure 220 153 (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
Funiction: Control/Power ' IPCEA §-61-403 Standard -
i Relative par 3.9, 3.7.3 Material
Humidity (%) 100 100 (a) 6.7 Reauirc-ent None
Accuracy: Req'd: N/A
Demon: N/A Chemical
Category: Attachment A sl N/A N/A () N/A N/A None
Service: Attachment A , NURER-0588 Generic
3 Radiation Materials Material
(RAD) 3.1 x 107 4x107 (4) List Test _None
bocstion: Maem 6 Aging N/A 20 years (2) Attachment C.210per, Experience None
Flood Level Elev: 552'
Rbove Flecod Levei: 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: dﬂ.ﬂ.mnul%_
g (2) See Section 2,1,2 in 795-018 report. . Reviewad 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: :



Attachment A

System: 74 EEB-1¥-004 3
Unit: 3 Rev o©
Component: Cable 16/c #12 AWG

Mark: WGI

Plant I. D. Mo. Room FunctionéSerVice Category Operating Time
TIESEVE-T L FCV-74=-57 Cont A 1 Year
3ES703-1 6 FCV-74-58

3ES691-1 6 FCV-74~59

3ES3178-11 6 FCV-74-71

JES3628~11 6 FCV=-74-72

3ES3191~1I1 6 FCV-74-73
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ATTACHMENT B
Mark WGI
Contract No. Type Manufacturer
73C7-84528 . PJJ Rome Cable
67C3-91618 PNJ Plastic Wire & Cable Corp

70C7-54179-1 PN) Brand-Rex
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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 WCS). °These standards
pgsvide a Broduct with an operating rating of 75~ C continuous,

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

The jacket matecial has a higher retention of strength at elevated
temBeraturea, 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 temperzture of the insulation. However, owing to che
therral tire "ags in the cable material and cable installatin, the
insulation nor -ven the jacket experience the temperature arnfile
until some t1.e las elapsed.

TVA has condu-to- tests (Chattancoga Central Laboratories Report

No. BIL-81-(¢ 2! ‘sted October 1980, of these cables under a temperature
profile whic" #nvelopes 21] the HELB profiles. Following this

exposure thes: ~omples sustained a dielectric test immersed in

water of 657 ~i.: ac for 6 minutes, 960 volts ac for 5 minutes,

and 2200 voit- f-r 5 minutes in succession.

It is thercfyr. .r enginesring judgment that this test confirms
the above a4nu .:cifies interim operation until these types can be
fully qualéf =2 oy our Wyle Laboratory tests to be concluded next
April or replaced at the next refueling outage.

Tenperature GQualification Method

C.3.1 Standard material long-term overload temperature rating
C.3.2 Engineering Analysis

The post-HELB conditions are less ‘han 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:




SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

(3)

sheets are on the attached appendix sheets.

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

Facility: Browns Ferry Nuclear Plant Sheet No. _ EEB 74-0044 g
Unit: 2 i Revision _ o ’
Docket: 50-296 Date _M
ENVIRONMENT DOCUMENTATION REF QUALTFICATION | OUTSIANDING
EQUIPMENT DESCRIPTION - METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation ca.tion cation cation -
System: 74 Ope-ating  |AttachmentA] 1 Year Attachment | Engineering None
Plant ID No. Attachment A Time o c.4 Analysis
Component Cable ‘WG
16/c, #12ANG, (PNJ)(PJJ) 2 ! .
ttachments
Manufacturer:Attachment B T‘"‘"fBg;“" 157 153 (4) .1 and C.2 |Attachment C.3 None
HModel Number: N/A Pressure
: (PSIA) 15.0 N/A () N/A N/A __MNone
Function: Control/Power IPCEA $-61-409 Standard .
: ' Relative par 3.9, 3.7.3 Material A
Humidity (%) (4) 6.7 Reauirement one
Accuracy: Req'd: N/A 19 L
Demon: N/A Chemical
Category: Attachment A i N/A N/A (4) N/A N/A _None
Service: Attachment A : NUREG-0588 Generic
. Radiation Materials Material
(RAD) 2.1 x 107 4x107 (4) List Test _None
Location: Roow 8 Aging N/A 20 years (2) Attachment C.2! Oper, Experience None
Flcod Level Elev: 552°
Above Flood Level: Yes X | Submergence N/A N/A
No () N/A : .N/A None
Notes: (1) See Section 2.4 in 79-01B report. Prepared by: ALM’
- {2) See Section 4,1.2 in 75-018 report. ’
(3) A1l notes and other information 20t on these

Reviewed by: M_

QA Acceptance:







Contract No.

73C7-84528
67C3-91618
70€7-54179-1

ATTACHMENT B

Mark WGI

Type

PJJ
PNJ
PNJ

Manufacturer

Rome Cable
Plastic Wire & Cable Corp

‘Brand-Rex
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ATTACHMENT C

IPCEA S-61-402 Paragraph 3.9 and Appendix 0
TVA Engineering Report No. 1943.

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

Rooms 1-18

This class of cables was purchased under TVA Standard Specification
No. 25.013, bas 4 on IPCEA S-61-402 (NEMA WC5). °These standards
prsvide 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
temseraturt , 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 HEL3 profiles which xre than briefly surpass the
softening terperature of the insulation. However, owing to the
thermsl tims 127: in the cable material and cable installation, the
insulation 'o+ :v=n the jacket experience the temperature profile
until some =i s nas elapsed.

TVA has conc .- :: =ests (Chattancoga Central Laboratories Report

No. 81L-81-477 . _ated October 1980, of these cables under a temperature
profile whic. - ziopes 211 the HELB profiles. Following this

exposure tne ~nles sustained a dielectric test immersed in

water of 65 =~ ac for G minutes, 960 volts ac for 5 minutes,

and 2200 vo i, o= 5 minutes in succession.

It is theret - ~ur engineering judgment that this test confirms

the abave 1 ¢ ~=-ifies interim operation until these types can be

fully qualifiec oy our Wyle Laboratory tests to be concluded next
April or repiacec 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:




SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

(3)

racility: Browns Ferry Nuclear Plant S.eet No. _ EEB 74-u045
Unit: 3 Revision o
Docket: 50-296 Date
ENVIRONMENT DOCUMENTATION REF QUALTFICATION QUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITENS
Specifi- Qualifi- Specifi- Qualifi=-
Paraneter cation cation cation cation
System: 74 ‘Operating  |AttachmentA] 1 Year Attachment Engineering None
Plant ID No. Attachment A Time ( C.4 Analysis
1)
Component Cable WGI
16/c, #12AWG, (PNJ)(PJJ) Atiachusnts
achmen
Manufacturer:Attachment 8 | TEPEERIUT® | 5y 153 (4)  [C.) and C.2 [Attachment C.3 None
Hodel Number: N/A Pressure
(PSIA) 15.9 N/A (4) N/A N/A Kone
Function: Control/Power IPCEA 5-61-403 Standard -
¢ Relative par 3.3, 3.7.31 Material
Humidity (%) 6.7 Reauirement Nene
Accuracy: Req'd: N/A 199 e (4)
Demon: N/A Chemical
. S
Category: Attachment A pray N/A N/A (4) N/A N/A “None
Service: Attachment A NURER-(588 Generis
. Radiation 2.1 x 107 Materials Mater1al
ey i (RAD) i ax10/ (4) List Test None
ocation: . »
SRS e Aging N/A 20 years (2) Attachment C. 2 Oper, Experience None
Flood Level Elev: 552°
Above Flood Level: :gs X | Submergence N/A N/A () N/A _ N/A Soda
Notes: (1) See Section 2.4 in 79-018 rep rt. Prepared by: M-_L_&-g..n‘?l_- :
: (2) See Section 2.1.2 in 75-018 report. ' 7
vy 4 Reviewed by:
(3) Al notes and other information not on these
sheets are on the attached appendix sheets.
(4) See Section 3.0 and/cr Appendix B in 79-018 report. QA Acceptances




System: 74
Unit: 3

Component:
Mark:

Plant 1. D. No.

Attachment A

16/c #12 AWG

Function/Service

3ES555~1
3ES568-1
3ES580-1
3ES593-1
3ES1153-1
3ES 678-1
3ES3055-11
3JES3068-11
3ES3080-11
3ES3093-11
3ES3638-11
3ES703-1
3ES3664-11
3ES691-1
3ES3178-11
3ES3628-11
3ES3191-1I

O WO W WO WOWOWYYWOWWWWWOw ii

FCV-74~1 Cont

FCV=-74-12
FCV=74~-2
FCV-74~13

Cont
Cont
Cont

FCV-74-7 Cont

FCV-74-57
FCV-74-24
FCV-74-35
FCV-74-25
FCV-74-36
FCV-74s30
FCV-74-58
FCV-74-99
FCV-74-59
FCV-74-71
FCV=74-72
FCV-74-73

Cont
Cent
Cont
Cont
Cont
Cont
Cont
Cont
Cont
Cont
Cont
Cont

£ _Z1-oo4Ys

Category Operating Time

PEESENEE o

[ SN o el ol ol ol ol

Year
year
Year
Year
year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year
Year



Contract No.

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

ATTACHMENT B

Mark WGI

Type

PJJ
PNJ
PNJ

EE8 _T4-0045
Rev _©

Manufacturer

Rome Cable
Plastic Wire & Cable Lorp
Brand-Rex
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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 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 mate~ial 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. Unly 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 "a-= in the cable material and cable installation, the
insulation n) ven the jacket experience the temperature profile
until some t1 ¢ ias elapsed.

TVA has concu:zo- tests (Chattanooga Central Laboratories Report

No. B1L-81-:f7" Zated October 1980, of these cables under a temperature

profile wh™ ' e~.=lopes all the HELB profiles. Following this
exposure tnei- - inples sustained a dielectric test immersed in
water of 820 - = ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 vo !t ror 5 minutes in succession.

it is therns:. = .~ engineering judgment that this test confirms
the above :~. .: ifies interim operation until these types can be
fully qual f . 7y our Wyle Laboratory tests to be concluded next
April cr replaced at the next refueling outage.

Temperature Qualification Method

C.3.1 Standard material loug-term overload temperature rating
€.3.2 Engineering Analysis

Tne post-HELB conditiins 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:




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

Facility: Browns Ferry Nuclear Plant Sheet No. EEB 74-0046

Unit: 3 ' ) Revision '
Docket: 50-296 . Date z /g0 ]
ENVIRONMENT DOCUMENTATION REF | [ OUTSIANDING |
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
System: 74 Operating rtnch-eqta 1 Year Attachment| Engineering None
Plant 1D No. Attachment A Time a) c.5 Analysis
Component Cable NGK
12/c, #12AWG, (PNJ) .
. Temperatu ttachments
Manufacturer:Attachment B (SF) re 153 (a) e 0 | teaschanss 24 None
Pressure
Model Number: N/A
| (PSTA) 69.7 N/A (4) N/A N/A None
Futiction: - ~ 1IPCEA $-61-407 Standard A
Control/Power ‘ Reiative © par 3.9, Ha::ﬂ:l o
Humidity (%) | 100 100 (a) 3.7.3, 6.7 Requirement None
Accuracy: Req'd: N/A ~
- Demon: N/A Chemical
Category: Attachment A Spray N/A N N/A (4, N/A N/A None
Service: Attachment A 6.5)(;0". UREG-0588
. Radiation ax10” £ ; terials Generic Material None
(RAD) ttach C.) 4x10 () ist Test
Location: 0 Aging N/A 10 years (2) ttachment C.3| oOper, Exper, None
Flood Level Elev: 552' .
Above Flood Level: Yes X | Submergence N/A N/A N/A N/A None
Notes: (1) See Section 2.4 in 79-01B report. . Prepared by:&_a&..._.u&’l_
(2) See Section 4.1.2 in 79-018 report. Savtowsd dart '
(3) A1l notes and other information not on these R
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: 74

Unit: 3

Component: Cable 12/c #12 AWG

Mark: WGK

Plant 1. D. No. Room Function/Service
JES3686-11 0 FCV-74~47 Cont
JES3I651-11 0 FCV-74-47 ‘
3ES3039-11 0 FCV-74~66

EEB-14-004 6
Rev o

Catego& Operating Time
A 1 Year

: l




Contract No.

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

ATTACHMENT B

————————————

Mark WGK

Type

PNJ
PJJ
PNJ

£E8 I4-004G

Aanufacturer

Plastic Wire & Cable Corp

Rome Cable
Brand-Rex

.%o
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ATTACHMENT C

Integrated Dose - 10 years plus accident
Beta Dose
Refe ences:

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.

Anaconda-Continental Test Report No. 79117 dated April 1979.
Wyle Laboratory Test Report 43854-3.
Franklin Institute Test Reports E-C4113 and FC-5120,

- O o -

Rockbestos Company Test Report dated July 1977 amended 1979.

The TVA value of 4 x 109 rads for the beta accident dose at the
periphery of the containment is being reevaluated due to its high
value. However, usin? this value and making reference to the 7901-
B DOR guidelines section 4.2.1 and the depth dose penetration,
which owing to the low penetrating power of beta particles gives a
factor of 10 reduction for 40 mils of jacketing material, and a
factor of 10 for an insulation thickness of 30 m's anc which is
conservative for TVA's 600-volt power and contro’ capies and
extremely conservative for TVA's triax and coax and signal cable
due to their thickness and the presence of metallic shielding
material, and assigning a factor of 5 for the installation shielding
of metal trays, conduit, boxes, agd flexible conduit, we arrive at
a total effective dose of .8 x 10/ rads of beta.

Since the energy dissipation of gamma radiation ocsurs via fonizing
processes, one can add the accident dose of 4 x 10/ rads of gamma

. Jdirectly.. The accumulated integrated gamma 10-year dose (the time

prosont!y assigned to connectors and penetrations) amounts to

2.5 x 10" rads which added directly gives a total dose of 7.3 x 107
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.
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Revision: o

ATTACHMENT C (Continued)

(Continued)

Since the above value of 7.3 x 107 {s less than trO\! values for which
we have in-aipr test data for SROAJ types (1.2 x 10%) and for XLPE
types (2 x 105), it 1s 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.

IPCEA 5-61-402 Paragraph 3.9 and Appendix D
TVA Engineering Report No. 1943

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

Room: O

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
product with an operating rat1n? of 759 C continuous, 35° 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 nas a higher retention of strength 2t elevated
temperature. The in-containment SLB temperature and duration
exceeds the cable ratings and the insulation and jacket distortion
temperatures.

However, the servic2 which these cable nave seen thus far has exposed
them to a ganmma radiation dose of 6.25 x 10° rads or more. This is
sufficient to have cross-linked the polyethyiene and PVC as well,
Consequently, the insulatfon is now in fact a thermoset material

and is capable of the same temperature that TVA's cross-linked
polyethylene insulated cable has demonstrated and is capable of
withstanding the LOCA/ SLB and the post-LOCA environment of 1 year.
Thus, continued operation is justified,

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,
Temperature Qualification Method

C.4.1 Standard material long-term overload temperature rating

C.4.2 Engineering analysis
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Sheet No: EEB- 74-O0Yk
Revision No: 0O

ATTACHMENT C (Continued)

C.5 Because of the conservatism af 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:




Facility: Browns Ferry Nuclear Plant

SYSTCM COMPONENT EVALUATION WORK SHEET {Rev 2)

(3)

Sheet No. _ EEB 74-0047

Unit: 3 ) Revisicn o 4
Docket: 50-296 Date z2
ENVIRGNMENT DOCUFENTATION REF QUALTFICATION | OUTSTANC (WG
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation caticn cation
Aryhen: - N | Operating  |AttachmentA| 1 vear Attachment | Engineering None 1
- c.a Analysis
Plant ID No. Attachment A Time 1 .
Component Cable WGK
12/c, #12AWG, (PNJ) CHPE
ttachments
Manufacturar:Attachment B T‘”Pf8:§“r° 158 153 (3) C.1 and C.2 |Attachment C.3 s
Mode) Number: N/A Pressure
(PSIA) 15.0 N/A (a) N/A N/& __Mome - i
Function: Control/Power IPCEA $-61-403 Standard
’ ) Relative par 3.9, 3.7.3 Material :
Humidity (%) (4 6.7 Requirement one
Accuracy: Reqg'd: N/A 30 L )
Demon: N/A Chemical
Category: Attachment A -y N/A N/A (a) N/A /A “None
Service: Attachment A : NURER-0588 Generic
N Radiation’ Materials Material
. (RAD) 3 x 107 ax107 (4) List Test _None
VRSP B Aging N/A 29 years (2) Attachment C21 Oper, Experjence None
Flood Level Elev: 552°
Above Flood Level: Yes X | Submergence N/A N/A (8 N/A N/A None
No 4

Notes: (1)

See Section 2.4 in 79-01B report.

(2) See Section 2,1.2 in 75-013 report.

(3)

A1l notes and other information not on these

sheets are on tha attached appendix sheets.

(4)

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

Prepared by: ML Kot /o

Reviewed by: ,”
v

QA Acceptance:




Attachment A

System: 74 EEB-74-004 1
Unit: 3 Rev o
Cumponent: Cable 12/c #12 AWG

Mark: WGK

Plant 1. D. No. Room Function/Service Category Operating 1ime
3JES551-1 2 FCV-74-1 Cont A 1 Year
3ESS564~1 2 FCV=T74-12

3ES1151~-1 2 FCV~74~17

2ES3713 2 . FCV=-74-96

3ES3736 2 FCV=74-97



Contract No.

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

£e8 _Z9-0Q0~1

Rev 0
‘
ATTACHMENT B )
Mark WGK -

Type Manufacturer

PNJ Plastic Wire & Cable Corp
PJJ Rome Cable

PN Brand-Rex
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c.1
C.2

c.3

c.4

. Cable types: PJ. PN, PNJ, PJJ, PSd
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[PCEA $+61-402 Paragraph 3.9 and Appendix D

TVA Engineering Report No. 1943

L R LR ©

Rooms 1-%8

This class of cables was purchased under TVA Standard Specification
No. 25.013, based on IPCEA S-61-402 (NEMA WCS).  These standards
provide a product with an operating reting of 78° € continuous,

95° ¢ (203" F), 500-hour overload rating total 'in a normal lifetime.
They are constructed of pelyethylene insulatien with Nylon and PVC
jacketing.

The jacket materiai has a higher retention of strength at elevated
temgeraturea, ac the .aterial was subjected to air oven aging of
121° ¢ (250° F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,
and 11 show {ELB profiles which moe than briefly surpass the
softening tem -ature of the insuli**<n  However, ewing to the
thermal tire 's0: in the cable material and cable installation,. the
insulation 3. ven the jacket experience the temperature profile
until some tire has vlapsed.

TVA has con<u .+ < tests (Chattanooga Central Laboratories Report
No. BIL-81-0" " Aated Qctober 1980, uf these cables under a temperature
profile whi~r « vclopes all the HELB profiles.  Following this * .
exposure thoo  <omples sustained a dielectric test immersed in
water of 65 ..c ac for & minutes, 960 vplts ac for 5 minutes,
and 2200 vo't ror 5 minutes in succession, .

It is therafn-w our engineering judgment that this test confirms
the above an. .:tifies interim operation until these types can be
fully aualif. _c oy 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 gverload temperature rating
€.3.2 Enginesring Analysis .

The post-HELB conditions are less than the hormé1 cable rating and,
in our judgment, the cables could operate satisfacterily for a
post-accident of a year. :

Prepau:d by:

rq:‘\‘['c'[:\ Reyja‘ed by:
Y Q\U

WAL, QA Acceptance:

RERICARS I RIS Rs




(3)
Facility: Browns Ferry Nuclear Plant SYSTEM COMPONENT EVALUATIO! WORK SHEET (Rev 2) Sheet No. _ EEB 74-0048
Unit: 3 Revisicn
Pocket: 50-296 Date
ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING
EQUIPMENT DESCRIPTION v METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
- hmen No
rsten: 7 Operating jAttachment A ¥ Gf.:ac ¥ ::g:;:::ing -
Plant 1D No. Attachment A Time m
Component Cable WGK
12/c, #12AWG, (PNJ) —
n ac nts
Manufacturer: Attachment B Tem,?gégure 294 153 (4) C.1 and C.2 |Attachment C.3 Fone
Pressure
Todel Number: N/A
(PSIA) 5.0 N/A (a) N/A 2 aNone
Funiction: Control/Power IPCEA §-61-403 Stand. d
' Relative par 3.9, 3.7.31 Material .
Humidity (%) 100 100 (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 A NUREG-0588 Generic
3 Radiation Materials Material
: (RADY 3 x 107 ax10’ (4) List Test _None
AREACEOA: - Beom§ Aging N/A 20 years (2) Att 2| Qper, Experience None
Flood Level Elev: 552'
Rbeve Flocd Level: Yes x| Submergence | N/A N/A (a) N/A N/A None
No c

Notes: (1)

See Section 2.4 in 79-01B report.

(2) See Section £,1.2 in 75-018 report.

(3) A1) notes and other information not on these
sheets are on the attached appendix sheets.

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

Prepared by: Mﬂ%‘-
Reviewed by: M

QA Acceptance:




Attachment A

System: 74 EEB14-c04 ¥
Unit: 3 Rev o
Component: Cable 12/c #12 AWG

Mark: WGK

Plant 1. J. No. Room Function/Service Category Operating Time
3ES3051-11 5 FCV-74-24 Cont A 1 Year

JELI Se-11 5 FCV-74~35

3ES3076~11 5 FCV=74-25

3ES3089-11I 5 FCV=-74-36

JES3661-11 5 FCV=-74-99



Rev o
i
ATTACHMENT 8
Mark WGK -

Contract No. Type Manufacturer
67C3-91618 PNJ Plastic Wire & Cable Corp
73C7-84528 PJJ Rome Cable

70C7-54179-1 - PN Brand-Rex

L e e a——
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C.4

Sheet No.: EEB- ]ﬂ-QQg?

Revision: 0

ATTACHMENT C

i
by -

IPCEA $-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). oThese standards o
provide 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
tulgerature , 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 then 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

unti| some time has elapsed.

TVA has conducted tests (Chattahooga Central Laboratories Report
No. 81L-81-6821 dated October 1980, of these cables under a temperature
profile which enveiopes all the HELB profiles. Following this

‘exposure these samples sustained a dielectric test immersed in

water of €50 volits ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 volts for 5 minutes in sucgession.

It {s therefore our engineering judgment that this test confirms
the above and justifies interim operation until these typ.s can be
fun{ qualified by our Wyle Laboratory tests to be concludec next
}pril or replaced at the next refueling outage.

T mperature Qualification Method

C.3.1 Standard material long-term overload temperature rating
€.3.2 Engineering Anaiysis '

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

Prépared by:

Reviewed by:

QA Acceptance:



Facility: Browns Ferry Nuclear Plant

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

(3)

Sheet No. Egﬂ 74-0049

See Section 3.0 and/or Appendix 8 in 79-018B report.

Unit: 3 i Revision
Cocket: 50-296 Date __M
ENVIRONMENT DOCUMENTATION REF QUALTFICATION STAN
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
System: 74 Operating  [AttachmentA! 1 Year Attachment | Engineering None
Plant ID No. Attachment A Time (1) c.4 Analysis
Component  Cable ‘"WGK
12/c, #12AWG, (PNJ) R
ac nts
Manufacturar: Attachment B Tempz:g:;ure 220 153 (a) C.1 and C.2 |Attachment C.3 None
Pressure
Mode) Numder: N/A
: (PSIA) 15.0 N/A (4) N/A N/A None
Furiction: Control/Power IPCEA 5-61-403 Standard '
' ' Relative par 2.9, 3.7.3 Material .
Humidity (%) (3) 6.7 Requirement one
Accuracy: Req'd: N/A 190 190
Damon: N/A Chemical
Categary: Attachment A Spray N/A N/A (a) N/A N/A “None
Service: Attachment A : NUREG-0588 | Generic
. Radiation o’ Materials Material
(RAD) 3.1 x1 ax107 (a) List ' Test _None
LVERMEIID: Mo Aging N/A 20 years (2) Attachment C.2iOper, Experience None
Flood Level Elev: 552°
Above Flood Level: :gs X | Submergence | N/A N/A (a) N/A . NA None
Notes: (1) See Section 2.4 in 79-018 report. Prepared by:,ﬂw’”
i (2) See Section 2.1.2 in 79-018 report. ' :
Reviewad by:
(3) A1l notes and other information not on these
sheets are on the attached appendix sheets.
(4) QA Acceptance: .




Attachment A

System: 74 EEB-7%- 004 T
Unit: 3 Rev o
Mark: wGK

Plant 1. D, No. Room Function/Service Category Operating Time
3ES3681-11 6 FCV-74~46 Cont A 1 Year
3ES3176~11 6 FCV-74-71

3ES3626-11 6 FCV=-74~72

3ES3189-11 6 FCV-74-73



EEB _Z9-0049

Rev Q
ATTACHEENT B
Mark WGK
Contract No. Type Manufacturer
67C3-91618 PNJ Plastic Wire & Cable Corp
73C7-84528 PJJ . ~a Cable

70C7-54179-1 PNJ Bran. Rex
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Sheet No.: EEB-74-0049

Revision: 0
ATTACHMENT C
C.1 IPCEA $-61-402 Paragraph 3.9 and Appendix D
C.2 TVA Engineering Report No. 1943. . _
i, Cable types: PJ, PN, PNJ, PJJ, PSJ
Rooms 1-18 » -&;-'*“".' o TR ,.% 4{ ‘ - .'.'::_:"--

c.3

c.4

This class of cables was purchased under TVA Standard Specificaticn
No. 25.013, based on IPCEA S-61-402 (NEMA WC5). These standards
provide 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 polyet™ ‘ene insulation with Nylon and PVC
Jacketing. : . e kraght? 3 ' sy

"The jacket material has a higher retention of strength at elevated

tewgeratur;a. 25 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 temnerature of the insulation. However, owing to the
tharmal time lags in the cable meterial and cable installation, the
insulation nor even the jacket experience the temperature profile
until some time-has elapsed. &2 a s

-

TVA has conducted tests (Chattanooga Central Laboratories Report

No. 81L-81-6821 cated October 1980, of these cables under a temperature

protile wnich esveiopes all the HELB prcfiles. 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 volits 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 WyTe Laboratory tests to be concluded next
April or replaced at the mext refuel ing outage.

Temperature Qualification Method

C.3.1 Standard material long-term overload temperature rating

-~

€.3.2 éngineeﬁng 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. gga 74-0050

Unit: 3 Revision
Docket: 50-296 Date 22 ZiL
ENVIRONMENT BOCUMENTATION REF | QUALIFICATION | OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITENS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation .
sys:em: 74 Mr‘t'ng ttachment i 1 Year Attachment Eﬂgimriﬂg None
Plant 1D No. Attachment A Time r - c.4 Analysis
nt Cable WGK
12/c, #12A4G, (PWJ) 4 .
ttachments
Manufacturer:Attachment B Tem9f5:§"" 157 153 (4) C.) and C.2 |Attachment C.3 None
. Model Number: N/A Pressure
(PSIA) 15 0 N/A (4) N/A N/A e lione
Furiction: Control/Power IPCEA §-61-404 Standard -
: Relative par 3.9, 3.7.31 Material
Humidity (%) (a) 5.7 Reauirement None
Accuracy: Req'd: N/A 190 %
Demon: N/A Chemical .
Category: Attachnent A ey N/A N/A () N/A N/A None
_Service: Attachment A . NURER-0588 Generic
N ‘Radiation 7 Materials Material
(RAD) 2.1 x 10 ax107 &) List Test None
imsnemoslbs st Aging N/A 20 years (2) Attachment C.2|Oger, Experience |  None
Flood Level Elev: 532'
Above Flood Level: 'Y‘gs X | Submergence | N/A N/A (& N/A . N/A None
Notes: (1) See Section 2.4 in 79-018 report. Prepared byzlLLl...’.%
. (2) See Section 2.1.2 in 79-018 report. . Ssadamind &
| (3) A1 notes and other information ngt on these Y
| sheets are on the attached appendix sheets. ~
E (4) See Section 3.0 and/or Appendix B in 79-018 report. QA Acceptan:s :



Attachment A

ti8 2Y- 0050
System: 74
UIyﬂt: 3 Rev ._._..Q..._.—_—..
Component : Cable 12/c #12AWG
Mark: WGK
Plant I. D. No. Room Function/Service Category Operating Time
JES3151-11 8 FCV=-74~74 Cont A 1 Year
3ES3681-11 8 roV-74-46 Cont A 1 Year
3ES3686-11 8 FCV=74~47 Cont A 1 Year
JES36C1-11 8 FCV-74-47 Cont A 1 Year
3ES551-1 8 FCV-74~1 Cont A 1 Year
3ES564~1 8 FCV=-74~12 Cont A 1 Year
3ES1151~1 8 FCV-74-7 Cont A 1 Year
3ES3051-11I 8 FCV-74-24 Cont A 1 Year
3ES064~11 8 FCV-74-35 Cont A 1 year
3ES3076~11 8 FCV=-74-25 Cont A 1 year
35308911 . FCV-74~36 Cont A 1 Year
3JES3661-11 8 FCV=-74-99 Cont A 1 Year
3ES3'76-11 8 FCV-74-71 Cont A 1 year
3ES3626~-11 8 FCV=-74~72 Cont A 1 year
3ES3189-11 8 FCV-74~73 Cont A 1 Year
3ES3039-11 8 FCV-74-66 Cont A 1 Year
2ES3713 8 FCV-74~96 Cont A 1 Year
3ES3736 8 FCV=-74~97 Cont A 1 Year
3ES3726 8 FCV-74-100 Cont A 1 Year
3ES3164-11 8 FCV=74-75 Cont A 1 Year




EE8 _Z4-Q250

Rev Q
ATTACHMENT B
Mark WGK
Contract No. Type Manufacturer
67C3-91618 PNJ Plastic Wire & Cable Corp
73C7-84528 PJJ Rome Cable
70C7-54179-1 .

PNJ Brand-Rex
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c.1
c.2

Sheet No.:_ EEB- -

Revision: 0

[~

ATTACHMENT C

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

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

c.3

c.4

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 groduct with an operating rating of 75° C continuous,
F), 500-hour overload rating total in a normal lifetime.

§5° C (203
They are constructed of polyethylene insulation with Nylon and PVC
jacketing. ot

The jacket material has a higher retention of strength at elevated
tugerature , 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 n~r 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 emvelopes 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-a.cident of a year.

Prepared by:

Reviewed by:

QA Acceptance:




Facility: Browns Ferry Nuclear Plant

Unit: 3
Docket: 50-296

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

Sheet No. _ EEB 74-0051

Revision
Date _.mﬁc

ENVIROAMENT DOCUMENTATION REF QUALTFICATION S ‘
EQUIPMENT DESCRIPTION METHOD ITENS 1
Specifi- Qualifi- Specifi- Qualifi- ‘
Parameter cation cation cation cation
i N Operating Attachment A} 1 Vear Attachment Engineering None
Plant 1D No. Attachment A Time m c.4 Analysis
ent Cable WGK
12/c, #12AKG, (PNJ) . .
ttachments
Manufacturer:Attachment B | TETPCERIUTE | o) 153 ()  lc.) and C.2_ |Attacheent C.3 None
Moce)l Number: N/A Pressure ,
' (PSIA) 15.0 /A (a) N/A /A None
Function: Control/Power IPCEA $-61-402 Standard o
' Relative - par 3.9, 3.7.3 Material .
Humidity (%) (3) 6.7 Requirement one
Accuracy: Req'd: N/A 100 L
Demon: N/A Chemical )
Category: Attachment A Spray N/A N/A (a) N/A N/A o
Service: Attachment A : NUREG-0588 Generic
- Radiation 2.1 x 107 Matcrials Material
(RAD) ) ax107 (4) List Test _None
Location: Room 9 Aging N/A 20 years (2) Attachment C.2!0per, Experjence |  Nome
Ficod Level Elev: 552'
Above Flood Level: Yes x | Submergence N/A N/A (&) N/A N/A “ e
- No 4 . o

Notes: (1)

-

See Section 2.4 in 79-01B report.
(2) See Section 2.1.2 in 795-018 report.

(3) Al notes and other information not on these
sheets are on the attac:

(4) See Section 3.0 ani/or Ap,. -

opendix sheets.

“ B in 79-018 repart.

Prepared by: M%

Reviewed by: /%

QA Acceptance:




Attachment A

LEB ,;Zi:JQLZIil_..

System: /4

lgit: 3 Rev o
Component: Cable 12/c #12 AWG

Mark: WCK

Plant I. D. No. Room Function/Service Category Operating Time
3ES3164~11 9 FCV-74-75 Cont A 1 Year

3ES551-1 9 FCV-74~-1 Cont A 1 Year

3ES564-1 9 FCV-74~12 Cont A 1 Year
3ES1151-1 9 FCV=-74~7 Cont A 1 Year
JES3089~11 9 FCV-~74~-36 Cont A 1 Year
3ES3189-11 9 FCV=74-73 Cont A 1 Year
3ES3151-11 9 FCV-74-74 Cont A 1 Year



€8 ... J4-oo5(

Rev ____ O
ATTACHMENT B
Mark WGK
Contract No. Type Manufacturer
67C3-91618 PNJ Plastic Wire & Cable Corp
73C7-84528 PJIJ Rome Cable
70C7-54179-1 PNJ Brand-Rex

.




Sheet No.: EEB- 74-Q0S/
Revisio~: 0

ATTACMENT C

C.1 IPCEA S-61-402 Paragraph 3.9 and Appendix D
(.2 TVA Engineering Report No. 1943
"y Cable types: PJ, PN, PNJ, PJJ, PSJ
Rooms 1-18

This class of cabies was purchased under TVA Standard Specification

No. 25.013, based on IPCEA S-61-402 (NEMA WCS). oThese standards
vide a product with an operating rating of 75" C continuous,

95 ¢ (203 F), 500-hour overlioad rating total in a normal lifetime.

}hey are constructed of polyethylene insulation with Nylon and PVC

acketing. -

The jacket material has a higher retention of strength at elevated
tengerature , 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 nrofiles 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 elzpsed.

TVA has conducted tests (Chattanooga Central Laboratories Report

No. C1L-81-6821 dated October 1980, of these cables under a temperature
profile which cnvelopes all the HELB profiles. Following this

exposure these <amples sustained a dielectric test immersed in

water of 660 volits 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 repiacnd at the next refueling outage.

C.3 Temperature Qualification 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 cablecs could operate satisfactorily for a
post-accident of a year.

Prepared by:

Reviewed by:

QA Acceptance:




(3)

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. LB 74-0054

Facility: Browns Ferry Nuclear f . t

Unit: 3 Revision o
Docket; 50-296 . Date
ENVIRONMENT “DOCUMENTATION REF “QUALTFICATION OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITEMS
' Specifi- Qualifi- Specifi- Qualifi-
_Parameter cation cation cation cation
9 Schunat Attachment E
ngineering None
Plant 10 No. Attachment A Time 1 year ) c.5 Analysis :
ent - Cable WNGM
16/c, #12AWG, (1)
ttachments
Manufacturer:Attachment B Tempesaturo 325 153 (4) F .2 and C.3 | Attachment C.4 -
. Pressure )
Mode! Number:. N/A ‘ . -
/ (PSIA) 69.7 N/A (4) N/A N/A Mone . -
Function: IPCEA 5-61-404 Standard
Control/Power 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
: Att t A Spray ‘
Category: ttacnmen NA N/A \4) N/A N/A None
Service: Attachment * | 6.5x10°% UKEG-0588
‘ Radiation ax10” £ : terials Gene~ic Material —
| (RrAD) ttach C.1 4x10 (a) List Test
Location: 0 Aging N/A 10 years (2) Attachment (3| Oper. Exper. None
Flood Leve) Elev: 552'
Above Flood Level: Yes x| Submergence N/A N/A (4 N/A N/A None
NG 4

Notes: (1)
. (2)

(3)

See Section 2.4 in 79-018 report.
See Section 4,1.2 in 79-J18 r port.
A1l notes and other information not on these

sheets are on the attached appendix sheets.

(4)

G

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

Prepared by: (L fremundi)
I

Reviewed by: M

QA Acceptance:

]



Attachment A

System: 74

Unit:

Componeni: Cable 16/c #12 AWG

Mark: WGM

Plant 1. D. No. Room Function/Service
3ES3907-11 0 FCV-74-67 Cont

Category
A

EEB-W-coSY
Rev ©

Jperating lime

1 year



Contract No.

TR 820500 XFR From 74C7-
85069-1

72X7-74885-1
67€3-91618

72C7-75328-2
70C7-54179-1

ATTACHMENT B

Mark WGM

Type
PJJ

PNJ
PN
PNJ
PNJ

£ _ZY-00osY .

Manufacturer

Rome Cable

Brand-Rex

Plastic Wire & Cable
Tamaqua

Br.nd-Rex



1C

c.1

Sheet No: _ EEB- 74 - op sy

Revision: O

ATTACHMZNT C

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 ‘' aterials 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 x 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 secticn 4.2.1 and the depth dose penetration,
which owing to the low penetrating power of beta particles gives i
factor of 10 reduction for 40 mils of jacketing material, and a
factor of 10 for an insulation thickness of 30 mils and which is
conservative for TVA's 300-volt power and control cables and
extremely conservative for TVA's triax and coax and signal cable
due to their thickness and the presence of metallic shielding
material, and assigning a factor of 5 for the installation shielding
of metal trays, conduit, boxes, agd flexible conduit, we arrive at
a total effective dose of .8 x 10/ rads of beta.

Since the energy dissipation of gamma radiation ocsurs via fonizing
processes, one can add the ac.ident dose of 4 x 10’ rads of gamma
directly. The accumulated integrated gaiiie 10-year dose (the time
present\y assigned to connectors and penetrations) amounts to

2.5 x 10’ rads which added directly gives a total dose nf 7.3 x 107
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 th.n for tests
conducted in air.
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c.3

c.4

Sheet No:_¢£&R 74-¢esY

Revision: (@)

ATTACHMENT C (Continued)

(Continued)

Since the above value of 7.3 x 107 is less than thﬁ values for which
we have in-air test data for SROAJ types (1.2 x 10°) and for XLPE
types (2 x 105). 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.

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

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

Room: O

This class of cables was purchased under TVA Standard Specification No.
25.013, based on IPCEA S-61-402 (NEMA WC5). These standsrds provide a
product with an operating ratfn? of 759 C continuous, 95° C (203° F),
500-hour overload rating total in a normal lifetime. They are constructed
of polyethylene insulation with Nylon and PVC jacketing.

The jacket material has a higher retention of strength at elevated
temperature. The in-containment SLB temperature and duration
exceeds the cable ratings and the insulation and jacket distortion
temperatures.

However, the service which these cable 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 pulyethylene and PVC as well.
Consequently, the insulation is now in fact a thermoset material

and is czpable of the same temperature that TVA's cross-1inked
polyethylene insulated cable has demonstrated and is capable of
withstanding the LOCA/ SLB and the post-LOCA environmer. of 1 year.
Thus, continued operation is justified.

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.
Temperature Qualification Method

C.4.1 Standard material long-term overload temperature rating

€.4.2 Engineering analysis



1C

Sheet No: EEB- 14-0C%Y
Reyision No: O

ATTACHMENT C (Continued)

C.5 Because of the conservatism of the tests for XLP. and for silicone

insulation, including the severity of the mandrel bend and die’ectric
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: Browns Ferry Nuclear Plant SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _;mm_____*
Unit: 3 Revision
Docket: 50-296 Date 22 /80
ENVIRONMENT "DOCUMENTATION REF OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITEMS |
Specifi- Qualifi- Specifi- Qualifi- . e
Parameter cation cation cation cation l
System: 74 Operating  |AttachmentAl 1 Year Attachment Engineering None '
Plant 1D No. Attachment A Time - c.4 Anaiysis
1
Component Cable WGHM
16/c, #12AWG, (PNJ) A —
ttachments
Manufacturer:Attachment B Tempc(ag:;.ure 294 153 (4) C.1 and C.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 $-61-403 Standard
‘ Relative ( par 3.9, 3.7.31 Material
Humidity (%) ) 6.7 Requirement None
Accuracy: Req'd: N/A 100 L (@
Demon: N/A Chemical 1
S . !
Category: Attachment A pray N/A N/A (a) N/A N/A “None
 Service: Attachment A : NURER-0588 Generic
- Radiation |, . 107 Materials Material
b (RAD) ax107 (4) List Test _None
EEFIn:. - Aging N/A_ 20 years (2) Attachment C.2 None
Flood Level Elev: 552' ,
Above Flood Level: 'Y‘gs X | Submergence N/A N/A (a) N/A N/A None
Notes: (1) See Section 2.4 in 79-018 report. - Prepared by: ALAA’......J’L .
i (2) See Section 4.1.2 in 79-018 report. ’
: (3) A1 notec and other information not on these e W
: sheets are on the attached appendix sheets. :
|- (4) See Section 3.0 and/or Appendix B in 79-018 report. P ARt



Attachment A

System: 74 EEB-1Y-co55
Unit: 3 Rev o
Component: Cable 16/¢c #12 AWG

Mark: WGM

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

3ES3636~11 5 FCV-74~30 Cont A 1 year



EEB _74-00545

Rev o
ATTACHMENT B
Mark WGM
Contract No. Type Manufacturer
TR 820500 XFR From 74C7- PJJ Rome Cahle
85069-1
72X7-74885-1 PNJ Brand-Rex
67C3-91618 PNJ ' Plastic Wire & Cable
72C7-75328-2 PNJ Tamaqua

70C7-54179-1 PN Brand-Rex
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sheet No.: EEB- 74-00ss™

Revision: 0

ATTACHMENT C

IPCEA S-61-40z 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). 0Thetrue standards
pgvide 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. . e

The jacket material has a higher retention of strength at elevated
tavBerature , as the material was .ubjected to air oven aging of
121° ¢ (250° F) for 7 days. Only compartments 1, 2, 3 6, 9.0,
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. v

TVA has conducted tests (Chattanooga Central Laboratories Report

No. 81L-81-6821 dated October 1980, of these cables under a temperature
profile which emvelopes 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 un*il 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 mate-ial 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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(4)

sheets are on t'.e attached appendix sheets. :
See Section 3.0 and/or Appendix B in 79-01B report.

QA Accebtance:

. )
Facility: Browns Ferry Nuclear Plant SYSTEM COMPONENT LVALUATION WORK SHEET (Rev 2) Sheet No. EEB 74-0056
Unit: 3 d Revision o
Docket: 50-296 Date m%%a. .[29
ENVIROUMENT DOCUMENTATION REF QUALTFICATI OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITEMS |
Specifi- Qualifi- Specifi- Qualifi- )
Parameter cation cation caticn caticn
System: 74 Operating ttachment Al 1 Year Attachment Engineering None
Plant ID No. Attachment A Time m C.4 Analysis
onent Cable WGM
compls/c. #12AHG, (PNJ)
Attachments
Manufacturar:Attachment B Temp‘fsf;;m 157 153 (4)  IC.1 and C.2 |Attachment ©.3 None
.Model Number: N/A Pressure 15.0
(PSIA) _ N/A (3) N/A N/A — e
Function: Control/Power IPCEA $-61-403 Standard
' Relative par 3.9, 3.7.31 Material .
Humidity (%) ¢) 6.7 Requirement one
Accuracy: Req'd: N/A L L ( ;
Demon: N/A Chemical , )
Category: Attachment A prey N/A N/A (4) N/A N/A “None
-Service: Attachment A . NUREG-0588 Generic
" Radiation 2.1 x 107 Materials Material
: (RAD) a0/ (4) List Test _None
Lecation: Room 8 Aging N/A 20_years (2) Attachmeur €21 Oper, Exverience None
Flood Level Elev: 552'
Above Flood Level: ::s X | Submergence | N/A N/A (8 N/A N/A None
Notes: (1) See Section 2.4 in 79-018 report. Prepared by: M&&nnnh%
4 (2) See Section 4.1.2 in 79-018 report. ;
_ ; Reviewed by:
(3) A1l notes and ot ier information not on these




Attachment A

(68 Z1-005¢6
System: 74
Unit: 3 Rev ja
Component: Cable 16/c #12
Mark: WGM
Plant 1. D. No. Room Function/Service Category Operating Time

3ES3636-11 8 FCV=74-30 Cont A 1 Year



Mark WGM
r .tract No. Type
TR 820500 XFR From 74C7- PJJ
85069-1
72X7-74885-1 PNJ
67C3-91618 PN
72C7-75328-2 PNJ

70C7-54179-1 PNJ

ATTACHMENT B

EEB __14-0056
Rev 2.

Manufacturer

Rume Cahle

Brand-Rex

Plastic Wire & Cable
Tamaqua

Brand-Rex



Sheet No.: EEB-J4-0os56

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 IPCt- S-61-402 (NEMA WC5). oThese standards
pr8vide a Bmduct 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
tewgerature , as the material was subjected to air oven aging of
121° ¢ (250° F) for 7 days. Only compartments 1, 2, 5, 6, 9, 10,
and 11 show HELB profiles which more tnar briefly surpass the
softenin~ 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-ims elapsed.

TVA has conducted tests (Chattanooga Central Laboratories Report

No. 81L-81-6821 dated Octcber 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 S minutes,

and 2200 volts for 5 minutes in succession.

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

C.3 Temperature Qualification Method
€C.3.1 Standard mat_eria\ 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:




(3)
Facility: Browns Ferry Nuclear Plant SYSTEM COMPONENT EVALUATIUN WORK SHEET (Rev 2) Sheet No. _ EEB 74-0057
Unit: 3 i Revision’
Docket: 50-296 Date ojez
ENVIRONMENT “OCUMENTATION REF QUALTFICATION UTSTAN
EQUIPMENT DESCRIPTION METHOD ITEMS_.
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
System: 74 Operating Attachment A] 1 Year Attachment Engincering None
Plant ID No. Attachment A Time ) c.4 Analysis
Component Cable WGM
0mplﬁ/c. #12AWG, (PNJ) : L
ttachmen
Manufacturar:Attachment B Tempfgggure 157 153 (4) C.1 and C.2 [Attachment C.3 _ None
_Model Number: N/A Pressure
(PSIA) 15.0 N/A (4) N/A N/A None
Furiction: Control/Power - IPCEA 5-61-403 Standard "
J Relative par 3.9, 3.7.31 Material .
Humidity (%) (3) 6.7 Reauirement one
Accuracy: Req'd: N/A 0 L
Demon: N/A Chemical !
pategory:Attachment B Spray N/A N/A (3) N/A N/A " None
Service: Att =t A : NUREG-0588 Generic
. Radiation 2.1 x 107 Materials Material
(RAD) . ax107 (4) List Test _None
JASREERAL . Sun 9 Aging N/A 20 years (2) Attachment C.2) Oper, Experience None
Flood Level Elev: 552' ‘
Above Flood Level: Yes X | Submergence N/A N/A (a) N/A N/A Bone
No B =il

Notes: (1)
% (2)
(2)

See Section 2.4 in 79-01B report.
See Section &,1,2 in 75-018 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:

Reviewed by:

QA Acceptence:

gf
: e~




Attachisnt A

System: 74

Unit:

Component: Cable 16/c #12

Mark: WGM

Plant 1. D. No. Room Function/Service

3ES3636-11 9 FCV-74-30 Cont

Category
A

(8 Z4-0057
Rev (7]

Operating Time

1 year




Contract No.

TR 820500 XFR From 74C7-
85069-1

72X7-74885-1
67C3-91618

72C7-75328-2
70C7-54179-1

ATTACHMENT B

Mark wGM

Type
P

2222

e _14-0057

Rev 0
Manufacturer
Rome Cable
Brand-Rex
Plastic Wire & Cable

Tamaqua
Brand-Rex
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Revision: 0

ATTACHMENT C

[PCEA $-61-402 Paragraph 3.9 and Appendix D
TVA Engineering Report No. 1943.

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

c.4

Rooms 1-18

This class of cables was purchased under TVA Standard Specification

No. 25.013, based on IPCEA $-61-402 (NEMA WCS). o hese standards
vide a product 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 Nvlon and PVC

Jjacketing. : :

The jacket material has a higher reteniion of strength at elevated
temoperatures, 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. B1L.-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 Stanuard 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 Acceptanc?:




: (3)
Facility: Browns Ferry Nuclear Plant SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _ ffB 74-0058 |
Unit: 3 [ Revision o)
Docket: 50-296 Date __ _4o/zz /3¢
ENVIRONMENT DOCUMENTATION REF [~ OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-

Parameter cation cation cation cation :
ysten: Operating ttachment Al 1 Year Attachment | Engineering None
Plant 10 No. Attachment A Time (i c.4 Analysis
Component Cable WHB

2/c, #14AWG, (PNJ)(PJJ) S
achments
Manufacturer:Attachment B Temp?5:§ure 294 153 (4) C.1 and C.2 |Attachment C.3 None
Model Number: N/A Pressure |
(PSIA) 15.0 N/A (4) N/A N/A None
Furiction: Control/Power IPCEA 5-61-404 Standard o
) Relative par 3.9, 3.7.3 Material 2

Humidity (%) 1 (3) 6.7 Reauirement one

Accurac sz Reqg'd: N/A 100 100
Demon: N/A Chemical J
Category: Attachment A aithid N/A N/A () N/A N/A tone
Service: Attachment A - NURER-0588 Generic
N Radiation 3 x 107 Materials Material
(RAD) 4x107 (4) List Test _None
Lacstion: e 5 Agqing N/A 20 years (2) Attachment C.2| Quer, Experience Ngne
Flood Level Elev: 552'
Rbove Flood Level: Yes x | Submergence | N/A N/A (8 N/A N/A None
No 4

Notes:

-

(M)
(2)
(3)

See Sectien 2.4 in 79-01B report.

See Section 2,1.2 in 75-018 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.

preparcd by Lot
= e

Reviewed by: W

A Acceptance:




- Attachment A

EEB ZY-0058

System: 74 Rev (®)
Unit: 3

Component: Cable 2/c, #14 AWG

Mark: WHB

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

3JES3648-11 5 FCV-74~30 CONT A 1 Year



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

ATTACHENT B

Mark WHB

Type
N
P
PJJ.
P

PJJ
PNJ

EEB I4-Q088

Manufacturer

Plastic Wire & Cable
Plastic Wire & Cable

Cynrus
Rome Cable
AlW
Tamaqua
Brand-Rex
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Sheet No.: EEB- 14-005%

Revision: 0

ATTACHMENT C

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

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

c.3

c.4

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
prqvide a Rroduct with an operating rating of 75" C continuous,

95° ¢ (203" F), 500-hour overload rating total in a normal lifetine.
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 cven aging of
121° ¢ (250° F) for 7 days. Only compartments 3. 2.5 6,0, N
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 envelcoes 2ll the HELB profiles. Foliowing 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 1s 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 lons erm 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:




Facility: Browns Ferry Nuclear Plant

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

(3)

Sheet No. _ EEB 74-0059

Unit: 3 L Revision o
Docket: 50-296 Date 10fz2]30_
ENVIRJMENT DOCUMENTATION REF QUALITFICATION N
EQUIPMENT DESCRIPTION METHOD ITEMS
Spec’fi- Qualifi- Specifi- Qualifi- )
Parameter caticv cation cation cation
System: 74 Operating rAttachmentA 1 Year Attachment Engineering None
Plant 1D No. Attachment A Time ) c.4 Analysis
Component Cable WHB
2/c, #14AWG, (PNJ)(PJJ) st
achments
Manufactur.r:Attachment B Te‘“"fS;;“"e 220 153 (4) C.1 and C.2 |Attachment C.3 None
_Hode) Number: N/A "{ﬁgx')‘ |
! 15.0 N/A (4) N/A N/A _None
Furiction: Control/Power IPCEA §-61-403 Standard i
‘ Relative par 3.9, 3.7.31 Material .
Humidity (%) (a) 6.7 Reauirement one
Accuracy: Req'd: N/A 190 199
Demon: N/A Chemical . 3
.Categary: Attachment A Spray N/A N/A (4) N/A N/A None
_Service: Attachment A : NUREG-0588 | Generic ki
4 Radiation 3.1 x 107 Materials Material
e (RAD) ax107 (4) List Test _None
MoERElon: e Aging N/A 20 years (2) Attac C.2|Oper, Experience None
Flood Level Elev: 552°
Above Flocd Level: Yes X | Submergence N/A N/A (8) N/A N/A None
= No 4

Notes:

-

(M)
(2)
(3)

- @

See Section 2.4 in 79-01B report.
See Secticn 4,1.2 in 75-018 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 Al fmocmisLaf.
Reviewed by: %{%

QA Acceptance:




System: 74
Unit: 3

Component: Cable
Mark: WHB

Plant I. D. No. Room

3ES1158-1
3ES3159-11
3ES3631-11

- e -

Attachment A

2/c, #14 AWG

Function/Service

Category

€8 24-0059
Rev (@)

Operating Time

FCV=74-46 RHR SVS I LGC A

FCV-74~46 CONT
FCV-74=72 CONT

A
A

1 Year
1 Year
1 Year



Contract Mo

67C3-91618
87148 XFR From SQN 72C7-
75228-1

75K7-86150-1
73C7-84528

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

ATTACKMENT 8

Mark WHB

Type
PN
P
)
P
PIJ

PNJ

£eB _19-0059

Rev (@)

Manufacturer

Plastic Wire & Cable
Plastic Wire & Cable

Cyprus
Rome Cable
AlW
Tamaqua
Brand-Rex
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Revision: 0

ATTACHMENT C

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

%) Cable types: PJ, PN, PN, PJJ, PSJ

c.3

c.4

Rooms 1-18

This class of cables was purchased under TVA Standard Specification
No. 25.013, based on IPCEA $-61-402 (NEMA WCS). o'mese standards
pgsvide a Broduct with an operating rating of 75~ C continuous,

95° ¢ (203° F), 500-hour overload rating total in a normal lifetime.
}he{ a;‘e constructed of polyethylene insulation with Nylon and PVC
acketing.

The jacket material has a higher retention of strength at elevated
tageraturea. 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 materizl and cable installation, the
insulation nor even the jacket experience the temperature profile
until some time-has elapsed.

TVA has conducted tests (Chattarooga Central Lavoratories Report

No. 81L-81-6821 dated October 1980, of these cables under a temperature
profile which envelopes ali the HELB profiles. Following this

exposure these samples sustained a dielectric test immersed in

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

and 2200 volts for 5 minutes ir succession.

It is therefore our engineering judgment that this test confirms
the above and justifies interir 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 rethod

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:

".viewed by:

QA Acceptance:
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(3)

Facility: Browns Ferry Nuclear Plant SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _ EEB 74-0060

Unit: 3 i Revision

Cocket: 50-296 Date (O

ENVIRONMENT DOCUMENTATION REF QUALTFICATION OUTSTANDIN
EQUIPMENT DESCRIPTION METHOD mes_ .
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation :

System: 74 Operating  |AttachmentA{ 1 vear Attachment Engineering Nome '
Plant 1D No. Attachment A Time ) c.4 Analysis

Comgonent Cable WHB

Jc, #18AWG, (PNJ)(PJJ)
Attachments

Manufacturer:Attachment B | TETPEERINE | g, 153 (4) |c.1and C.2 |Attachment C.3 None
Mode) Number: N/A Pressure ; ‘
' (PSIA) 15.0 N/A (a) N/A N/A None
Furiction: Control/Power i PCEA §-61-404 Standard "

' ‘ Relative ar 3.9, 3.7.31 Material :

Humidity (%) 4) 6.7 Requirement one

Accuracy: Req'd: N/A e 290 (

Demon: N/A Chemical )
Categony: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
_ Lt (RAD) : 4107 (a) List Test _None
bbb i Aging N/A 20 years {2) Attachment C.21 Qper, Esperience Nong
flood Level Elev: 552'
Above Flood Level: Yes x| Submergence | N/A N/A (8) N/A N/A Rone
No 4 Wi

Notes: (1)

-

| (3)

See Section 2.4 in 79-018 report.
(2) See Section &.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 79-01B report.

Prepared by: AL Lumunisds/_
e < [

Reviewed by: %‘j%

QA Acceptance:




: Attachment A
EEB I4- 000 |

System: 74 Rev _ O
Unit: 3

Comnonent: Cable 2/c, #14 AWC

Mark: WHB .

Plant 1. D. No. Room Function/Service Category Operating Time
3JES3170-11 8 FCV-74~75 CONT A 1 Year
JES3156-11 8 FCV-74-75 CONT A 1 Year
3ES1158-1 8 FCV-74-46 RHR SV3 I LGC A 1 Year
3JES3648~11 8 FCV-74~30 CONT A 1 Year
3ES656~1 8 FCV-74-60 CONT A 1 Year
3ES670-1 3 FCV-74-61 CONT A 1 Year
JES3631-11 8 FCV-74-72 CONT A 1 Year



€8 1L Qe

Rev o
ATTACHMENT B
Mark WHB

Contract No. Type Manufacturer
67C3-91618 PNJ Plastic Wire & Cable
87148 XFR From SQN 72C7-

75228-1 PJJ Plastic Wire & Cable
75K7-86150-1 PJJ. Cyprus
73C7-84528 PJJ Rome Cable
75K5-86506-1 PJJ AlW
72C7-75328-2 PN Tamaqua

70C7-54179-1 PNJ Brand-Rex



8C

C.1
C.2

Sheet No.: EEB-T74-00eQ

Revision: 0

ATTACHMENT C

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

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

c.3

c.4

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
p;avide 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
temseraturt , 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
unti] 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 enmwedopes 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:




-
[+ ]

i
: |
‘ !
. (3)
Facﬂitg: Browns Ferry Nuclear Plant SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. ng 74-0061 3
Unit: i Revision ~—_ O B
Oocket: 50-296 Date '
ENVIRONMENT DOCUMENTATION REF |  OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
Systea: 74 Operating Attachment A} 1 Year Attachment Engineering None )
Plant ID No. Attachment A Time o c.4 Analysis
1
Component Cable WH3
2/c, #18AWG, (PNJ)(PJJ) 4 ;
Attd#chments
Manufacturar:Attachment B Te"““("52§“" 211 153 (4) C.1,and C.2 |Attachment C.3 None
Model Number: N/A Pressure
(PSIA) 15.0 N/A (4) N/A N/A None
Furiction: Control/Power IPCEA S-61-403 Standard
‘ Relative par 3.9, 3.7.3 Material
Humidity (%) 4 6.7 Reouirement None
Accuracy: Req'd: N/A L 199 (4)
Demon: N/A Chemical
Category: Attchment A e N/A N/A (a) N/A N/A None
Service: Attachment A ; NURER-0588 Generic
i Radiation 2.1 x 107 Materials Material
S 1 . . (RAD) 4x107 (3) List Test _None
RERETSR: W Aging N/A 20 years (2) | Attachment € 2| Oper, Experience None
Flood Level Elev: 552°
Above Flood Level: :gsx Submergence N/A N/A (&) N/A N/A None
Notes: (1) See Section 2.4 in 79-018 report. Prepared by: m&....ul,é
; (2) See Section 4.1.2 in 79-018 report. ' "
(3) A1l notes and other information not on these Rpviams Wt
sheets are on the attached appendix sheets. -
(4) See Section 3.0 and/or Appendix B in 76-01B report. QA Acceptance:




System: 74
Unit: 3

Component:
Mark:

Plant 1. D.

Cable
WHB

No.

3ES3170~-11
3ES3156-11
3ES1158-1
JES3648~11
3ES656-1
3ES670-1
3ES3631-11

W WO W WO W

Attachment A

2/c, #14 AWG

Function/Sarvice

FCV.74=75 CONT
FCV-74~75 CONT
FCV-74-46 RFR SVS 1 LGC
FCV=-74-30 CONT
FCV-74~-u0 CONT
FCV-74~61 CONT
FCV-7/=72 CONT

£EB 24-00G!1

Rev __O

Category Operating Time

o

P

Year
Year
Year
Year
Year
Year
Year



Contract No.

67C3-91618
87148 XFR From SQN 72C7-
75228-1

75K7-86150-1
73.7-84528

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

ATTACHMENT B

Mark WHB

Type
PN
P

PJJ.
PJJ
PJJ
PNJ
PNJ

EE8 Y 00l

Manufacturer

Plastic Wire & Cable
Plastic Wire & Cable

Cyorus
Rome Cable
AlW
Tamaqua
Brand-Rex

.-



8C

c.1
C.z

k)

c.3

c.4

- [
by

"7 Sheet No.:_EEB-74-Qoc|
‘_'Rovision: 0

iy - ATTACHENT C

IPCEA $-61-402 Paragraph 3.9 and Appendix D
TVA Engineering ‘Report_ No. 1943.

LRES BT N; g e -y
Cable types: PJ, PN, PNJ, PJJ, PSJ
Rooms 1-18 g . sl e O 28 20

This class of cables was purchased under TVA Standard Specification

No. 25.013, based on IPCEA S-61-402 (NEMA WC5). oThese standards

provide a 8mduct 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
i Mat f SPEL T It RS oy

e
cat A,

: Jle't'ﬂg. r . K sal . .‘4‘W

v .

L : .
The jacket material has a higher retention of strength at elevated

tmgcrature , a5 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
unti] some time has elapsed. < i A el

i
4,.4‘4

TVA has conducted tests (Chattanooga Central Laboratories Report

No. 81L-81-6821 dated Octaber 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 votts ac for 6 minutes, 960 volts ac for 5 minutes,

and 2200 volts for 5 minutes in succession.

It is therefora 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 condiv'tilons 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:




‘ . ' (3)
Facility: Browns Ferry Nuclear Plant SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2 Sheet No. _ EEB 74-0062
Unit: i Revision Q
Docket: 50-296 Date
ENVIRCIMENT DOCUMENTAT [ON REF Wli!éﬁg  OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITess
Specifi- Qualifi- Srecifi- Qualifi- :
Parameter cation cation cation cation 4
System: 74 " Operating Qnucmm Al 1 Year Attachment Engineering None
Plant 1D No. Attachment A Time ‘ m c.4 Analysis
Component Cable WHD
4/c, #14AWG, [PNJ)(PJJ)
Attachments
Manufacturar: Attachment B ""‘%83“" 220 153 (8)  lc.) and C.2_|Attaghment C.3 None
Pressure
-Model Number: N/A
(PSIA) 15.0 N/A (a) N/A _WA _None
Furiction: Control/Power IPCEA 5-61-403 Standard s
: Relative ; 3.9, 3.7.31 Material ——
Humidity (%) (8) 6. Regquirement
Accuracy: Req'd: N/A 100 L.
Demon: N/A Chemical )
Category: Attachment A Spray N/A N/A () N/A N/A None
Service: Attachment A - NURE-0588 Seneric
R Radiation . Materials Material
L o (RAD) 3.1 x 10 ax10/ (a) List Test _Nose
_ Location: oom Aging N/A 20 years ‘Z' B!IBEMD: s.z m:. Elm’_iﬁnﬁﬂ m
Flood Level Elev: 552'
£ +a Flood Level: Yesx Submergence N/A N/A (8 N/A N/A None
- No

See Section 2.4 in 79-018 report.
*"~ction £.1.2 in 75-018 report.

-4 other infprmation not on these
the attached appendix sheets.

nd/or Appendix B in 79-01B report.

Prepared by: M.@...mdé

Reviewed by: M

QA Acceptance:




Attachment A

£ 11-0062

System: 74 Rev __0O
Unit: 3
Component: Cable 4/c, #14 AWG
Mark: WHD

lant !. D. No. Room Function/Service Category Operating Time
3JES679-1 5 FCV-74-57 CONT . 1 Year
JEST704~1 - FCV-74~58 CONT A 1 Year
IES692-1 - FCV-74~59 CONT A 1 Year
3JES3I179-11 s FCV-74-71 CONT A 1 Year
3ES3629-11 s FCV=-74~72 CONT A 1 Year
3ES3192-11 - FCV-74=73 CONT A 1 Year



Contract No.

67C3-91618
74C7-825527-1
75K7-86150-1
72C7-75328-2
70C7-54179-1

ATTACHMENT B

Mark WHD

Iype

PNJ
PJJ
PJJ
PNJ
PNJ

EE8 Z¥ 200 % .

Manufacturer

Plastic Wire & Cable
Continental Wire & Cable
Cyprus

Tamaqua

Brand-Rex



Sheet Mo.: EEB-74-0062
Revision: 0

ATTACHMENT €

C.1 IPCEA $-61-402 Paragraph 3.9 and Appendix D
C.2 TVA Engine2ring Report No. 1943
"y Cable types: ru, Fi, PN, PJJ, PSJ
Rooms 1-18

This class of cables was purchased . der TVA Standard Specification

No. 25.013, based on IPCEA S-61-402 (NEMA WC5). _These standards
vide a product with an operating rating of 75 C continuous,

95° ¢ (203° F), -00-hour overload rating total in a normal lifetime.

}he{ a;-e constructed of polyethylene insulation with Nylon and PVC

acketing.

The jacket material has a higher retention of strength at elevated
tmratuﬁ, as the material was subjected to air oven aging of
121 C (2 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 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 wnich 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 Qualification 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:




R N

OMPON (3
Facility: Browns Ferry Nuclear Plant SYSTEM C ENT EVALUATION WORK SHEET (Rav 2) Sheet No. _ EEB 74-0063
Unit: 3 Revision
Cocket: 50-296 Date 2
ENVIRONMENT DOCUMENTATION RCF | [ OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITEHS_.
Specifi- Qualifi- Specifi- Qualifi-
Pararieter cation cation cation cation
System: 74 Attachment Engineering None
Operating ttachment A 1 Year g 1 Anglysis :
Plant 1D No. Attachment A Time (1)
Component Cable WHD
4/c, #14AWG, (PNJ)(PJJ) RPN
ac n
Manufacturer:Attachment B Te'“"ﬂ?;"" m - 153 (a)  IC.1and C.2 |Attachment C.3 None.
Mode) Number: N/A Pressure
(PSIA) 15.0 N/A (a) N/A N/A None
Furiction: Control/Power IPCEA s-61-40§| Standard
: Relative par 3.9, 3.7.1 Material
Humidity (%) (a) 6.7 Requirement None
Accuracy: Req'd: N/A L L
Demon: N/A Chemical :
Categary: Attachment A Spray N/A N/A (a) N/A N/A “None
Service: Attachment A : NURER-0588 Generic
) Radiation Materials Material
P (RAD) 2 1aol | 40 _(4) List Test _None
cniviita Aging N/A 20 years (2) Attachment €21 Oper, Experience | _ MNome
Flood Level Elev: 552'
Above Flood Level: Yes X | Submergence N/A N/A (&) N/A N/A —
No
Xotes: (1) See Section 2.4 in 79-018 report. Prepared by: 440 Lmaauadi
B (2) See Section 2,1.2 in 79-018 report. - Re i d by:
2 (3) A1l notes and other information not on these S
¢ sheets are on the attached appendix sheets.

T (4)

-—

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

QA Acceptance:




System: 74
Unit: 3

Component: Cable
Mark: WHD

Plant 1. D. No. Room

3ES3179-11 9
3JES3629-11 9
3ES3192-11 9

Attachment A

4/c, #14 AWG

Function/Service

EEB _24-00L3

FCV-74=71 CONT
FCV-74-72 CONT
FCV-74~73 CONT

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



Contract No.

67C3-91618
74C7-825527-1
75K7-86150-1
72C7-75328-2
70C7-54179-1

ATTACHMENT B

Mark WHD

Type

PNJ
PJJ
PJJ
PNJ
PNJ

Manuracturer

Plastic Wire & Cable
Continental Wire & Cable
Cyprus

Tamaqua

Brand-Rex



8cC

c.3

c.4

Sheet No.: EEB-74-0063

Revision: 0

ATTACHMENT C

IPCEA $-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
provide 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
tengenturga, 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 HELEB profiles which more than briefly surpass the
softening temperature of the insulation. However, owing to the
thormal time lags in the cable material and cable installation, the
insulation nor even the jacket experience the temperature profile
unti] 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 emvelopes all the Hil.3 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 confirr,
the above and justifies interim operation until these types ci i be
fully qualified by our Wyle Laboratory tests to be concluded next
April or replaced at the next refueling outage.

Temperature Qua'ification Metr A

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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i
y (3)
;GCi]iE!: Browns Ferry Muclear Plant SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _LER 74-0067 i
Jnit: ) Revis ion o i
Jocket: 50-296 Date
ENVIRONMENT DSCUMENTATTON REF | [ OUTSTANDING |
EQUIPMENT DESCRIP™ (ON METHOD ITENS
Specifi- Qualifi- Specifi- Qualifi- ,
Parameter cation cation cation cation
iystem: 24 Operating Attachment A 1 Year Attachment Engineering None
’lant ID No. Attachment A Time - c.4 Analysis
-omponent Cable WHJ
12/c, #14AWG, (PNJ) idiien
achments
‘aruvfacturer:Attachment B Temp%s:gun 158 153 () C.1 and C.2 |Attachment C.3 None -
Pressure
fodel Number: N/A -
- (PSIK) 15.0 VA (a) N/A N/A _lone
‘uriction: Control/Power IPCEA S-61-403 Standard
‘ Relative par 3.9, 3.7.31 Materia)l
Humidity (%) 100 100 (3) 6.7 Requirement None
\‘ccuracy: Req'd: N/A
Demon: N/A Chemical )
.ategory: Attachment A Spray N/A N/A (a) N/A N/A " None
iervice: Attachment A . NURER-0588 Generic
. Radiation 3 x 107 Materials Material
(RAD) - ax107 (a) List Test _None
.ocation: Room 2 Anina /A oy L (2) ‘ e
“lood Level Elev: 552' '
bove Flood Level: Yes x| Submergence N/A N/A (a) N/A N/A None
No
lotes: (1) See Section 2.4 in 79-01B report. Prepared by: ALQ.&....uéL_
(2) See Section 2.1.2 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.

Reviewed by:

QA Acceptance:

e




Attachment A
System: 74
Unit: 3

Component: Cable 12/c #14 AWG (PNJ)
Mark: WHJ

Plant 1. D. No, Room Function/Service
JESS576~1 2 FCV-74-02 Cont.
JES589-1 2 FCV-74-13 Cont.

£E8 _74-0067

Rev Q

Category Operating Time

A 1yr
A 1yr



Cont-act No.

67C3-91618
73C7-84528
70C7-54179-1
74C7-85069

ATTACHMENT B
Mark WHJ

Type

PNJ
PJJ
PNJ
P3J

Manufacturer

EEB 14-920067
Rev O

Plastic Wire & Cahle
Rome Cable
Brand-Rex

Rome



8c

aibih
..)".;o; A

Sheet No.: EEB-74-0067

Revision: 0

ATTACHMENT C

C.1 IPCEA $-61-402 Paragraph 3.9 and Appendix D
C.2 TVA Engineering Report No. 1943.
7 Cable types: PJ, PN, PNJ, PJJ, PSJ

Boor s 118 - Thoue, s dewt LGSR ToTED
This class of cables was purchased under TVA Standard Specification
" No. 25.013, based on IPCEA S-61-402 (NEMA WCS). oThese standards

provide a Bmduct 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. W 7 A O e i Lo
The jacket material has a higher retention of strength at elevated
tengeraturea. 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 d>ted 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 cur engineering judgment that this test confirms
the above and justifies interim operation until these types c»" oe
fully qualified by our Wyle Laboratory tests to be conclude. 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 cabies could operate satisfactorily for a
post-accident of a year.

Prepared by:

Reviewed by:

QA Acceptance:




- . (3)
Facili%r: Browns Ferry Nuclear Plant SYSTEM COMPOIENT EVALUATION WORK SHZET (Rev 2) Sheet No. __j;g_lg;gggg________¥
Unit: i Revision !
Cocket: 50-296 Date 22 2
ENVIRONMENT DOCUFENTATION REF | [~ OUTSTANDING |
EQUIPMENT DESCRIPTION . METHOD ITEKS
Specifi- Qualifi- Specifi- Qualifi- °
Parameter cation cation cation cation
system: 74 t Engineering None
y Operating  |AttachmentA] 1 Year :f:uchnn nptoen
’lant 1D No. Attachment A Time m
-omponent  Cable WHJ
12/¢c, #14AMG, (PNJ) it
ac S N
‘anufacturar:Attachment B Tempf5:§ur, 220 153 (4) 1C.1 and C.2 |Attachment C.3 o~
1
|
‘ode] Number: N/A Pressure
(PSIA) 15.0 N/A (4) N/A N/A .dlone
‘uriction: Control/Power IPCEA $-61-404 Standard
: s Relative par 3.9, 3.7.3 Material
Humidity (%) 6.7 Requirement None
\ccuracy: Req'd: N/A 109 109 (@)
Demon: N/A Chemical .
‘ategory: Attachment A Wy N/A N/A (a) N/A N/A “None
ervice: Attachment A : NUREGR-0588 Generic
. Radiation Materials Material ;
i . | (1AD) 3.1 x 107 a0’ (4) List Test _None '
o v ol Azing N/A 20 years | (20  |AttachmentC2lOcer, Experience |  None |
lood L?vei Elev: 552' '
bove Fleod Level: Yes X | Submergence | N/A N/A ’ l
No (a) N/A N/A None 1
otes: (1) See Section 2.4 in '9-018 report. Prepared hy:
(2) See Section 2.1.2 §i. 75-018 report. '

(3)

A1 notes and other information not on these

sheets are or the attached appendix sheeats.

(4)

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

Reviewed by:

QA Acceptinco:




Attachment A

System: 974
Unit: 3

Component: cable 12/c #14 AWG (PNJ)
Mark: WH

Plant 1. D. No. Room Function/Service

JES676-1 6 FCV-74-57 Cont.
JES701-I 6 FCV-74~58 Cont.
JES689-1 6 FCV-74~59 Cont.

Category

A
A
A

€68 —19-0068
Rev O
Operating Time
lyr
1l yr
1yr



FEB _ZY4-00068

Rev o
ATTACHMENT B
Mark WHJ)
Contract No. Type Manufacturer
67C3-91618 PNJ Plastic Wire & Cable
73C7-84528 . P Rome Cable
70C7-54179-1 PNJ Brand-Rex

74C7-85069 PYY | Rome




Sheet No.: EEB- ]3-9_9;,8
Revision: 0

ATTACHMENT C

C.1 IPCEA $-61-402 Paragraph 3.9 and Appendix D
C.2 TVA Engineering Repo:it No. 1943.

Rooms 1-18 : i o
This class of cables was purchased under TVA Standard Specification
No. 25.013,. based on IPCEA S-61-402 (NEMA WCS5). oThese standards
prqvide a product with an operating rating of 75" C continuous,

95° ¢ (203" F), 500-hour overload rating total in a normal lifetime.
“rhey avi-t constructed of polyethylene insulation with Nylon and PVC
jacketing. g :

The jacket material has a higher retention of strength at elevated
tugorature , 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-81-682] 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 ov' wyle Laboratory tests to be concluded next
April or replaced a* the next refuel ing 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 n~-mal cable rating and,
in our judgment, the cables could operate savisfactorily 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. _ffp 74-0070 )
Unit: 3 ) Revision !
Docket: 50-296 Date
ENVIRONMENT DOCUMENTATTON REF OUTSTANDING
EQUIPMENT DESCx/PTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation poa—
System: 74 1 Year Analysi
: Operating  |Attachment A c.4 alysis
Plant ID No. Attachment A Time ()
Component Cable WHJ [
12/c, #14AWG, (PNJ) None
srature Attachments
“anufacturer:Attachment B ZSF) 157 153 (a) C.1 and C.2 |Attachment C.3
fodel Number: N/A Pressure
(PSIA) 15.0 /A (a) N/A N/A _None
‘uniction: Control/Power [PCEA $-61-403 Standard
' Relative pa; 3.9, 3.7.3 Material
Humidity (%) 6. Feauirement None
\ccuracy: Req'd: N/A 100 188 (4)
Demon: N/A Chemical
. " Spray o
.ategory: Attachment A N/A N/A (3) N/A N/A None
ervice: Attachment A : NURER-0588 Generic
. Radiation 7 Materials Material
(RAD) 2.1 x 10 4x107 (3) List Test None
Satiom  feen § Aging N/A 20 years (2) Attachment C2! Oper, Experience None
lood Level Elev: 552!
bove Flocd Level: Yes X | Submergence N/A N/A
No (a) N/A N/A None
otes: (1) See Section 2.4 in 79-018 report. Prepared by: w
(2) See Section £,1.2 in 79-018 report. . d .,
(3) A1l 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 79-018 report. GA Acceptance: :




Attachment A

System: 74 ’ Rev ___©
Unit: 3

Component: Cable 12/c #14 AWG (PNJ)

Mark: Wi

Plant I. D. No. Room Function/Service Category Operating Time
JES651-1 8 FCV-74-60 Cont. A 1 yr

JES664~1 8 FCV-74-61 Cont, A 1 yr

3ES”76 1 8 FCV-74-2 Cont. A 1 yr

3ES589-1 8 FCV~74-13 Cont, A 1 yr

JES676~-1 8 FCV-74~57 Cont, A 1 rr

3JES701-1 8 FCV-74~58 Cont. A 1 yr

IFS689~-1 a PCV=74~59 Cont. A 1l yr



EEB __19-Q0 710

Rev (&)
ATTACHMENT B
Mark WHJ
Contract No. Type Manufacturer
67C3-91618 PNJ Plastic Wire & Cable
73C7-84528 : PIJ Rome Cable
70C7-54179-1 PNJ Brand-Rex

74C7-85069 PJJ Rome



c.1
c.2

Sheet No.: EEB-724-0070

Revision: 0

ATTACHMENT C

IPCEA $-61-402 Paragraph 3.9 and Appendix D
TVA £ngineering Report No. 1943,

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

c.3

c.4

Rooms 1-18

This class of cables was purchased under TVA Standard Specification
No. 25.013, base¢ on IPCEA $-61-402 (NEMA WCs). oThese standards
pggv‘lde E] 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 mater.] has a higher retention of strength at elevated
ta%erature , as tue 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 HELE 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 (Chattanooya Central Laboratories Report

No. 81L-81-6821 dated October 1980, of these cables under a temperatlure
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 justifias interim operation until these types can be
full{ 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 mate,ial 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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Facilitsy: Browns Ferry Nuclear Plant

SYSTEM COMPOicrvi tVALUATION WORK SHEET (Rev 2)

(3)

Sheet No. SEB 74-0071

Unit: Revision O
Docket: 50-296 Date 2280
ENVIRORFINT DOCUMENTATION REF C OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITENS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
System: 74 Operating  |[AttachmentA] 1 Year Attachment Engineering None
Plant ID No. Attachment A Time - c.4 Analysis
Component  Cable NHJ
12/c, #14AWG, (PNJ)

Attachments )
vanufacturer:Attachment B T“P‘(’E;’:g”" 211 153 (4) C.1 and C.2 |Attachment C.3 Wone. -
*ode) Number: N/A Pressure
. (PSIA) 15.0 N/A (a) N/A N/A Hone
“uriction: Control/Power 1PCEA $-61-404 Standard

) Relative par 3.9, 3.7.3 Material
Humidity (%) 100 100 (a) 6.7 Reauirement None
\ccuracy: Req'd: N/A
Demon: N/A Chemical )
‘ategory: Attachment A Spray N/A N/A (4) N/A N/A None
ervice: Attachment A ‘ NURE-0588 Generic
. Radiation 7 Materials Material
(RAD) 2.1 x 10 4x107 (a) List Test None
.ocation: Room 9 Aging N/A 20 _years (2) Attachment C.2 None
‘lood Level Elev: 552' '
bovz Flood Level: Yes X | Submergence | N/A N/A ‘ N/A N/A None ,
ot No {4) .
iotes: (1) See Section 2.4 in 79-018 report. Prepared by: uﬁnnmh%f
(2) See Section 4.1.2 in 79-01B report. ' Savtensd bars /
(3) A1l notes and other information not on these ¥ W
sheets are on the attached appendix sheets. i alare
(4) See Section 3.0 and/or Appendix B in 79-018 report. O\ Acceptance: :




Attaclment A

System: 74

Unit: 3

Component: Cable 12/c #14 AWG (PNJ)

Mark: WHJ

Plant I. D. No. Room Function/Service Category Operating Time
3ES651~1 9 FCV-74~60 Cont. A 1 yr
3ES664-1 . FCV-74~-61 Cont. A 1 yr
3JES1168-1 9 FCV~74~77 Cont. A 1 yr
JES576~1 9 FCV-74-2 Cont. A 1 yr
IESS89-1 9 FCV~74-13 Cont. A 1 yr
JES676~-1 Bl FCV-74~57 Cont. A 1yr
3ES701-1 9 FCV-74-58 Cont. A 1 yr
3ES689-1 9 FCV-74~59 Cont. A 1l yr



Contract No.

67C3-91618
73C7-84528
70C7-54179-1
74C7-85069

ATTACHMENT B

Mark WHJ

Type

PNJ
PJJ
PNJ
P

EE8 Z4-0021

Manufacturer

Plastic Wire & Cable
Rome Cable

Brand-Rex

Rome
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c.1
c.2

Sheet No.: EEB-74-001!

Revision: 0

ATTACHMENT C

IPCEA $-61-402 Paragraph 3.9 and Appendix D
TVA Enqineering Report No. 1943.

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

c.3

c.4

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
prs'gvidc a Br'oduct with an operating rating of 75 C continuous,

95° ¢ (203° F), 500-hour overload rating total in a normal lifetime.
Ihcly‘ a:e constructed of polyethylene insulation with Nylon and PVC
acketing. ’a T

‘The jacket material has a higher retention of strength at elevated

tdgontun , as the material was subjected to air oven aging of
1217 ¢ (250" 7) 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
insularion nor even the jacket experience the temperature profile
unti] some time-has elapsed.

TVA has conducted tests (Chattanooga Central Laboratories Report

No. 81L-81-6321 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 aur engineering judgment that this test confirms
the above ana justifies interim operation until these types can be
ﬂm{ qualified by our Kyle 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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(3)
Facili%(: Browns Ferry Nuclear Plant SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _ EfB 74-0072
Unit: ' Revision o
Docket: 50-296 Date _ ,07z3 /80
ENVIRONMENT ~ DOCUMENTATION REF - QUALTFICATION OUTSTANDIRG |
EQUIPMENT DESCRIPTION METHOD ITEMS A
Specifi- Qualifi- Specifi- Qualifi-
Parame ter cation cation cation cation »
2 . 74 1 Year ac
ysten: Operating  |Attachment A C.4 Analysis
’lant ID No. Attachment A Time )
-omponent  Cable WHJ
12/c, #14A4G, (PNJ) Attachments R
fenufacturer: Attachment B | TETPERAtUFE | g 153 (4) _ Ic.1 and C.2_|Attachment C.3
Pressure
‘ode] Number: N/A : il
(PSIA) 15.0 N/A (4} N/A N/A fione
‘utiction: Control/Power [PCEA $-61-403 Standard
- Relative par 3.9, 3.7.3 Material
Humidity (%) (4) 6.7 Requirement None
ccuracy: Req'd: N/A 100 100
Demon: N/A Chemical L
ategory: Attachment A oy N/A N/A () N/A N/A “None
ervice: Attachment A : NURER-0588 | Generic
L Radiation 3.1 x 104 Materials Material
‘ do o (RAD) ! ax10 (4) List Test _None
Scation: . R Aging N/A 20 years {2) Attachment C.21 Oper, Experience None
lood Level Elev: 552' . :
Jove Flood Level: Yes x | Submergence | N/A N/A () N/A N/A None
No 4
dtes: (1) See Section 2.4 in 79-018 report. Prepared by:l&&nﬁ%.
(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.

Reviewed by: 2 %2‘%(:

QA Acceptance:




Attachment A

Function/Service

System: 74

Unit: 3

Component: Cable 12/c #14 AWG (PNJ)
Mark: WHJ

Plant I. D. No. Room

3ES1168-1 12

FCV~74-77 Cont.

£EB ZY-QQ72

Category Operating Time

A 1 yr



Contract Mo.

67C3-91618
73C7-84528
70C7-54179-1
74C7-85069

ATTACHMENT B

Mark WHJ

Type

PNJ
PJJ
PNJ
PJJ

EEB _14Y-Q0128

Rev f«}

Manufacturer

Plastic Wire & Cable
Rome Cable

Brand-Rex

Rome



Sheet No.: EEB-74-0072

Revision: 0

ATTACHMENT C

C.1 IPCEA S-61-402 Paragraph 3.9 and Appendix D
C.2 TVA Engineering Report No. 1943.
Sy 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 5-61-402 (NEMA WC5). _These standards
provide a product with an operating rating of 75 C continuous,

95° ¢ (203° F), 500-hour overload rating total in a normal lifetime.
;he{ l:e constructed of polyethylene insulation with Nylon and PVC
acketing. ‘ =1

The jacket material has a higher retention of strength at elevated
tangerature , 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 cznducted tests (Chattamooga Central Laboratories Report

No. 81L-81-6821 dated October 1980, of these cables under a temperature
profile whicn envelopes all the HELB profiles. Following this

exposure these samples sustained a dielectric test immersed in

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

and 2200 volts for 5 minutes in succession.

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

C.3 Temperature Qualification Method
C.3.1 Standard material long-temm 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:




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

Facility: Browns Ferry Nuclear Plant Sheet No. EEB-74-0073

Unit: 3 X Revision o
Docket: 50-296 Date __ yo/22/50
ENVIRONMENT DGCUMENTATION REF UALIFI STANDIN
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
ystom: 74 Operating  fttachment A| 1 Year Attachment C.5 Engineering
Plant 1D No. Attachment A Time : Analysis None
1)

Component  Cable - WHL
16/c, #14 AWG (PNJ)

5 Temperature ttachments
Manufacturer:Attachment B P 5% 325 153 (a)  lc.2 and €.3 | Attachment C.4 | None
2 ’ Pressure
fodel Number: N/A :
| ' {PSIA) 69.7 N/A (4) N/A N/A lone
Furiction:
IPCEA S-61-407 Standard
! Control/Power " e Relative par 3.9, Material
| Humidity (%) | 100 100 (4) 3.7.3, 6.7 Requirement None
Accuracy: Reg'd: N/A
‘ Demon: N/A Chemical
Category: Attachment A Spray N/A - N/A (4, N/A N/A None
Service: Attachment A 6.Sx;071f (UREG-0588
i Radiation ax10” £ y aterials Generic Mate al None
{RAD) Pttach, C.1 4x10 (3) List Test
Location: @ 2 . NomE
AGing N/A 10 years (2) Attachment C.3 per. Experience
Flood Level Elev: 552'
Above Flood Level: ;gs ¥ | Submergence N/A N/A () N/A N/A -

Notes: (1) See Section 2.4 in 79-01B report. Prepared by: M

(2) See Section 4.1.2 in 79-C1B report.

(3) Al notes and otrer information not on these
sheets are on the aciached appendix sheets.

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

Reviewed by:




Attachment A

Function/Service

FCV-74-52 Cont.

System: 74

Unit: 3

Component: cable 16/c #14 AWG (PNJ)
Mark: WHL

Plant I. D. No. Room

3ES539-1 0

Category Operating Time

A 1yr



EEB __74-0013

REN __Q
.o
ATTACHMENT B
Mark WHL "~
Contract No. Type Manufacturer
67€3-91618-1 PNJ Plastic Wire & Company

72C7-75228-1 (SQN) ' PJJ Plastic Wire & Cable
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e owta
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e e

Sheet No: EEB- 74 -0 01213
Revision: 0O

ATTACHMENT C

Integrated Dose - 10 years plus accident
Beta Dose
Refererces:

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. ;

Anaconda-Continental Test Report No. 79117 dated April 1979.
Wyle Laboratory Test Report 43854-3.
Franklin Institute Test Reports E-C4113 and FC-5120.

~ o w o
. - - -

Rockbestos Company Test Report dated July 1977 amended 13879.

The TVA value of 4 x 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 section 4.2.1 and the depth dose penetration,
which owin? to the low penetrating power of beta particles g  es a
factor of 10 reduction for 40 mils of jacketing material, and a
factor of 10 for an insulation thickness of 30 mils 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 the presence of metallic shielding
material, and assigning a factor of 5 for the installation shielding
of metal trays, conduit, boxes, a9d flexible conduit, we arrive at
a total effective dose of .8 x 10/ rads of beta.

Since the energy dissipation of gamma radiation ocsurs via ifonizing
processes, one can add the accident dose of 4 x 10/ rads of gamma

. directly. The accumulated integrated gamma 10-year dose (the time .

presently assigned to connectors and penetrations) amounts to

2.5 x 10" rads which added directly gives a total dose of 7.3 x 107
rads. In addition, since the containment ', 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.
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Sheet No:_EE€8 74-0¢013 _
Revision: O

ATTACHMENT C (Continued)

(Continued)

Since the above value of 7.3 x 107 is less than thg values for which
we have 1n-ai§ test data for SROAJ types (1.2 x 10°) and for XLPE
types (2 x 10%), it is concluded that the beta dose in an accident
will not disqualify the cables presently installed, and the cables
will remain operable in the service environment.

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

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

Room: O

This class of cables was purchased under TVA Standard Specification No.
25.013, based on IPCEA S-61-402 (NEMA WC5). These stanasras provide a
product with an operating rating of 759 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
temperature. The in-containment SLB temperature and duration
exceeds the cable ratings and the insulation and jacket distortion
temperatures.

However, the sarvice which these cable 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-1linked
polyethylene insulated cable has demonstrated and is capable of
withstanding the LOCA/ SLB and the post-LOCA environment of 1 year.
Thus, continued operation is justified.

TVA has prepared a LOCA/SLB, thermal aging, and radiztion test
procedure to be performed by Wyle Laboratories on sarples of this
cable to demonstrate the validity of this conclusior. Results of
this testing program are expected to be availablz in April 1981.
Temperature Qualification Method

£.4.1 Standard material long-term overload temperature rating

C.4.2 Engineering analysis



1C

Cheet No: EEB- 74-0073
Revision No: O

ATTACHMENT C {(Continued)

C.5 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: Browns Ferry Nuclear Plant SYSTEM COMPONENT EVALUATION WORK SHEET (Pev 2) Sheet No. _ EfB 74-0074 |
Unit: 3 ) Revision o 4
Jocket: 50-296 Date z ‘_]
ENVIROVMENT BOCUMENTATTON afr——mﬁ#iﬁurswm
EQUIPMENT DESCRIPTION : METHOD ITENS
Specifi- Qualifi- Specifi- Qua}ifi-
Parameter cation cation cation cation
system: 74 : 1 Year Attachment Tngineer ng NoTe
R . Operating AiLtachment A . c.4 Analysis
>lant 1D No. Attachment A Time M
~ompo le WH
{'grct. #'.4%?4 . (PNJS i
Attachments
fanufacturer:Attachment B Temp?5:§ure 308 153 ‘3) C.1 and C.2 |Attachment C.3
todel Number: N/A Pressure 21.5 :
{P31A) N/A (4) N/ N/A _Rone
‘uniction: Control/Power IPCEA 5-61-404 Standard
* Relative par 3.9, 3.7.3 Material
Humidity (%) 100 100 (4) 6.7 Requirement None
Ccuracy: Req'd: N/A
Demon: N/A Chemical ;
ategary: Attachment A s N/A N/A (a) N/A N/A None
ervice: Attachment A . NURCR-0588 Generic
= Radiation 2 x 106 Materials Material
" (RAD) . ax107 (4) List Test _None
ocation: Room Aging N/A 20 years (2) Attachment C.2| Oper, Experience Noae
lood Level Elev: 552' '
bove Flood Level: Yes x | Submergence | N/A N/A ta N/A N/A Bona
No

otes:

(M

See Section 2.4 in 79-01B8 report.
See Section 4.1.2 jn 79-018 report.

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

(4)

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

Prepared by:

xeviewed by:

QA Acceptance:




Attachment A

System: 74
Unit: 3

Component: Cable 16/c #14 AWG (PNJ)
Mark: WHL

Plant 1. ). No. Room Function/Service

3JES539-1 7 FCV=74-52 Cont.
JES527-1 7 FCV-74~53 Cont.

€8 Z4-0074
Rev (@]

Category Operating Time

A 1l yr
A 1 yr



Contract No.

67C3-91618-1
72C7-75228-1 (SQN)

L)

ATTACHMENT B

Mark WHL

Type

PNJ
PJJ

EEB _74-0074
Rev O

Manufacturer

Plastic H{re & Company
Plastic Wire & Cable
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c.1
c.2

Sheet No.: EEB-74-007Y

Revision: 0

ATTACHMENT C

IPCEA S-61-402 Paragraph 3.9 and Appendix D
TVA Engineering Report No. 1343.

%y Cable types: PJ. PN, PNJ, PJJ, PSJ

c.3

c.4

Rooms 1-18

This class of cables was purchased under TVA Standard Specification
No. 26 M2 haced oa IPCEA S-61-402 (NEMA WCS). oThese standards
prgvide a 8roduct with an operating rating of 75 C continuous,

95° ¢ (203° F), 500-hour overload rating total in a n...al lifetime.
They are constructed of polyethylene insulation with Nylon anu PVC
jacketing. ;

The jacket material has a higher retention of strength at elevated
t ratures, 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 vriefly surpass the
softening temperature of the insulation. However, owing to the
thermal time lags in the cable material and cavle 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 enveiopes 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.

Frepared by:

Reviewed by:

QA Acceptance:




(3)
Facility: Browns Ferry Nuclear Plant SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _ ffpR 74-0075
Unit: 3 ' Revision a
Docket: 50-296 Date
ENVIRONMCNT DOCUMENTATION REF QUAL:FICATION OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITENS
Specifi- Qualifi- Specifi- Qualifi- .
Parameter cation cation cation cation
System: 74 ' 1 Year Kttachment Engin No
Y : Operating Attachment A c.4 Analysis
2lant 1D No. Attachment A Time M
-omponent Cable NHL
16/c, #14AWG, (PNJ) None
Attachments
fanufacturar:Attachment B Tempfsgum 157 153 (4) C.1and C.2 |Attachment C.3 :
todel Number: N/A Pressure |
(PSIA) 15.0 R/A (4) N/A N/A _Nonpe
‘uniction: Control/Power IPCE? $-61-404 Standard
' Relative par 3.9, 3.7.3 Material
Humidity (%) 100 100 (3) 6. Requirement None
ccuracy: Req'd: N/A ~
Demon: N/A Chemical
. Spray : :
ategory: Attachment A N/A N/A (4) N/A N/A tona
ervice: Attachment A 4 NURER-0588 Generic
. Radiation Materials Material
8 (RAD) 2.1 x 107 4x107 (4) List Test _None
s s Aging N/A 20 years {2) Attachment C.21 Oper, Experience None
lood Level Elev: 552' | '
bove Flood Level: Yes x Jbmergence N/A N/A N/A N/A Soas
No | (4)
stes: (1) See Section 2.4 in 79-01B report. Prejared by: M&..mu%
. ’
(2) See Section 4.1.2 iu 79-018 report. Y ik ~
y a :
(3) A1l notes and other information not on these -
sheets are on the attached appendix sheets. i
(4) See Section 3.0 and/or Appendix 8 in 79-01B report. (A Acceptance:




Attachment A

System: 74
Unit: 3

Component: Cable 16/c #14 AWG (PNJ)
Mark: WHL

Plant 1. D. No. Room Function/Service

3ES539-1 8 FCV-74-52 Cont.
3ES527-1 8 * 1-74-53 Cont.

Category

EEB _J14-00735

Rev o _

Operatizy Time

1 yr
1 yr



Contract No.

67C3-91618-1
72C7-75228-1 (SQN)

ATTACHMENT B
Mark WHL

Type

PNJ
PJJ

EEB _14-0075
REV Q.

Manufacturer

Plastic Wire & Company
Plastic Wire & Cable



8C

c.1

Sheet No.: EEB-74-go75

Revision: 0

ATTACHMENT C

IPCEA $-61-402 Paragraph 3.3 and Appendix D

C.2 TVA Engineering Report No. 1943.
', Cable types: PJ, PN, PNJ, PJJ, PSJ

O
.
w

c.4

Rooms 1-18

This class of cables was purchased under TVA Standard Speciiication
No. 25.013, based on IPCEA S-61-402 (NEMA WCS5). oThese standards
pggvide a 38mduct with an operating rating of 75" C continuous,

95° ¢ (203° F), 500-hour overload rating total in a normal lifetime.
They are comstructed of polyethylene insulation with Nylon and PVC
Jacketing.

The jacket material has a higher retention of strength at elevated
tmgeratug;a. 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 prcfiles 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 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 MWyle 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 yecr.

Prepared by:

Reviewed by:

QA Acceptance:




Facﬂit‘y: Browns Ferry Nuclear Plant

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

(3)

Sheet No. EEB 74-0076

Unit: 3 ) Revision (=) :
Docket: 57296 Date o
v ENVIRGNMENT DOCUMENTATION REF | [~ 0UTS ... JING !
EQUIPMENT DCSCRIPTION METHOD ITEMS -
Specifi- Qualifi- | Specifi- Qualifi- -l
Parameter cation cation cation cation a1 i
System: 74 Operating ttachmentA{ 1 Year Attachment |  Engineering None
Plant ID No. Attachment A Time 4 C.4 Analysis
Component Cable WHL
16/c, #14A4HG, (PNJ) . R
ttachments i
Manufacturar:Attachment B Te‘“"?E:;"“ - 153 (a) C.1 and C.2 |Attachment C.3 None - |
‘odel Number: N/A Pressure
) (PSIA) 15.0 N/A (a) N/A N/A None
Furiction: Control/Power IPCEA 5-61-403 Standard
; i Relative par 3.9, 3.7.1 Material
: Humidity (%) 6.7 Requirement None
Accuracy: Req'd: N/A 190 100 (4) —_—
Demon: N/A Chemical
-ategory: Attachment A Spray N/A N/A (3) N/A N/A “None
service: Attachment A - NUREG-0588 Generic
. Radiation Materials Material
(RAD) 2.1 x 107 | ax107 (a) List Test None
.ocation: Room 9 . -
Aging N/A 20 years (2) Attachment C2! Oper, Experience None
‘lood Level Eiev: 552°'
\bove Flood Level: Yes Y| Submergence N/A N/A
No (4) N/A N/A. None
iotes: (1) See Section 2.4 in 79-01B report. Prepared by: M
(2) See Section 2.1,2 in 79-018 report. . 4
(3) A1l notes and other information not on these Rovimeed 2y
sheets are on the attached appendix sheets. ' .
(4) See Section 3.0 and/or Appendix B in 79-01B report. QA Acceptance: '




Attachment A
EL» M—-——'

System: 74 Rev (]
Unit: 3

Component: Cable 16/c #14 AWG (PNJ)

Mark: WHL

Plant 1. D. No. Room Function = rvice Category Operating Time
3ES539-1 9 FCV-74-52 Cont. A 1 yr

JES527~-1 9 FCV-74-53 Cont. A 1 yr



e —

Contract No.

67€3-91618-1
72C7-75228-1 (SQN)

LS

ATTACHMENT B

Mark WHL

Type

PNJ
PJJ

EEF _74-007%
Revy O

Manufacturer

Plastic Wire & Company
Plastic Wire & Cable



Sheet No.: EEB-74-007C

Revision: 0

ATTACHMENT C

C.1 IPCEA S$-61-402 Paragraph 3.9 and Appendix D
C.2 TVA Engineering Report No. 1943

- "M, Cable types: PJ, N, 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
provide a Broduct wi’h 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. ,

i i

The jacket material has a higher retention of strength at elevated

tevgeraturea. 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
- {nsulation nor even the jacket experience the temperature profile
. unti) some time-tas elapsed.

TVA has conducted-tests (Chattamooga Central Laboratories Report

No. 81L-81-6821 dated October 1980, of these cables under a temperature
profile which envelopes ail 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 just? ies interim operation until these types can be
fully qualified by our Wyle Laboratory tests to be concluded next
Rpril or replaced at the next refueling outage.

C.3 Temperature Qualification Method
C.3.1 Standard material long-term overload temperature rating
€.2.2 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:




:acilitg: Browns Ferry Kuclear Flant

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

(3)

Sheet No. EEB 74-0077

ait: X Revision __ o
jocket: 50-296 Date 2/80
. ENVIRONMENT DOCUMENTATION REF | MI_F.Ié%% OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
system: 74 Operating ﬁttachmentA 1 year Ptuc!ment C.4| Engineering None
"1ant 1D No. Attachment A Time Analysis and
(1) Tests
onent Cable WLC
3/c, #12AWG, (CPJJ) Gene;‘ic
Simultaneous
e ke gt tochnont B 1enp¢(=5;§“" 325 325 (a) ttachment C.2| Test None
radel N . N/A Pressure
ey (PSTA) 69.7 N/A (a) N/A N/A None
‘uniction: Generic
jontrol/Power Relative Simultaneous
Humidity (%) | 100 100 (1) ttachment C.2| Test None
\ccuracy: Reqg'd: N/A
Demon: N/A Chemical
.ategory: Attachment A Spray N/A a N/A (a) N/A N/A None .
ervice: Attachment A 6. 5x;0 )'¥ Generic
. Radiation 4x10 7 Sequential None
(RAD) pttach. £ 6.9x10 (1)  Pttachment .2, Test )
ocation: 0 Aging N/A 10 years (2) Rttachment C.3! Generic Mat'l Testj  Nome
‘lood Leve! Elev: 552' ’
\bove Flood Level: Yes X | Submergence N/A N/A
No (4) N/A N/A
otes: (1) See Section 2.4 in 79-018 report. Prepared by:ﬂm#_
(2) See Section 2.1.2 in 79-01B report. ool : 7
(3) A1l notes and other information not on these Revinnd by:
sheets are on the attached appendix sheets. .
(4) See Section 3.0 and/or Appendix B in 79-018 report. QA Acceptance:

-+

4 -




Attachment A

Function/Service

System: gb

Unit:

Component: Cable 3/c #12 AWG (CPJJ)
Mark: WLC

Plent I. D. No. Room

3ES1137-1 0

FCV-74~78 Supply

Category

(8 1Y-0027
Rev @)

Operating Time

A

1 yr



Contract No.

71C7-54517
73C7-84528
68C7-61920
72€7-75533-1
72C7-75228-1

ATTACHMENT 8

Mark WLC

Type

CPJJ
CFJJ
cPid
PI
CPJJ

g8 _14-0077

Manufacturer

Plastic Wire & Cable
Plastic Wire & Cable
Sumitomo Shojii

Essex

PWC



' Sheet No:
Revision:

ATTACHMENT C

Integrated dose - 10 years plus accident

Beta Dose

References:

h W. W. Parkinson, O. Sisman, October 1970, The Use of Plastics
and Elastomers in Nuclear Radiation.

2. R. B. Blodgett, R. G. Fisher, June 1968, Insulations and
Jackets for Control and Power Cables.

3. M. Asaka, S. Yamamoto, 1973, Radiation Resistance of Plastic P
Insulating Materials for Cable.

4. Anaconda-Continental Test Report No. 79117 daced 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 accideat dose at the

periphery of the coutainment is being reevaluated due to its high

value. However, using this value and making reference to the 7901~

B DOR guidelines section 4.2.1 end the depth dose penetratiom,

which owing to the low penetrating power of beta particles gives a

factor of 10 reduction for 40 mils of jacketing material, and a :
factor of 10 for an insulation thickness of 30 mils and wvhich is 5
conservative for TVA's 600-volt power and control cables and extremely: qyggrr;'
conservative for TVA'e triax and coax and signal cable due teo their ~ . ~% . °
thickness and the presence of metallic shielding material, amd -
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 107 rads of beta. \ : :

2

Since the energy dissipation of gamma radiationm occurs via iomizing
processes, one can add the accident dose of 4 x 107 rads of gamma
directly. The accumulated integrated gamma 10-year dose (the time
presentl; assigned to connectors and penetrations) amounts to 7
2.5 x 107 rads which added directly gives a total dose of 7.3 x 10
rads. In addition, since the containment is inerted im operation,

the scission rate and deterioration of the insulation and jacketing
materials through oxidation will be much less than for tests conducted
in air.

Since the above value of 7.3 x 107 is less than the values for
which we have in-air test data for SROAJ types .(1.2 x 108) and for
XLPE types (2 x 108). it 18 concluded that the beta dose in an
accident will not disqualify the cables presently installed, and
the cables will remain cperable in the service environment.

»



2C

Sheet No: EEB 74 -00172

Revision: O

ATTACHMENT C (con'd)

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 emvironment.

Reviewed by:

Prepared by:

QA Acceptance:




(3)
Facﬂitjy: Browns Ferry Nuclear Plant SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. -
onit: Revision
Jocket: 50-296 Date
ENVIRONMENT DOCUMENTATION REF | QUALIFICATION OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi- :
Parameter cation cation cation cation
5 : 14
ki Operating rﬂtucm"tA 1 year . Attachment C.3 Engineering None
?lant 1D No. Attachment A Time Analysis and :
. (]) Jest
Component Cable WLC
3/c, #12AWG, (CPJJ) gguﬂzmmus
vanufacturer: Attachment B TW?B:;”" 158 325 () kttachment C.1 Test None
‘odel Number: N/A Pressure |
; (PSIA) 15.0 N/A (4) N/A N/A None
“uriction: Control/Power Generic
’ Relative JA Simultaneous
Humidity (%) 100 100 (4) ttachment C.1| Test None
Accuracy: Req'd: N/A
Demon: N/A Chemical 1
sategory: Attachment A Spray N/A N/A (a) N/A N/A None
service: Attachment A _ Shasnts
A Radiation S tial
) (RAD) 3 x 107 | 6.9x07 (a)  [Attachment C.1 733" ° None
Beation: Hoom Aging _N/A 40 years (2) i . None
'
“lood Level Elev: 552° ’
\bove Flood Level: Yes x | Submergence | N/A N/A N/A N/A None
No (4)
fotes: (1) See Section 2.4 in 79-018 report. Prepared by:
(2) See Section 4.1.2 n 79-018 report. i sl
(3) A1l notes and other information not on these Y. -
sheets are on the attached appendix sheets. . s
(4) See Section 3.0 and/or Appendix B in 79-0U1B report. QA Acceptance:




Attachment A

EE8 24~ Q073
System: 74 Rev Q
Unit: 3
Component: Cable 3/c #12 AWG (CPJJ)
Mark: WLC
Plant 1. D. No. Room Function/Service Category Operating Time

JESI150~-1 2 FCV=74~7 Supply A 1 yr



Contract No.

71C7-54517
73C7-84528
68C7-61920
72C7-75533-1
72C7-75228-1

ATTACHMENT B
Mark WLC

Type

CPJJ
(A AN
CPJJ
CPJS
CPJJ

Manufacturer

Plastic Wire & Cable °
Plastic Wire & Cable
Sumitomo Shoji

Essex

PWC



9C

Sheet No.: EEB- 74-00 78
Revision: 0

ATTACHMENT C

c.) uyie Laboratory Report No. 43854-3,
C.2 NUREG-0588 Material List.

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

Prepared by:

Reviewed by:

QA Acceptance:_




3
(3)
Facility: Browns Ferry Nuclear Plant SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _frm 74-0079
Jnft: 3 i Resision
Jocket: 50-296 Date ga&iﬁé
ENVIRONMENT DOCUMENTATION REF | QUALTFICATION | OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITEMS -
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
ystem: 74 Operating Tttachnentk 1 year Attachment C.3 Engineering None
'lant 10 No. Attachment A Time Analysis and .
(1 Lest
‘omponent  Cable WLC :
3/c, #12A4G, (CPJJ) » Generic
Temperature Simultaneous
BﬂUflCturer: Attachment B W(SF) 220 325 (4) pttachment C‘“ Test None
odel Number: N/A Pressure
: (PSIA) 15.0 N/A (4) N/A N/A None
uriction: Control/Power Seneric
; Relative Simultaneous
Humidity (%) | 400 100 (a)  |Attachment c.1f Test None
scuracy: Req'd: N/A
Demon: N/A Chemical )
] Spray ; "N
itegory: Attachment A N/A N/A (a) N/A N/A one
irvice: Attachment A . Generic
! Radiation 3.0 « 107 Sequential
e & (RAD) o 6.9x107 (a) Attachment C.l‘ Test None
cation: Aging NA 40 years (2) i '] Test None
cod Level Elev: 552°
ove Flood Level: Yes x| Submergence | N/A N/A - N/A N/A None
No 4 .

tes: (1) See Section 2.4 1a 79-018 report. Prepared by:&ﬂ&__u{?[_
(2) See Section 4.1.2 in 79-018 report. , 2 ' i - o
(3) A notes and other information not on these ‘ ‘ FAne Wi

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: 74
Unit: 3

Corponent: Cable 3/c #12 AWG (CPJJ)
Mark: WwLC

Plant 1. D. No. Room Function/Service

3ES700-1 6 FCV=-74~58 Supply
3ES688~1 6 FCV~74~59 Supply

Category

A
A

£68 14-0079

Rev __O

Operating Time

1yr
lyr



Contract No.

71C7-54517
73C7-84528
68C7-61920
72C7-75533-1
72C7-75228-1

ATTACHMENT B

Mark WLC

Type

CPJJ
cPI
CPJJ
CPIJ
CPI

g8 _14-0029

Rev Q

Manufacturer

Plastic Wire & Cable
Plastic Wire & Cable
Sumitomo Shoji

Essex

PWC



Y Sheet No.: EEB- 7¢- 00 79

Revision: 0

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

Prepared by:

Reviewed by:

QA Acceptance:




(3)
“acility: Browns Ferry Nuclear Plant SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _[FB 74-Q080
snit: 3 B Revision o - -
docket: 50-296 Date /
ENVIRONM . "DOCL ZENTATION REF 5(_17573’.1@_{'
EQUIPMENT DESCRIPTION METHOD ITERS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
) . 74
- Operating P‘t‘C"leﬂtA 1 year Attachment C.3 Engineering None
2ant 1D No. Attachment A Time (‘) An‘]ys1s and B
st
-omponent Cable WLC
om:ilc. #12AWG, (CPJJ) . Generic
T ature Simultaneous
42nufacturer: Attachment B ‘”prF) 157 325 (3) #ttach-ent C.1 Test None
“ode) Number: N/A Pressure
: (PSIA) 15.0 N/A (4) N/A N/A None
“unction: Control/Power Ganaric
' Relative Simultaneous
Humidity (%) 100 100 (3) ttachment C.1| Test None
\ccuracy: Req'd: N/A
Demon: N/A Chemical g
tategory: Attachment A Spray N/A N/A (4) N/A N/A None
service: Attachment A ‘ P i
Radiation v
‘ (RAD) 2.1 x 107 | § 94107 (a)  [Attachment C. Jedgentie: e ;
.ocation: Room 8 Aaing N/A 30 years (2) _ - |
“lood Level Elev: 552'
\bove Flood Level: Yes X | Submergence | N/A N/A a N/A N/A None |
No 4

iotes: (1)

See Section 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 79-018 report.

Reviewed by:

- Prepared by: M—
. . w

QA Acceptance:




Attachment A

System: 74
Unit: 3

Component: Cable 3/c #12 AWG (CPJJ)
Mark: WLC

Plant !. D. No. Room Function/Service

JES1150-1 8 FCV=74~7 Supply
3LS700-1 8 FCV~74~58 Supply
JES688-1 8 FCV=74~-59 Supply

Category

Operating Time

1 vr
L y4€
4 yT



Rev O

ATTACHMENT 8 ’

Mark WLC

Contract N». Type Manufacturer
71C7-54517 cPIY Plastic Wire & Cable
73C7-84528 cPJJ Plastic Wire & Cable
68C7-61920 (W AN Sumitomo Shoji
72C7-75533-1 (AN Essex

72C7-75228-1 (A AN PWC



Sheet Ko.: EEB- 714-00 30

Revision: 0

ATTACHMENT_C

C.1 Wyle Laboratory Report MNo. 43854-3.
C.2 NUREG-0588 Material List.

C.3 Because of the conservatism of the tests for XLPE and for silicone
insuiation, 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)
Facility: Browns Ferry Nuclear Plant SYSTEM COMPONENT EVALUATION WORK SHEET QR” 2) Sheet No. _EEB 74-0081
Lnit: 3 Revisicn o
Jocket: 50-296 Date yofaz .
ENVIRONMNT DOCUMENTATION REF QUALTFICATION | OUTSTAMDING |
EQUIPMENT DESCRIPTION METHOD ITEMS |
Specifi- Qualifi- Specifi- Qualifi- ' .
Parameter cation cation cation cation
b % Operating ﬁ“t“m‘"tk 1 year . Alttacment €.} Engineering None
Plant 1D No, Attachment A Time (1) Analysis and g
Jest
Component  Cable WLC
3/c, #12AWG, (CPJJ) Generic
Teswerature Simultaneous
“anufacturer: Attachment B W(SF) 211 325 (3) pttachment C. 1| Test None
‘odel Number: N/A Pressure
e (PSIA) 15.0 N/A (4) N/A N/A None
\ Relative Simultaneous
Humidity (%) 100 100 (3) ttachmont C.1| Test None
Accuracy: Req'd: N/A
Demon: N/A Chemical .
category: Attachment A Spray N/A N/A (a) N/A N/A None
jervice: Attachment A . Generic
. Radiation 1
(RAD) 2.1 x 10 | 6.900 (4)  Pttachment c.3f T35 None
.ocation: Room 9 Aging N/A 40 years {2) t'] Jest None
“lood Level Elev: 552° ' : N
\bove Flood Level: Yes x | Submergence | N/A N/A N/A K/A e
No (4) J
fotes: (1) See Section 2.4 in 79-01B report. Prepared by~ M.ﬂ.ﬁ-mn-u%-
(2) See Section 4.1.2 in 79-018 report. . Reviewed by: ‘
(3) A1l notes and other information not on these B
sheets are on the attached appendix sheets. . '
(4) See Section 3.0 and/or Appendix B in 79-01B report. QA Acceptance: -




Attachment A

Sy ‘tem: 74

Urit: 3

Component: Cable 3/c #12 AWG (CPJJ)

Mark: WLC

Plant 1. D. No. Room Function/Service
3ES1150-1 9 FCV=74~7 Supply
3ES700-1 9 FCV=74-58 Supply

3ES688-1 9 FCV-74~59 Supply

Category

A
A
A

EE8 _14-QQ&(

Rev - 4

Orcrating Time



Contract No.

71C7-54517
73C7-84528
68C7-61920
72C7-75533-1
72C7-75228-1

ATTACHMENT B
Mark WLC

CPJJ
CPJJ
CPJJ
CPJJ
CPJJ

g _149-c00 81

Rev o

Manufacturer

Plastic Wire & Cable .
Plastic Wire & Cable
Sumitomo Shoji

Essex

PWC



c.1
c.2
C.3

Sheet No.: EEB- 74 -QO8!

Revicion: 0

ATTACHMENT C

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

Because of tne conservatism of the tests for XLPE and for silicone
insulation, incluiing 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:




. 2 e\l

,'.~"‘ -~
. 1 A\

(3)
‘acility: Browns Ferry Nuclear Plant SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. EEB74-0082
nit: i Revision o)
Jacket: 50-296 Date
ENVIRONMENT DOCUMETITATTON REF
EQUIPMENT DESCRIPTION METHOD 1TeMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
yem: " Operating ttachment A| 1 yea. Attachment C.4| Engineering None
"lant 1D No. Attachment A Time Analysis and
(1) Tests
p nent Cable WLG
7/c, #12 WWG CPJJ : Generic
empe Simultaneous
fanufacturerAttachment B T (5:.;"" 325 325 (3) ttachment c.Z] Test None
del Nurber: N/A Pressure
o il (PSIA) 69.7 N/A (a) N/A N/A None
‘uriction: Generic
;ontrol/Power Relative L Simultaneous
Humidity (%) | 100 100 (2) ttachment C.2| Test None
\ccuracy: Req'd: N/A
Demon: N/A Chemical
-ategory:  Attachment A Hray NA N/A (a) N/A N/A None
ervice: Attachment A 6.5x§0'¥ Generic
Radiation ax10” £ ? Sequential o
) (RAD) ttach. C.1]  6.9x10 (1)  Pttachment C.2| Test
ucation: 0 Aging N/A 10 years (2) ttachment C.3| Generic Mat'] Testf ~ Nome
1ood Level Elev: 552' ‘
bove Flood Level: Yes X | Submergence | N/A N/A N/A N/A None
No : (4) | '
istes: (1) See Section 2.4 in 79-018 report. Prepared by: m&.......l./_
. . £
(2, See Section 2.1.2 in 79-018 report. Sundisad b
(3) A1l notes and other information not on these b
sheets are on the attached appendix sheets. :
(4) See >ection 3.0 and/or Appendix B in 79-018 report. QA Acceptance:

~
. lf;




Attachment A
(E8 Z¥-Q082

System: 74 ‘ Rev ___Q
Unit: 3

Component: Cable 7/c #12 AWG (CPJJ)

Mark: WLG

Plant 1. D, No. Room Function/Service Category Operating Time

3ES1139-1 0 FCV-74~78 Cont. A 1 yr



Contract No.

68C7-61920
72C7-75228-1

‘
ATTACHMENT B

Mark WLG

CPJJ
cPJ

€8 _14-0082
Rev O _

Manufacturer

Sumi tomo Shoji
Essex



20

c.1

Sheet No: EER zﬂ-gaxg

Revision: O

ATTACHMENT C
Integrated dose - 10 years plus accident

Beta Dose

References:

) W. W. Parkinson, O. Sisman, October 1970, Tha 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.

N M. Asaka, S. Yamamoto, 1973, Radiation Resistance of Plastic
Insulating Materials for Cable.

4. Anaconda-Continental Test Report "o. 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 x 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 section 4.2.1 and the depth dose penetratiom,
which owing to the low penetrating power of beta particles gives a
factor of 10 reduction for 40 mils of jacketing material, and a
factor of 10 for an insulation thickness of 30 mils 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 the presence 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 107 rads of beta.

Since the energy dissipation of gamma radiation occurs via iomizing
processes, one can add the accident dose of &4 x 107 rads of gamma
dlrectly. The accumulated inteqrated gamma 10~year dose (the time
presentl; agsigned to connectors and penetrations) amounts to 7
2.5 x 10/ rads which added dj:ectly gives a total dose of 7.3 x 10
rads. In addition, since che 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.

Since the above value of 7.3 x 107 is less than the values for
which we have in-air test data for SROAJ types (1.2 x 108) and for
XLPE types (2 x 108), it is concluded that the beta dose in am
accident will not disqualify the cables presently installed, and
the cables will remain operable in the service environment.



2C

Sheet No: EEB ]j -an;

Revision: 0

ATTACHMENT C (con'd)

C.2 Wyle Laboratory Report No. 43854-3
€.3 MNUREG-0588 Material List

C.4 Because of the conservatism of the tests for XLPE and for silicone
insulation, including the severity of the mandrel bend and dielectric
tes* in water after the combined LOCA/SLB profile, it is our engineering
judgment that there is sufficient margin t» 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 COMPONENT EVALUATION WORK SHEET (Rev 2)

(
Sheet Ho.&' 74-0083

Unit:? i Revision
Docket: 50-296 Date Q i
ENVIRONMENT DOCUMENTATION REF | —W#W
EQUIPMENT DESCRIPTION METHOD ITENS |
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation ¢ .tion
System: 74 Operatin
9 ttachment A} Attachment C.3 Engineerin None
Plant 1D No. Attachment A Time r o 3 A:gl is avgad .
(Jl ‘[“Lys
Component Cable WLO Seanrd
3/c, #10 AWG CPJJ Si:;tineous
Manufacturer: Attachment B T""?S:g“" 158 325 (a) Attachment C, i Test None
Model Number: N/A Pressure
(PSIA) 15.0 N/A (a) N/A N/A None
Furiction: Control/Power Generic
: Relative Simultaneous
Humidity (%) 100 100 (3) IAttachment 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 3Ix107 Sequential
: (RAD) 6.9x107 ) jAttachment C.1| Ject None
Location: Room Asing N/A 40 years (2) : . None
Flood Level Elev: 552'
Above Flood Level: Yes X | Submergenze | N/A N/A N/A N/A None
NO (8)
Notes: (1) See Sectio~ 2.4 in 79-018 report. Prepared by:ﬁLA.&.....J?L.
(2) See Section 4.1.2 in 79-018 report. . Reviewed by: (4 7
(3) A1 notes and other information not on these D W
sheets are on the attached appendix sheets. ‘
(3) See Section 3.0 and/or Appendix B in 79-01B report. QA Acceptance:




System: 74
Unit: 3
Component:
Mark:

Plant I. D. No. Room

Cable
wLO

JES550-1
3ES563~1
3JESS575~-11
JES588-1
2E£3712
JES3735

NN NN

Attachment A

3/e, #10 AWG

Function/Service

FCV-74-1 SUPPLY
FCV-74~12 SUPPLY
FCV-74~2 SUPPLY
FCV-74-13 SUPPLY
FCV-74-96 SUPPLY
FCV-74-97 SUPPLY

Category

> P>

£e8 24Y-oof3

Rev (@)

Operating Time

1 Year
1 Year
1 Year
1 Year
1 Year
1l Year



Contract No.

71C7-54517
68C7-61920
72C7-75228-1
72€7-75533-1

ATTACAMENT
Mark WLO

. CPJJ

(WO N
cPJJ
cPJJ

£EB _I4-Q0oFf3
Rev O

Manufacturer

Plastic Wire & Cable
Sumitomo Shoji

PWC

Essex



Sheet No.: EEB- 74y-Qo0O§8 3
Revision: 0

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
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:




Facility: Browns Ferry Nuclear Plant

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

(3
Sheet No.

EEB 74-0084

Unit: 3 Revision o
Docket: 50-296 Date
ENVIRORMENT DOCUMENTATION REF QUALTFICATION | OUTSIANDIRG
EQUIPMENT DESCRIPTION [IETHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
System: 74
Operating ttachment A
Plant 1D No. Attachment A Time V- — ﬁ:ggniﬁzifga oy
(1) Tt ‘
Component Cable WLO
3/c, #10 ANG CPJJ . Generic
Simultaneous
Manufacturer: Attachment B T"’?S:g“” 294 325 (3) Fttachlent C.) Test None
I
Model Number: N/A Pressure
(PSIA) 15.0 N/A (8) N/A N/A None
Furiction: Control/Power Generic
' :z;zg;:e (%) Simu) taneous
Y ttachment C.1| Test None
Accuracy: Req'd: N/A - o (&) —— he
Demon: N/A Chemical
Category: Attachment A Spray N/A N/A (8) N/A N/A - None
Service: Attachment A _ Gaiarle
Radiation 7 )
(RAD) i 6.9x107 (a) ttachment C.i| 5}2qsliential None
Locaticn:  Room 5 :
Aging N/A 40 years (2) Aumu._a‘@eriLﬂat‘l Test None
Flood Level Elev: 552' '
Above Flood Level: Yes ®| Submergence | N/A N/A N/A N/A Rone
No (4)
Notes: (1) See Section 2.4 in 79-018 report. Prepared by: M
(2) See Section 4.1.2 in 79-01B report. : A
(3) A1l notes and cther information not on these Revieusd 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: 74
Unit: 3

Component:
Mark:

Plant 1. D. No.

Cable
WLO

Room

JES3650-11
3E53063-11
JESI075-11
JES3088-11
IES3635-11
JESI660-11

W v e

Attachment A

3/c, #10 AWG

Function/Service

FCV-74~101 SUPPLY
FCV-74-35 SUPPLY
FCV-74~25 SUPPLY
FCV-74~36 SUPPLY
FCV-74-30 SUPPLY
PCV-74-99 SUPPLY

Category

R

EEB
Rev

14-0084

Operating Time

1 Year
1 Year
1 Year
1 Year
1 Year
1 Year



Contract No.

71C7-54517
68C7-61920
72C7-75228-1
72C7-75533-1

geB _I4-008Y

Rev _©
ATTACHMENT B
Mark WLO
Type Manufacturer
. CPIJ Plastic Wire & Cable
cPJJ Sumitomo Shoji
cPJd PWC

cPJJ Essex



Sheet No.: EEB- 74-008Y

Revision: O

ATTACHMENT €

C.1 MWyle Lasoiotory Report No. 43854-3.
C.2 NUREG-0508 Material List,

C.3 Because of the conservatism of the tests for XLPE and for silicon
{nsulation, including the se.erity 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)
Facility: Browns Ferry Nuclear Plant  SYSTEM CONPONENT EVALUATION WORK SHEET (Pev 2) EEB 74-0085

Sheet No. -
Lnit: 3 2 Revision [e
Cocket: 50-256 Date z
ENVIRONMENT DOCUMENTATION REF QUALTFICATION STAN
EQUIPMENT DESCRIPTION MZTHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
System:
e " Operating  [AttachmentAl 1 _ar fttachment C.3 Engineering None
Plant ID No. Attachment A Time ) Analysis and .
Jest
Component  Cable WLO :
3/c, #10 AWG CPJJ : ls?-s!neg\tc e
imultaneou
Mznufacturer: Attachment B Tempfszgure 220 325 (a) ttachment C.)| Test None
Fodel Number: N/A Pressure
(PSIA) 15.0 N/A (4) N/A N/A None
Function: Cont = | .wer Generic
Relative Simul taneous
Humidity (%) 100 10¢ (4) Attachment C.1| Test None
Accuracy: Reqg': :
Dem> Chemical
Category: Attachment A Spray N/A N/A (a) N/A N/A - None
Service: Attachment A . ; Generic
" Radiation 3.1x10 i
L (RAD) x 6.9x107 (a)  |ttachment c. Te3gentie! .
% oom . .
Location Aqing N/A 40 years (2) ttachment C 2Generic Mat'l Test None
L]
Fleod Level Elev: 552°
Abuve 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: M
(2) See Section 4.1.2 in 79-018 report. ' N ' o J?
(3) A1l notes and other information not on these ERT mrieees By
sheets are on the attached appendix sheets. : ' g

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




Attachment A

ges Z49- Qo8
System: 74 Rev o
Unit: 3
Component: Cable ¥Yc, #10 AWG
Mark: WLO
Plant 1. D. No. Room Function/Service Category Operating Time
JES675-1 6 FCV-74-57 SUPPLY A 1 Year
3ES3175-11 6 FCV-74-71 SUPPLY A 1 Year
3ES3625-11 6 FCV-74-72 SUPPLY A 1 Year
3ES3188-11 6 FCV-74-73 SUPPLY B 1 Year



Contract No.

71C7-54517
68C7-61920
72C7-75228-1
72C7-75533-1

EEB _Z14-QORS5"

Rev O
ATTACHMENT B
Mark WLO
Type Manufacturer
. CPJJ Plastic Wire & Cable
CPJJ Sumitomo Shoji
(W AN PWC

CPJJ Essex



o R Sheet No.: EEB- 74 - OC S

Revision: 0

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

" 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:




Facility: Browns Ferry Nuclear Plant

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

(3)

Sheet No. _EEB 74-0086
Unit: 3 i Revision o
Docket: 50-296 Date P
ENVIRONMENT DOCUMENTATION REF QUALTFICATION OUTS T ANDING
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
: 74
g Operating  Wttachment Al | year Attachment C.3 Engineering Nene
Plant 1D No. Attachment A Time Analysis and .
(]) Jest
Component  Cable WLO _
3/¢, 410 AWG CPJJ ‘5“?"9;“5
imultaneous
Manufacturer: Attachment B TW?S:‘;“" 157 325 (4) ttachment C.)| Test None
Model Number: N/A Pressure
/ (PSIA) 15.0 N/A (a) N/A N/A None
Furiction: Control/Power Generic
' Relative Simultaneous
Humidity (%) 100 100 (8) Attachment C.1| Test None
Accuracy: Req'd: N/A
Demon: N/A Chemical
) Spray : - None
Categary: Attachment A N/A N/A (4) N/A N/A
Service: Attachment A Saneric
Radiation
" (RAD) 2.1x10’ 6.9x107 (4) Attachment C.1| 367" it None
Location: Room 8 " ” ' . " No
;] Srmunges - Aging N/A aC years (2) |Attachment C 2Generic Mat'l Test . one
ood Leve ev: d
Above Flood Level: Yes X | Submergence | N/A N/A o N/A N/A None
No 4

Notes: (1)

See Section 2.4 in 79-01B report.

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

Prepared by: M

Reviewed by: W

QA Acceptance:




o — .- -

Attachment A

EEB _74Y-COf%6
System: 74 ‘ Rev o
Unit: 3
Component: Cable 3/c, #10, AWG
Mark: WLO

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

3ES3650~11
JES650-1
3ES663-1
3JES3671~11
3ES550-1
JES563~1
3ES575-11
3JES588-1
3ES675~1
3ES3063-11
3ES3075-11
JES3088-11
JES3635-11
3ES3660-11
3ES3175-11
JES3625-11
JES3188-11
2ES3712
3ES3735
3ES3725

©o G0 0o 0o Qo 00 o GO O O 00 OO o 00 @ & o0 B ™ @

FCV-74-24 SUPPLY
FCV=-74~-61 SUPPLY
FCV-74~61 SUPPLY
FCV-~74-101 SUPPLY
FCV-74-1 SUPPLY
FCV-74-12 SUPPLY
FCV-74-2 SUPPLY
FCV-74~13-SUFPLY
FCV-74-~74-57
FCV-74~35 SUPPLY
FCV-74~-25 SUPPLY
FCV-74-36 SUPPLY
FCV-74-30 SUPPLY
FCV-74-99 SUPPLY
FCV-74-71 SUPPLY
FCV-74-72 SUPPLY
FCV-74-73 SUPPLY
FCV-74-96 SUPPLY
FCV-74-97 SUPPLY
FCV-74-100 SUPPLY

A 1 Year




Contract No.

71C7-54517
68C7-61920
72C€7-75228-1
72C7-75533-1

(B _Z4-Q086

Rev o
ATTACHMENT B
Fark WLO
Type Manufacturer
. CPJJ Plastic Wire & Cable
CPJJ Sumitomo Shoji
cPI) PWC
CPI Essex



c.1
€.2
c.3

Sheet No.: EEB- 74-00%6

Revision: 0

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:

Reviewed by:

QA Acceptance:




Facility: Browns Ferry Nuclear Plant

tnit: 3
Docket: “0-296

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

Sheet No.

)EEB 74-0087

Revision Pe)

Date

ENVIRONMENT DOCUMENTATION REF JALTFICATION OUTSTANDIRG
EQUIPMENT DESCRIPTION METHOC ITEMS
Specifi- Qualifi- Specifi- Qualifi-

Parameter cation cation cation cation
M Operating PttachnentA 1 year . Attachment C.3 Engineering None
Plant ID No. Attachment A Time 1) Analysis and .

Iect

Component  Cable WLO )
abiakoadon I s
Manufacturer: Attacnment B Tempfsggure 21 325 (3) Pttachment C 1| Test None

Pressure

X s N/A
Model Number: N/ (PSIA) ' o o (2) /A e None
Function: Control/Power Generic
' Relative Simultaneocus

Humidity (%) 100 100 (a) Attachment C.1| Test None

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

Category: Attachment A Spray N/A N/A (a) N/A N/A None
Service: Attachment A A Bt

Radiation 5 i

: (RAD) 2.0 | 6.9x107 (a) Attachment C.1| yogse"tia! _Yone
Location: Room 9 Aging N/A 40 years (2) ttachment C ﬂﬁﬁﬂﬁ[jﬁ Mat'] Test None
Flood Level Elev: 552'
Aoove Flood Level: Yes X | Submergence | N/A N/A .2 N/A N/A None
No 4

Yotes: (1)

See Section 2.4 in 79-018 report.

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

{3) A)) 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.

Preparec by: M
. " 'y

Reviewed by:

QA Acceptance:

i




System: 74
Unit: 3

Compor 2nt:
Mark:

Plant I. D. No.

Cable
WLO

Room

3ES650-1
JES663-1
JESS550-1
3JES563-1
3ES575-11
IESS588-1
JES675~1
3ES3635-11

LCOoOVvVOYwewwwew

~

Attachment A

3/c, #10 AWG

Function/Service

Category

EEB Z4-0ni7

Operating Time

FCV-74-61 SUPPLY
FCV-74~61 SUPPLY
FCV-74~1 SUPPLY
¥ V-74-2 SUPPLY
FCV-74-2 SUPPLY
FCV-74-13 SUPPLY
FCV-74~57 SUPPLY
FCV-74-30 SUPPLY

b i

P ol el

Year
Year
Year
Year
Year
Year
Year
Year



Contract No.

71C7-54517
68C7-61920
72C7-75228-1
72C7-75533-1

EEB 24 -QQF2Z

Rev 0o
ATTACHMENT B
Mark WLO
Type Manufacturer
. CPJJ Plastic Wire & Cable
CPJJ Sumitomo Shoji
CcPJJ PWC
CPJJ Essex



9c

Sheet No.: EEB- 74-0087

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 cests 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 2 year in the post-LOCA environment.

Prepared by:

Reviewed by:

QA Acceptance:




(3)
Fagility: Browns Ferry Nuclear Plant SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. EF8 74-0088
Unit: 3 Revision o
Docket: 50-296 Date (ol22/8c
ENVIRONMENT DOCUMENTATION REF QUACTFICATION OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
System: 74 Operating Rttacllen’-A - Attachment C.3 Enyineering None
Plant 1D No. Attachment A Time : Analysis and
) Test
Component Cable "WNE 1. Generic Simul-
1/c, #400 MCM, CPSJ taneous Test
Manufacturer: Attachment B Te‘“P‘(’E:?"N 158 325 (4) Attachment C.}2- Enar. analysis None
Modal Number: N/A Pressure
(PSIA) 15.0 N/A (a) N/A N/A None
Furiction: Power 1. Generic Simul-
' Relative taneous Test £
Humidity (%) hment C.112- Engr. analysis one
Accuracy: Req'd: N/A 100 100 (4) Attachmen _
Demon: N/A Chemical
Category: Attachment A Spray N/A N (a) N/A N/A o
Service: Attachment A : 1. Generic Sequen-
d Radiation tial Test
(RAD) 3x]Q7 6.9x107 (4) Attachment (_1{2. Engr. analysis None
Location: Room 2 Aging N/A 40 vears (2) Attachment C.d4Generic Mat'l Test “None
Flcod Level Elev: 552' ‘
Alyve 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. Prepared by: &M
: (2) See Section 2.1.2 in 79-018 report. : e - "4
(3) A1 notes and other information not cn these i y.%
sheets are on the attached a, nerdix sheets. . ]
(4) See Section 3.0 and/or Appendix B in 79-018 report. QA Accaptance: ;



Component:

Plant 1. D. No.

3ES4070~11
3ES1570-1
3ES1560-1

LR

Attachment A

1/c, #400 MCM

Function/Service

RHR PMP 3D SUPPLY
RHR PMP 3C SUPPLY
RHR PMP 3A SUPPLY

> > >

geg _19-0c B8R
Rev =~

Operating Time

1 Year
1 Year
1 Year



Contract No.

71C7-54180
72C7-75212

ATTACHMENT 8

Mark WNE

Type

CPSJ
CPSJ

Eeg 14 -0028

Manufacturer

Phelps Dodge Cable & Wire
General Cable



10C

Sheet No. EEB lﬂ’QQES

Revision: O

ATTACHMENT C

C.1 TVA Engineering Report No. 1944

c.2

cl3

Cable types: CP, CPJ, CPJJ, PXJ
Rooms: 0-18

The CP family of cables consists of cross-linked polyethylene
{nsulation and polyvinyl chloride jacketing, and the PX family of
cables consists of cross-linked polyethylene or ethylene propylene
rbber, and the jacket is chlorosulfonated polyethylene or chloronated
polyethylene. The following LOCA/SLB test apply:

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

PX types Franklin Institute Test Report F-C4113 dated May
1975.

Rockbestos Company Test Report d=ced 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. Because of the conservatism of these

tests 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.

NUREG~0588 Material List

Bec-use of the conservatism of the tests fc. 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
judgmert that there is sufficient margin to give reasonable assurance

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

Reviewed by: _

Prepar~d by:

JA Acceptance:




Facﬂigy: Browns Ferry Nuclear Plant

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

(3)

Sheet No. _EEB 74-0089.

Unit: . Revisicn
Docket: 50-296 Date P
ENVIRONMENT DOCUMENTATION REF QUALTFICATION OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
System: 74 Operatin Attachment C.1 Engineering None
g ttachment c ginee
Plant ID No. Attachment A |  Time f Viveer Analysis and
(1) Test
Component Cable "WNE 1. Generic Simul-
1/c, #400 MCN, CPSJ taneous Test
Manufacturer: Attachment B| Temperature 294 325 (4) Attachment C.W2- Engr. amalysis None
- N/A Pressure
Model Number: N/ (PSIA) 15.0 N/A (a) N/A N/A- None
Furiction: Power 1. Generic Simul-
' Relative taneous Test :
Humidity (%) (3) Attachment C.112- Engr. analysis one
Accuracy: Req'd: N/A 100 L .
Cemon: N/A Chemical
Category: Attachment A Spray N/A N/F. (4) N/A N/A | “None
Service: Attachment A . 1. Generic Sequen-'
) Radiation tial Test
(RAD) 3x10’ 6.9x107 (1) At‘ichment C 1{2. Engr. analysis None
Location:  Room 5 Agina N/A 40 years (2) Attachment C.Jceneric Mat'l Test|  None
’
Flood Level Elev: 552'
Above Flood Level: Yes X | Submergence N/A N/A (4) M/A N/A None
No

(1)
(2)
(3)

Notes:

See Section 2.4 in 79-01B report.

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

sheets are on the attached appendix sheets.

(4)

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

Prepared by:

Reviewed by: %&4‘

QA Acceptance;




System: 74
Unit: 3

Component: Cable
Mark: WNE

Plant 1. D. No. Room
3ES4070-11 5
3JES4060-1 5

Attachment A

1/e, #400 MCM

Function/Serviv

RHR PMP 3D SUPP'Y
RHR PMP 3B SUF:LY

£e8 I14-008F

Rev O

Categqory Operating Time

A 1l Year
A 1 Year



ATTACHMENT B
Mark WNE
Contract Ne. Type
71C7-54180 CPSJ

72C7-75212 : CPSJ

Ees 74 -89

Rev Q

Manufacturer

Phelps Dodge Cable & Wire
General Cable



10C

Sheet No. EEB 74-00 %9

Revision: O

ATTACHMENT C

C.1 TVA Engineering keport No. 1944

C.2

c.3

Cable types: CP, CPJ, CPJJ, PXJ
Rooms: 0-18

The CP family of cables consists of cross-linked polyethylene
insulation and polyvinyl chloride jacketing, and the PX family of
cables consists of cross-linked polyethylene or ethylene propylene
rubber, and the jacket is chlorosulfonated polyethylene or chloronated
polyethylene. The following LOCA/SLB test apply:

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

PX types 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. Because of the conservatism of these

tests 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.

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:




Faciligg: ercuns Ferry Nuclear Plant

tatts

SYSTEM COMPONENT EVALUATION WCRK SHEET (Rev 2)

(3)

i

|

Sheet No. __EFR 74-0090

(3)

-~

A1 notes and other inicrmation not on these

sheets are on the attechad appendix sheets.

(4)

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

: i Revision
Cocket: 50-296 Date o o
ENVIRONMENT DOCUMENTATION RzF QUALIFICATION OUTS: aNDING
EQUIPMENT DESCRIPTION —- MZTHOD ITENS
Specifi- Qualifi- Specifi- Qualifi-

Parameter cation cation cation cation
System: 74 Operating fttachment A 1 Year Attachment Epgineering Non::
P‘ant lD No. Attachment A Tim (‘) c.3 .]ys{s
Component Cable WUB®
2/c, #16 AWG, Copper/Const Generic
: T ature Simultaneous
“anufacturer: Attachment B e‘“"‘(’SF) 157 250 (a) Attachment C.1 Test None
. « N/A Pressure N/A N/A N/A i Ncne
‘odel Number: N/ (PSIA) . 15.0 (2) : ‘
furiction: i
Signal/Instrumentation _Relative cs)‘ie;ﬁ'lntgneous \

Humidity (%) 100 100 (3) ttachment C.1! ooy None
ccuracy: PReq'd: N/A

Demon: N/A Chemical

Sategory: Attachment A Spray N/A N/A (8) N/A WA e
Service: Attachment A A St &

adiation X Sequential

‘ (RAD) 2.1x107 Sx\O7 () ttachment C.1 Tezt -
.ccation:  Room 8 Aging N/A 40 years (2) ttachment C.2|Generic Mat'l Test * None
“lood Level Elev: 552° , ; None
iZova Flocd Level: Yes X | Submergence N/A N/A N/A N/ o
No : (4)
iotes: (1) See Section 2.4 in 79-015 report. Prepared by: &Lﬂzm......lr/.
'3 - : ’;
{2) See Secticn 4.1.2 in 75-C13 report.

Reviewed by:M

QA Acceptance:




Attacament #

EEB _Z4-009%90

System: 74 ; Rev [«
Unit: 3

Component:  Cable 2/c, #16 AWG

Mark: wUB

Plant . D. No. Room Function/Service Category Operating Time
3R853 8 TE-74-82 RHR HTX C OT T™MP A 1 Year

IR851 E) TE-74-82 RHR HTX C OT TMP A 1 Year

IR852 8 TE-74-81 RIR HTX A OT T™™MP A 1 Year

3R850 8 TE-74-9 RHR HTX A OT TMP A 1 Year

3R860 8 TE-74-32 RHR HTX B OT TMP A 1 Year

3R861 8 TE-74-43 RHR HTX D OT T™MP A 1 Year

3R862 8 TE-74~83 RHR HTX B OT TMP A 1 Year

3R863 8 TE-74-84 RHR HTX D OT T™MP A 1 Year



Contract No.

68C7-51959
72C7-83014

ATTACHMENT 8

Mark WUB

Type
PE/PE

EEB _14-0090

Rev g

Manufacturer

Con‘inental Wire & Cable
Continental Wire & Cable



14C

(P

)
w

Sheet No.: E&£g- 714-0090Q

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:

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 nstitute Test Report F-C5120 dated May 1980.

These cable are qualified by the above for a.!| HELB arcas and the
LOCA/SLE 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:




Facility: Browns Ferry Nuclear Plant

SYSTEM COMPONENT EVALUATION WORK “.ET (Rev 2)

(3)

Sheet No. EEB 74-0091

Unit: X Revision
Docket: 50-296 Date So
ENVIRONMENT DOCUMENTATION REF | 1 [ OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
System: 74 Operating Hlttacmentk 1 year Attachment CJ3| Engineering None
Plant ID No. Attachment A Time a) ?nalysis and
es
Cozponent Cable WUB'
2/c,#16 AWG, Copper/Const Gereric
Simu: . neous
Manufacturer: Attachment B TW?E:.?‘" 157 385 () tachment C.1] Test None
" . N/A Pressure N/A N/A N/A None
‘'odel Number: N/ (PSIA) . 15.0 (a) _
Furiction: :
Signal/Instrumentation Relative - g?v?uﬁ'{‘tgneous
Humidity (% 100 (3 ' None
fccuracy: Reg'd: N/A 100 ) ttachment C.1| Test n
Demon: N/A Chemical
- s Spra
tategory:Attachment A pray N/A N/A (4) N/A NiA None
service: Attachment A i .
. Raciation g st P
(RAD) 2.1x107 2x10 (a)  [|Attachment C.1| Feot ]
-ocation: Room 8 Aging N/A 40 years (2) ttachment C 2| Generic Mat'l Tes§  ~ None
“lcod Level Elev: 552" : =
bove Flood Level: Yes X | Submergence | N/A N/A - N/A N/A ne
No 4
totes: (1) See Section 2.4 in 79-018 report. Prepared by:
(2) See Section 4.1.2 in 79-01B report. ) towed by
(3) A1l notes and other information not on these neviawes by
sheets are on the attached appendix sheets. 4
(2) See Section 3.0 and/or Appendix B in 79-018 report. QA Acceptance:



Attachment A

£eB —24-2011
System: 74 ‘ ; Rev Q
Unit: 3
Component:  Cable 2/c, 116 AvG
Mark: WUB
Plant 1. D. No. Room Function/Service Category Operating Time
3R853 8 TE-74-82 RHX HTX C OT T™MP A 1 Year
3R851 8 TE-74-82 RHR HTX C OT TMP A 1 Year
3R852 8 TE-74-81 RHR HTX A OT T™MP A 1 Year
3R850 8 TE-74-9 RHR HTX A OT ™MP A 1 Year
3R860 8 TE-74~32 RHR HTX B OT ™MP A 1 Year
3R861 8 TE-74-43 RHR HTX D OT T™MP A 1 Year
3R862 8 TE-74-83 RHR HTX B OT TMP A 1 Year
3R863 8 TE-74-84 RHR HTX D OT T™MP A 1 Year



Contract No.

68C7-51959
72C7-83014

ATTACHMENT B

Mark WUB

Type
PE/PE

£eB _149-0091

Rev O

Manufacturer

Continental Wire & Cable
Continental Wire & Cable



13C

c.1

c.2

C.3

Sheet No: EEB 14 -00O9|

Revision: 0

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 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 silicome
insulatio., 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:




i

Facility: Browns Ferry Nuclear Plant

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

(3)

sheets are on the attached appendix sheets.

(4)

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

QA Acceptance:

Sheet No. _EEB 74-0092
~ Unit: 3 . Revision 2
Docket: 50-296 Date lglE&Z?QC
ENVIRONMENT DOCUMENTATION REF QUALITFICATION OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITENMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
System: 74 Operati A w
. g |Attachment Attachment Enginee: iy None
Plant 1D No. Attachment A |  Time v Yoer " 3 Analysis _
Component Cable WUB IPCEA S-61-40;
2/c, #16 AWG Copper/Const sor 3.9 ond 5
Manufacturer: Attachment B Tempfsggm 157 203 (a) ttachment C.2| Attachment C.2
. Pressure
“ocel Number: N/A A N/A N/A None
i (PSIA) 15.0 - (8)
Furiction: TPCEA S5-61-403 Standard
Signal/Instrumentation  Relative ' par 3.9, Material
Humidity (%) 100 100 (8) 3.7.3, 6.7 Requirement None
Accuracy: Req'd: N/A
Demon: N/A Chemical
Category: Attachment A g N/A N/A (4) N/A N/A No.ie
Service: Attachment A e UREG-0588 Bennde
N Radiation ax107 Material Material
. (RAD) 2_1x107 - (4) List Tests _None
-ocation: Room 8 Aging N/A 20 years (2) Attachment C.1| Oper. Experience None
rlood Level Elev: 552°'
SOove Flood Level: ;:s X | Submergence N/A N/A (& WA N/A ro—
Yotes: (1) See Section 2.4 in 79-018 report. Prepared by: M
‘ ) >
(2) See Section 2,1.2 in 79-01B report.
Reviewad by:
(3) A1l notes and other information not on these




Rev - -
ATTACHMENT 8
Mark WUB
Contract No. Type Manufacturer
inental Wire & Cable
68C7-51959 . PE/PE Cont \
72C7-83014 4 Continental Wire & Cable
Attachment A
£eB Z24-0092

System: 74 ' Rev _Q
Unit: 3
Component:  Cable 2/e, 116 AWG
Mark: WUB
Plant 1. D. No. Room Function/Service Category Cperating Time
3R853 8 TE-74-82 RHR HTX C OT THP A 1 Year
3R851 8 TE-74-£2 RHR HTX C OT T™P A 1 Year
3R852 8 TE-74=31 RHR HTX A OT T™MP A 1 Year
3R850 8 TE-74-~9 RHR HTX A OT T™MP A 1 Year
JR860 8 TE-74~32 RHR HTX B OT T™™P A 1 Year
JR861 L] TE~74-43 RHR HTX D 0T ™? A 1 Year
3R862 8 TE-74-83 RHR HTX B OT T™MP A 1 Year
3R863 8 TE~74-84 RHR HTX D OT T™MP A 1 Year
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Sheet No: EEB- 74-0092

Revision: O

ATTACHMENT C

C.1 TVA Engineering Report Ne. 1942

Coax, Triax, and Signal Cable

Coaxial and "~faxial 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 palyethylene 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 ard function they serve. Recent reclassification of
some function: 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 wi?l not experience the HELB
t rature 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 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.



11C

c.1

.2
c.3

Sheet No: EEB- 14-c0q2

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 prograii 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:




SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

(3)

Facility: Browns Ferry Nuclear Plant Sheet No. EE8 74.0093
Unit: 3 . Revision
Docket: 50.296 Date 2 )
ENVIROSMENT DOCUMENTAT IO& GUALTEiEA;GE OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
System: 74 Operating Aﬁu;cm(J 1 year Attachment C3| Engineering None
Plant ID No. Attachment A Time Analysis and
i (1) Test
Component Cable
2/c, ﬂ% RUG.PE Generic
Simultaneous
“anufacturer: Attachment § | TCRPEERIUTe | 158 335 (4) _|attachment C.1| Test None
2.5
4odel Number: N/A Pressure N/A N/A WA e
/ (PSIA) 15.0 (a)
Furiction: -
Signal/Instrumentation Relative (1) s‘?..n:,']‘g:neous
Humidity (%
oeretys Mot /A 100 100 (4) ttachment C.1| Test None
Demon: N/A Chemical
ategory:Attachment A Spray
- A% N/A N/A (a) N/A N/A None
Service: Attachment A . P,
Radiation :

_ (RAD) wio’ | 20 (g)  |attachment c.o JeOuential -
.ccation: Room 2 Aging N/A 40 years (2) JAttachment (2 Generic Mat'l Test " None
“lood Level Elev: 552' ‘

\bove Flood Level: Yes x| Submergence | N/A N/A N/A N/A e
No (4) :
fotes: (1) See Section 2.4 in 79-018 report. ~ Prepared by: .U Z.._M.?l
(2) See Section 4.1.2 in 79-018 report. i ;
(3) A1l notes and other information not on these Roviswns by.%&
sheets are on the attached appendix sheets. V74
(4) See Section 3.0 and/or Appendix B in 79-018 report. QA Acceptance: :



ALLaCImentL »

System: 74

Unit: 3

Componert: Cable, 2/c, #16AWG

Mark: WVA

Plant 1. D. No. Room Function/Service
3R3282 2 TTS-74~136A Cont
JR1656 2 FT-74-50 Flow Trans

JR1651 2 FT-74~56 Flow Trans

£Es 14-0028.

Category Operating Time

A 1 year
A 1 year



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
78K5-824447

77K5-820931
73C7-84211

ATTACHMENT B
Mark WVA

Type
FRALPE/CSPE
FRXLPE/CSPE
PE/PVC
XLPE/CSPE

FREP/CPE
FREP/CPE

FREP/CPE

BB Z4-0093

Rev O
Manufacturer

Rockbestos

Continental Wire & Cable

Rockbestos

Continental Wire & Cable

Continental Wire & Cable

Anaconua

Anaconda

Boston Ins. Wire
ImT
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Sheet No: EEB- -0

Revision: O

3

ATTACHMENT C

C.1 TVA Engineering Report No. 1945

c.2

c.3

Cable types: Coax, Triax, and Signal Cable- 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, 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
{nsulation, 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 reasomable assurance

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

Reviewed by:

Prepared by:

QA Acceptance:




Facﬂitjy: Browns Ferry Nucleur Plant

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

Sheet No. EEB 74-0094

Unit: i Revision
Docket: 50-296 Date 2
ENVIRONMENT DOCUMENTATION —Q“UAL"I?I:—UL%—‘WSTAW
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
System: 74 Operating ttachment A| 1 year Attachment C3| Engineering None
Plant ID No. Attachment A Time Analysis and
(1) Test
Component <able WVA
2/c, #16 AWG, XLPE Generic
Simultaneous
Wafecturer: Attachumnt Teupfsgguro 294 385 (4) Attachment C.1| Test None
A " N/A " Nome
“odel Number: N/A Pressure N/A N/
: (PSIA) 15.0 (4) '
Furiction: .
Signal/Instrumentation Relative - gszﬁ:l:neous
Humidity (% 100 (3) : None
Gccuracy: Req'd: N/A 100 ttachment C.1} Test on
Demon: N/A Chemical
- " S _
tategory:Attachment A pray N/A N/A (a) - it S
service: Attachment A ) ‘
. Radiation 7 g Eammatia)
(RAD) 3x10 2x10 (4) Attachment C. 1| 7oct None
-ocation: hows & Aging N/A 40 years (2) |Attachment ¢ 2| Generic Mat'l Test " None
“lcod Level Elev: 552 | : N
bove Flood Level: Yes x | Submergence | N/A N/A P N/A N/A one
No 4 '

totes: (1)
(2)
(3)

(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 75-01B report.

Prepared by:

Reviewed by:

QA Acceptance:




Sy«)(erﬂ 74 Rev — (/.‘

Unit 3

Comg nent: Cable, 2/c, #16AWC

Mark: WVA

Plant 1. D. Ko. Room Function/Service Category Operating Time
IR3I281 5 TTS-74-136B Cont A 1 year



Rev (@)
‘
ATTACHMENT B
Mark WVA

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

76X5-87232 '
827773 from BLN FREP/CPE Anaconla

78K5-824447 )
826953 from BLN FREP/CPE Anaconda

78K5-824447
77K5-820991 Boston Ins. Wire

73C7-84211 ITT
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Sheet Not EEB=-T4-0OCYY
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 polyethyleme 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 198C.

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 mrre than a year in the post-LOCA environment.

Reviewed by:

Prepared by:

QA Acceptance: _




Facility: Browns Ferry Nuclear Plant

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

(3)

Sheet No. _ EEB 74-00935

Unit: 3 . Revision —_ @
Docket: 50-296 Date ofzz,
ENVIRONMENT DOCUMENTATION REF ~ QUALTFICATION OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITEN
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
System: 74 Operating Attachment Al , . Attachment Engineering None
Plant ID No. Attachment A Time (1) c.3 Analysis
Component Cable wyA . IPCER $-61-40;
2/c, 116 AWG, PE par 3.9 and None
Manufacturer: Attachment B Tempfs:_t):uro 158 203 (a) ttachment C.2| AttachmentC.2
“odel Number: N/A Pressure N/A N/A N/A None
it (PSIA) 15.0 4 (4)
Furiction: TPCEA S-61-407 Standard
Signal/Instrumentation Relative . par 3.9, Material
Humidity (%) 100 100 (3) 3.7.3, 6.7 Requirement None
Accuracy: Req'd: N/A o
Demon: N/A Chemical
Category: Attachment A Spray N/A N/A (a) N/A N/A None
Service: Attachment A . NUREG-0588 Generic
. Raciation ax107 Faterial Material
(RAD) 3x107 {4) List Tests None
.ocation: Room 2 Aging N/A 20 years (2) Attachment C.1| Oper. Experience “None
flood Level Elev: 552' ‘
%bove Flood Level: 'Y‘:s X | Submergence | N/A N/A (a WA N/A Nene
Votes: (1) See Section 2.4 in 79-018B re.-rt. Prepared by:
: (2) See Section 4.1.2 in 79-01B report. . Reviewed by:
(3) A1l notes and other information not on these U
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: 74

Unit: 3

Component: Cable, 2/c, #16AWG

Mark: WVA

Plant I. D. No. Room Function/Service
3R3282 TTS~74-136A Cont

2
3R1656 2 FT-74~50 Flow Trans
3R1651 2 FT-74~56 Flow Trans

g8 J1- Qo094

Rev ()

Category Operating Time

A 1 year
A 1 year



TR

TR

TR

Contract No.

77K5-823265
72C7-83944
69C3-64863-1
72C7-743910-1

822676 from SQON
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

Manufacturer

Rockbestos

Continental Wire & Cable

Rockbestos

Continental Wire & Cable

Continental Wire & Cable

Anaconda

Anaconda -

Boston Ins. Wire
ITT



1c

c.1

Sheet No: EIB- 74-0098

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 22AV181,
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 palyethylene 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 materizl, 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 accoumt

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
protile 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 0O (the cuntainment), 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-lirked 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.



1€

c.1

c.2
c.3

Sheet No: EEB- 74-0095

Revision: O

ATTACHMENT C (Continued)

(Continued)

Continued operation is justified, and TVA has prepared a LOCA/SLB,
therma) 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 effeci 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 alomg 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:




SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

(3)

Facility: Browns Ferry Nuclear Plant Sheet No. EEB 74-0096
Unit: 3 Revision o
Docket: 50-296 Date (ofes/yo
ENVIRONMENT DOCUMENTATION REF QUALTFICATION | OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
System: 74 0
perating  |Attachment A Attachment Engineeri None
Plant 1D Ko. Attachment A |  Time ¥ Yor " T ot .
Component Cable  WVA IPCEA S-61-40:
-61-403
2/c, #16 AwWG, PE par 3.9 and None
Manufacturer: Attachment B Tempfagl):ure 158 203 (3) dﬁuacmnt C.2| AttachmentC.2
“odel N . N/A Pressure N/A N/R None
umber: N/ (PSIA) 15.0 N/A () / _
Funiction: IPCEA S-61-402 Standard
Signal/Instrumentation Relative par 3.9, Material
Humidity (%) 100 100 (1) 3.7.3, 6.7 Requirement None
Accuracy: Req'd: N/A
Demon: N/A Chemical
Category: Attachment A Spray N/A N/A (3) N/A N/A None
Service: Attachment A r£R£6-0?88 Generic
" Radiation teria Material
. il o (RAD) 3107 4x107 (4) List Jests None
-ocation: _— Aqing N/A 20 years (2) Attachment C.1| Oper. Experience “None
Flood Level Elev: 552° '
Above Flood Level: ::s X | Submer.ence N/A N/A (8 N/A N/A None
Votes: (1) See Section 2.4 in 79-018 report. Prepared by: Mﬂ-&-«%
(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.

Reviewad by: %%

QA Acceptance:;




Attachment A
EEB _J4-00%a

System: 74 Rev &)
Unit: 3

Component: Cable, 2/c, #16AWC

Mark: WVA

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

JR3I281 5 TTS-74~136: Cont A 1 year



TR

TR

TR

tract 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

ATTACHéinT 8

Mark WVA

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

FREP/CPE
FREP/CPE

FREP/CPE

Rev ___ O
Manufacturer
Rockbestos
Continental Wire & Cable
Rockbestos

Continental Wire & Cable
Continenta)l Wire & Cable

Anaconda

Anaconda

Boston Ins. Wire
177



11¢

c.1

Sheet No: EEB- ]g-Qggj‘.
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-1inked polyethylene
and chloronated polyethylene construction while the same kind of
cable furnished under other contracts were of high molecular
weight, high density polyethylene/palyvinyl 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/polyviny]
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 1nc1ud1n? the heat sink of conduit,
tray, and shield material, the insulation will not ex erience 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 (Cnattanocoga 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,
th ‘e cables sustained a dielectric test while immersed in water of

66 olts for 5 minutes, 960 volts for 5 minutes, and 220 volts ac

for 5 minutes in successien.

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 comtainment), the
service which these cables have aeen 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 polvetkylene and PVC as well. Consequently,
the insulztion 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- 94-0096

Revision: 0O

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 198i.

Gne cable RG-114A/U has the possibility of being sensitive to pressure
chinges owing to its partfal 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 test: 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:




(3)
Facﬂit!: Browxns Ferry Nuclear i"lant SYSTEM COHPONENT EVALUATION WORK SHEET (Rev 2) Sheet Ko. EEB 74-0097.
Unit: Revisicn
Cocket: 50-296 Date “%“E‘.o
ENVIRORMENT DOCUMENTATION RcF QUALTFICATION OUTS I ANDING
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
i Operating  WAttachment Al v .. Attachment| Engineering None
Plant ID No. Attachment A Time 1 £.3 Analysis )
Component Cable  WVA .
2 c.“ﬂﬁ .. % ggﬁngneous
“anufacturer: Attachment B T"“p?S:.t““ 58 250 (a) Attachment C.§ Test None
, Pressure N/A N/A N/A " None
d0d2) Number: N/A
¢ {PSIA) 15.0 (4)
furiction: :
Signal/Instrumentation Relative (S;Qi!:uﬁ;‘t:neaus '
humidity (%) | 100 100 (a) tachment C.1} .44 None
fccuracy: Req'd: N/A
Demon: N/A Chemical
ategory: Attachment A Spray N/A N/A (a) N/A N/A None
Sarvice: Attachment A Radi . (‘,eneric.
: (R;B)on x107 t‘m'lO7 (2) Attachment C.1 izzzentlal Nane
-ccation: o Aging N/A 40 vears (2} jpttachment C.2|Generic Mat'l Testy  ° None
L
“lood Level Elev: 552' | ’ None
Love Flood Level: Yes X | Submaergence | N/A N/A N/A N/A ‘
No (4)
totes: (1) See Section 2.4 in 79-018 report. Frepared by: &LA’--—A%
(2) See Section 4.1.2 in 79-01B report. . Reviewed by:
(3) A1) notes and otner information not on these ¥
sheets are on the attached appendix sheets. . )
Sez Section 3.0 and/or Appendix B in 79-018 report. QA Acceptance;

4 (4)



Musluiingiy

System: 74

Unit: 3

Component: Cable, 2/c, #16A4C

Mayk: WVA

Plant 1. D, No. Room Function/Service
3R3282 2 TTS5~74~136A Cont
IR1656 2 FT=74-50 Flow Trans

JR1651 2 FT-74~56 Flow Trans

£ Z4Y-0097

Rev O

Category Operating Time

A 1 year
A 1 year



(8 24-0097

Rev ____©
‘
ATTACHMENT B
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 SON 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 Im



14C

c.

c.2
c.3

Sheet No.: EER-74-0091
Revision: K

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:

Wyle Laboratory Test Report 43854-3 dated April 26, 1978,
LOCA and SLB Qualificavion 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 »bove for all HELB areas an’ 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 jive
reasonable assurance of continued operability more than a year in

the post-LOCA environment.

Prepared by:
Reviewed by:

QA Acceptance:




Facility: E-owns Ferry Nuclear Plant

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

(3)
Sheet No. _FEB 74-0098

Unit: 3 Revision o
Cocket: 50-296 i Cate JRo
ENVIRORFENT DOCUMENTATION REF 1 Emt?xg?g%' ~ OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITENS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
System: 74 Operatin tachme i
9 Chment Attachment| Engineering None
Plant 1D No. Attachment A |  Time Tovves - c.3 - '
Component Cable WVA .
2/c, #16 AWG | (CSPE gfgzglgneous
“anufacturer: Attachzent B Temp?52§urc 294 250 () Attachment C.§ Test None
N/A N/A " None
%de‘ Nm :N/A Pressure ',A
a (PSIA) 15.0 (a)
Furicticn: y
Signal/Instrumentation hlatiee g?:;?;ineous _
Humidity (%) 100 109 (3) *“‘C““*"t C.U1 Test None
Gccuracy: Req'd: NA T
Demon: NA Chemical
category: Attachment A Spray N/A N/A (4) N/A N/A None
jervice: Attachment A : seneric
Radiation i Sa ia)
- (RAD) 3x107 Sx107 (4) P\ttachment c.} _;i;enna None
-ocation: Room S Aaing N/A 40 years (2) Attachment C.2|Generic Mat'l Test " None
“lood Level Elev: 532' ‘ None
\bove Flood Level: Yes x| Submergence | N/A N/A - N/A N/A .
No 4

wtes: (1)
(2)

(3)
- @

See Section 2.4 in 79-018 report.
See Section 4,1.2 in 79-01B report.

All rnotes and other information not on these
sheets are on the attached appendix sheets.

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

Prepared by: w

Reviened byW;

QA Acceptance:




System: 74
Unit: ]

Component: Cable, 2/c, FLH6AWG

Mark: WVA

Plant 1. D. No.

JR5281

aggm

5

Function/Service

TTS-74~-136B Cont

Category
A

0 R AT < T ——

Rev Q

Operating Time

| year



TR

TR

TR

Contract No.

77K5-823265
/2C7-83944

69C3-64863-
72C7-74910-

1
1

822676 from SON

76K5-87232

827773 from BLN
78K5-824447

826953 fror: BLN
78K5-824447

77K5-820991
73C7-84211

ATTACHMENT B

Mark WVA

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

FREP/”"¢
FREP/CPE

FREP/CPE

(B _14-00 28

Rev (&)
Manufacturer
Rockbestos
Continental Wire & Cable
Rockbestos

Continental Wire & Cable

Continental Wire & Cable
Anaconda
Anaconda

Boston Ins. Wire
17T



14C

c.1

.2
€.3

Sheet No.: _g£ER 74-p09%
Revision: =}

ATTACIIMENT 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:

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 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 giv.
reasonable assurance of continued operability more than a year in

the post-LOCA environment.

Prepared by:

Reviewed by:

QA Acceptance:




Faciligy: Browns Ferry Nuclear Plant

Unit:
Docket: 50-296

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

(3)
Sheet No.

EEB 74-0099

Revision
Date _.L“.Eﬁo

ENVIRONMENT DOCUMENTATION REF QUALTFICATION | OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
System: 74 Opzrating Attachment Al 1 year Attachment C3| Engineering None
Plant ID No. Attachment A Time Analysis and
(1) Test
nent Cable yya-1 _
2/c, #18 AWG, XLPE Generic
Simultaneous
Manufacturer: Attachment b Iempfs?:;uu 158 385 (3) sttachment C.1| Test None
. N/A N/A None
‘odel Number: N/A Pressure N/A
(PSIA) 15.0 (a)
Furiction:
Signal/Instrumentation Relative & g?t:ﬁn:neous
Humidity (% 100 (3) ' None
fccuracy: Req'd: N/A 100 ttachment C.1| Test
Demon: N/A Chemical
- e S ; .
sategory:Attachment A pray N/A N/A (4) 4N WA None
service: Attachment A : .
. Radiation g et
(RAD) 3x107 2x10 (3) Attachment C.1| Tect None
-ocation: Room 2 Aging N/A 40 years (2) Attachment ¢ 2| Generic Mat'l Tes " None
:
“lcod Level Elev: 552° N
\dove Flood Levei: Yes X | Submergence | N/A N/A i N/A N/A one
No ; 4

‘otes: (1)

See Section 2.4 in 79-018 report.

(2) See Section 2.1.2 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 75-018 report.

Preparec by: E.Lgmmﬂ#
5 2
Reviewed by:é ,,%‘ &’!

QA Acceptance:




Attachment A
£eB _14-0099

System: 74 Rev O
Unit: 3

Component: Cable, 2/c, #18AWG

Mark: WVA-1

Plant 1. D. No. Room Function/Service Category Operating Time
IA2436 2 TTS-74~136A Cont A 1 year



TR

TR

TR

TR

TR

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

ATTAthENT B

Mark WVA-1

Type

PE/PVC

XLPE/CSPE
XLPE/CSPE
XLPE/CSPE

XLPE/CSPE
XLPE/CSPE
XLPE/CSPE
XLPO/CSPE

XLPE/CSPE

EEB 14 -0099
Rev O

Manufacturer

Continental Wire & Cable
Rockbestos

Continental Wire & Cable
Continental Wire & cable

In
Continental Wire & Cable
ImT
Im

8elden



SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

(3)

Facility: Browns Ferry Nuclear Plant Sheet No. ”
Unit: 3 & Revision
Docket: 50-296 Date o o
ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
System: 74 Operating  |Attachment A| 1 year Attachment C3| Engineering None
Plant 1D No. Attachment A Time Analysis and
(1) Test
Component Cable wWyA-) .
2/c, #18 AWG, XLPE (;gnenc
imultaneous
“anufacturer: Attachment 8 Tempc(esggure 294 385 (4) Attachment C.1| Test None
‘odel Kumber: N/A Pressure N/A o "
(PSIA) 15.0 (4)
Furiction: :
Signal/Instrumentation Relative () : gg;ﬁ'{;gneous
Humidity (% ' None
8ccuracy: Reqg'd: N/A 100 100 (4) ttachment C.1} Test
Demon: N/A Chemical
- " Spra -
Zategory:Attachment A pray N/A N/A (4) - N/A e
Service: Attachment A . Saneric
) Radiation a Sequential
(RAD) 3x107 2x10 (4) Attachment C. )| Tect None
-ocation® Room 5 Aging N/A 40 years (2) Attachment ¢ 2} Generic Mat'l Tes - None
“lood Level Elev: 552' ' No
\bove Flood Level: Yes % | Submergence | N/A N/A N/A N/A o
No (4)
votas: (1) See Section 2.4 in 79-018 report. Prepared by:
(2) See Section 4.1,2 in 79-01B report. ' Reviewed by:
(3) A1l notes and other information not on these a————
sheets are on the attached appendix sheets. '
(4) See Section 3.0 and/or Appendix B in 79-018 report. QA Acceptance:



EEB «1-0QI100

System: 74 Rev o
Unit: 3

Component: cable, 2/c, #1BAWG

Mark: WVA-1

Plant 1. D. No. Room Function/Service Category Operating Time
3A2427 5 TTS-136B Cont A 1 year



TR

TR

TR

TR

TR

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

S —————

ATTACHMENT B

Mark WVA-1

Type

PE/PVC

XLPE/CSPE
XLPE/CSPE
XLPE/CSPE

XLPE/CSPE
XLPE/CSPE
XLPE/CSPE
XLPO/CSPE

XLPE/CSPE

Manufacturer

Continental Wire & Cable
Rockbestos

Continental Wire & Cable
Continental Wire & Cable

ITT
Continental Wire & Cable
ITT
T

Belden



13¢

C.1

c.2

c.3

Sheet No: EEB - -

Revision:

‘C‘

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 insulatiom,
and the jacket is chlorosulfonated polyethylene or neoprene. The

following LOCA/SLB teets 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 dielectiic
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:




Faciiity: Browns Ferry Nuclear Plant

Unit: 3

Docket: 50-296

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

(3
Sheet No.

)
EEB 74-0101

Revision o

Date loZzz[go

ENVIRONMENT DOCUMENTATION REF UTSTAN
EQUIPMENT DESCRIPTION METHOD ‘ ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
. Operating Attachment Al , ... Attachment Engineering None
Plant ID No. Attachment A Time M c.3 Analysis p
Component Cable WVA-1 ;
IPCEA S-61-40
2/c, #18 AWG, PE par 3.9 and { None
Manufacturer: Attachment B Te'“"fE;}“" 158 203 (4)  [|mttachment C.2| Attachment C.2
“odel Number: N/A Pressure N/A N/A N/A Nore
y (PSIA) 15.0 y (4)
Funiction: IPCEA S-61-40¢ Standard
Signal/Instrumentation Relative _ par 3.9, Material
Humidity (%) 100 100 (3) 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 A [NUREG-0588 Generic
Radiation Material Material
- 4X]07 List ateria
, (RAD) 3x107 (4) Tests _None
SOCALION: ppom 2 Aging N/A 20 years (2) Attachment C.1| Oper. Experience None
rlood Level Elev: 552' )
Sbeove Flood Level: 'Y‘gs X | Submergence N/A N/A (& N/A N/A o
Votes: (1) See Section 2.4 in 79-018 report. Prepared by:
(2) See Section 4.1.2 in 79-018 report. L0 E T
(3) A1 notes and other information not on these A
sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appencix B in 79-018 report. QA Acceptance:



Attachment A

EEB _14-0Olol
System: 74 Rev o
Unit: 3
Component: Cable, 2/c, #18AWC
Mark: WVA-1
Plant I. D. No. Room Function/Service Category Operaiing Time

342436 2 TTS-74-136A Cont A 1 year
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Contract No.

65C7-61986
78K5-824171
72C7-83944

172C7-74910-

From SON
73C7-84211

85255 from
SQN 72C7-83944

87049 from
SQN 73C7-84211

86757 from
SQN 73C7-84211

823079 from
WBN 74C7-85259

o —————— — . e

ATTACHMENT B

Mark WVA-1

Type

PE/PVC

XLPE/CSPE
XLPE/CSPL
XLPE/CSPE

XLPE/CSPE
XLPE/CSPE
XLPE/CSPE
XLPO/CSPE

XLPE/CSPE

£ _Z4-010otl
Rev Q L

Manufacturer

Continental Wire & Cable
Rockbestos

Continental Wire & Cable
Continental Wire & Cable

ImT
Continental Wire & Cable
ITT
ITT

Belden
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c.1

Sheet No: EEB- 74-0l0O)

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 wi?l 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 Lasboratories 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 aeen thus far has exposed them to a
gamma radiztion 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

€.2
c.3

Sheet No: EEB- 74y-o(0l\

Revision: O

ATTACHMENT < (Continued)

(Continued)

Conti'ued 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. Conseauently 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 198).

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:




SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

(3)

Facility: Browns Ferry Nuclear Plant Sneet No. _ EEB 74-0102
Unit: 3 : Revision _ o©
Docket: 50-296 Cate )
ENVIRONMENT 00C ON UALT OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITEMS ‘
Specifi- Qualifi- Specifi- Qualifi- i
Parameter cation cation cation cation |
System: 74 0
perating Attachment A Attachment Engineering None |
Plant ID No. Attachr Time ¥ Yaer . c.3 A,,gw, . |
|
Component Cable WVA-1 )
2/cp. #18 ANG, PE IPCEA S-61-407
par 3.9 and None
Manufacturer: Attachment B Tempfsgt):ure 294 203 (3) Attachment C.2| Attachment C.2
“odel Number: N/A Pressure N/A N/A None
' (PSIA) 15.0 WA (3)
Furiction: IPCEA S-61-402 Standard
Signal/instrumentation Relative par 3.9, Material
Humidity (%) 100 100 (3) 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) N/A N/A ‘None
Service: Attachment A . NUREGTOSBB Generic
Radiation Material Material
: 4x107 List
. (RAD) 3x107 (4) 1$ Iests None
-ocation:  poom 5 Aging N/A 20 years (2) Attachment C.1| Oper. Experience “None
F]ood Level Elev: 552° '
idove Flood Level: 'Y‘:s X | Submergence N/A N/A (8 N/A R/ Sote
votes: (1) See Section 2.4 in 79-018 report. Prepared W?M
. - —
(2) See Section 4,1.2 in 79-01L report. : '
: Reviewad 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:



Attachment A
Eeg _14-2102

System: 74 Rev o
Unit: 3

Component: cable, 2/c, #1BAWG

Mark: WVA-1

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

3A2427 5 TTS-136B Cont A 1 year
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TR

TR

TR

TR

Contract No.

68C7-61586
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 74C7-85253

ATTACHMENT 8

Mark WVA-1

Type

PE/PVC

XLPE/CSPE
XLPE/CSPE
XLPE/CSPE

XLPE/CSPE
XLPE/CSPE
XLPE/CSPE
XLPO/CSPE

XLPE/CSPE

EEB __Z4-Q0lo2 |
Rev (o) K

Manufacturer

Continental Wire & Cable
Rockbestos

Contirental Wire & Cable
Continental Wire & Cable

T
Continental Wire & Cable
ImT
ImT

Belden
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c.1

Sheet No: EEB- 74Y-o'oc2

Revisiom: O

ATTACHMENT C

TVA Engineering Report No. 1942
Coax, Triax, and Signal Cable

Coaxial and Triaxial cable installed at Browns Ferry were purchaused
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 polyethylere
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 comstruction. 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 'n the cable

material and the cable installation 1nc1udin? the heat sink of corduit,
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 Lakoratories Report No.
LB1-87-6821 dated October 1980, of PE, PVC cables under a temperature
profile which envelops all the HELB profiles. Following this exposure,
these cables sustained a diel ctric 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 cemtainment), the
service which these cables have ?een thus far has exposed them to a
gamma radiation dose of 6.25 x 10” rads or more. This ‘< sufficient
to have cross-linked the polyethylene and PVC as weli. 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

.1

C.2
c.3

Sheet No:_ELB- T4-Qi1c2

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:




Fa:i!it.jy: Broans Ferry Nuclear Plant

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

(3)
Sheet No.

dnit: 2 Revision o
Docket: 50-296 Date 22 /%o
ENVIRONMENT DOCUMENTATION REF QUALTFICATION QUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
System: 74 0 A
perating  Jttachment Attachment| Engineering None
Plant I0 No Attachment A Time sl 0 C.3 A:§1,s,, :
Component Cable  WVA-1 i
2/c, #18 AWG, CSPE Generic
’ Temperature Simultaneous
Manufacturer: Attachment B P(BF 158 250 (4) Attachment C.1 Test None
: : Pressure N/A N/A N/A " None
“odel Number: N/A v
(PSIA) 15.0 (3)
Furiction:
S{gnal/lnstrumentation Relative ggneric
- imul taneous
Humldity (1) 100 100 (4) Aﬂttachment Kt Test None
Accuracy: neq'd: N/A
Demon: N/A Chemical
tategory: Attachment A spray N/A N/A (4) N/A N/A R
jarvice: Attachment A s Conarie
. Radiation : k Sequential
(RAD) 3107 5x107 (4) httachmenx LA ey None
-ocation: Room 2 Aging N/A 40 years (2) Attachment O .2|Generic Mat'l Test] ~ None
“lood Level Elev: §52' ;
\bove Flcod Level: Yes ¥ | Submergence | N/A N/A N/A N/A None
No (4) :
totes: (1) See Section 2.4 in 79-018 report. Prepared by:%“%
(2) See Section 4.1.2 in 79-01B report. ' . ; e
(3) A1l notes and other information not on these sighonale i
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 . 14-0103

System: 74 ' Rev @)
Unit: 3

Component: Cable, 2/c, #1BAWG

Mark: WVA-1

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

3A2436 2 TTS-74~136A Cont A 1 year



TR

TR

TR

TR

TR

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

EEB _I4-Ql1e3
Rev

———— ———————— -~

Manufacturer

Continental Wire & Cable
Rockbestos

Continental Wire & Cable
Continental Wire & Cable

ITT
Continental Wire & Cable
ITT
ITT

Belden



14C

("

€.2
C.3

Sheet No.: EELR-14-0103
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:

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 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:




Facili%{: Browns Ferry Nucliear Plant

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

(3)

Sheet No. EEB 74-0104 .

Lait: ) Revisicn
Docket: 50-296 Date P
EOUIPVENT DESCAIPYION ENVIRONMENT DOCUMENTATION REF GWE;TESTION OUT%:E..:EING
METH
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
System: 74 :
Operating tachment A i i None
Plant 1D No. Attachment A |  Time fe ¥R -of s i
(1) 4
Component Cable WVA-] .
2/c,#18 AWG, CSPE ‘g?;ﬁ';‘t:m :
u
v2aufacturer: Attachment B Temp?52§ura 294 250 (a) Attachment C.1 Test None
. N/A N/A " Nome
4odel Number: N/A Pressure N/A
(PSIA) 15.0 (4)
Furiction: "
Signal/Instrumentation Relative g?ne;lgneous
Humidity (%) 100 100 (a) *&tachment .1 T;z: None
fccuracy: Req'd: N/A
Demon: N/A Chemical
ategory: Attachment A Spray N/A N/A (a) N2 N/A None
Service: Attachment A . Generic
Radiation '
: (RAD) iy 5x10’ () [petachment c.1 eauential s
-ocation: Room 5 Aging N/A 40 years (2) ttachment C.2|Generic Mat'l Testl " 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 79-018 report. Prepared by: Mﬁ..%
(2) See Section 4.1.2 in 79-01B report. .
(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 79-01B report. QA Acceptance: ;




ML Liugi. ”N

EEB Z4-0104

System: 74 Rev Q
Unit: 3

Component: cable, 2/c, #18AWG

Mark: WVA=1

Plant 1. D. No. Room Function/Service Category Operating Time

JA2427 5 TTS-136B Cont A 1 year




TR

TR

TR

TR

Contract No.

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

From SON
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

Iype

PE/PVC

XLPE/CSPE
XLPE/CSPE
XLPE/CSPE

XLPE/CSPE
XLPE/CSPE
XLPE/CSPE
XLPO/CSPE

XLPE/CSPE

€8 _Z4-0/QY |
Rev ___©

Manufacturer

Continental Wire & Cable
Rockbestos

Contir<ntal Wire & Cable
Continental Wire & Cable

ITT
Continental Wire & Cable
It
Im

Belden



14C

c.1

c.2
c.3

Sheet No.: £ER -79-010Y4

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:

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

NUREG-(C588 Material List

Because of the conser: ~.ism of the tests for XLPE and for silicone
insulation, including the severity of the mandrel bend and dielectric
test in water after the combine” LOCA/SLB profile, it is our
engineering judgment that thcre “s sufficient margin to give
reasonable assurance of continued operability more than a year in

the post-LOCA env!ronment.

Prepared by:

Reviewed by:

QA Acceptance:




)

Faciligy: Srowns Ferry Nuclear Plant

SYSTcM COMPONENT EVALY

%) ION WORK SHEET (Rev 2)

(3)
Sheet No. _frg 74-0105

Unit: Revision o
Docket: 50-296 Cate a/ee 'S0
ENVIRONMENT DOCUMENTATION REF | GJALIFICATION | OUTSTAN
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
System: 74 Operating  |Attachment Al 1 year Attachment CJ3| Encineering None
Plant ID No. Attachment A Time o ?MLY”S and
es
Cable WVB
P& R xLpe RN
Simultaneous
Waufacturer: Attachuent § wasf’;um o 385 (4) Attachment C.1] Test None
. Pressure N/A N/A  N/A " None
“odel Number: N/A (PSIA) 15.0 (a)
Furiction: Generic
Signal/Instrumentation Relative §$m1taneous
8ccuracy: Req'd: N/A cossiion 100 100 (4) ttachment C.1| Test None
Demon: N/A Chemical
tategory:Attachment A Spray N/A N/A (4) N/A N/A —
Service: Attachment A . Generic
N Radiation i
(RAD) 3x19’ 2x108 (4} Attachment ¢.)] Jequentisl None
A-°C°ti°": Room 2 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 - N/A N/A Roes
No B
Yotes: (1) See Section 2.4 in 79-018 report. - Prepared by:
(2) See Section 4.1.2 in 79-018 report. y WEH
(3) All notes and other information not on these Reviowed by
sheets are on the attached appendix sheets. :
(4) See Section 3.0 and/or Appendix B in 79-01B report. QA Acceptance;




TR

TR

Contract No.

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

822675 from

~ WBN 74C7-85259

820907 from
74C7-85259

73C7-84211

ATTACHMENT B

Mark WV8

Type
CSPE/CSPE
XLPE/CSPE
PE/PVC

XLPE /CSPE

XLPE/CSPE

Rev o
Manufacturer
BIW
Okoniis
Rockbestos

Belden Corporation

Belden Corporation

ITT Surp.



13C

Sheet No: EEB = 74-O(05

Revision: O

ATTA 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 insulationm,
and the jacket is chlorosulfonated polyethylene or neoprene. The
following LOCA/SLB tests apply:

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

Franklin Institute Test Report F-C4113 dated May 1975.
Rockbestos Company Test Report dated July 1977, amended 1979.
Franklin Institute Test Report F-C5120 dated May 1980.

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

C.2 NUREG-0588 Material List

C.3 Because of the conservatism of the tests for XLPE and for silicone
{asulation, 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 envircnment.

Reviewed by:

Prepared by:

QA Acceptance:




iJ

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

(3)

Facility: Browns Ferry Nuclear Plant Sheet No. _EEB 74-0106.
Unit:3 . Revision _ o
Cocket: 50-296 Date e
QUIMENT DESCRIPTION ENVIRONMENT DOCUMENTATION REF QUA%YS»;TION OUT.;.‘{;:%TEG-
£Qu! H
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
_Syste-: ” Operating ttachment Al 1 year Attachment C3| Engineering None
Plant ID No. Attachment A Time - ?naltysws and
es

M%t Cable WVB:

/X, AWG, XLPE Generic

= Simultaneous
Winfacturers Mtechnies 3 Tmpiogun e 385 (4) Attachment C.1| Test None
4ode) Number: /A Pressure N/A N/A N/A " None
e (PSIA) 15.0 (a)

Furiction: i

Signal/Instrumentation Relative ggunﬁ;l:mus
fccuracy: Req'd: N/A Munidity (%) | 100 100 (4) ttachment C.1| Test None

Demon: N/A Chemical
- . Spra ;
Zategory:Attachment A P N/A N/A (4) 2 WA None
Service: Attachment A . ;
. Radiation 8 g:::;:éia,

. (RAD) 0 2x10 (a) Attachment C.1| ooy —
-ocation: hon 5 Aging N/A 40 years (2) Attachment ¢ 2| Generic Mat'l Tes " None
“lood Level Elev: 552' ‘
Love Flood Level: Yes X | Submergence | N/A N/A tn N/A N/A None

No 4
fotes: (1) See Section 2.4 in 79-018 report. Prepared by: M
(2) See Section 4.1.2 in 73-018 report. ' 2 -
- Reviewed by:
(3) A1l notes and other informalion not on these
sheets are on the attached arpendix sheets.
(4) See Section 3.0 and/or Appindix B in 79-018 reporc. QA Acceptance: '



ALtdCrhimenty s

Ee8 L4-0lob
System: 74 Rev Q
Unit: 3
Component: Cable, 3/c, #16AWC
Mark: WVB
Plant 1. D. No. Room Function/Service Category Operating Time
IR2267 5 TE-74-95B Steam Line Leakage A 1 year
3IR2277 5 TE-74-95GC Steam Line Leakage A 1 year



TR

TR

Contract No.

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

822675 from

 WBN 74C7-85259

820907 from
74C7-85259

73C7-84211

ATTACHMENT
Mark WV8

Type
CSPE/CSPE
XLPE/CSPE
PE/PVC

XLPE /CSPE

XLPE/CSPE

Manufacturer

BIwW
Okonite
Rockbestos

Belden Corporation

Belden Corporation

ITT Surp.



13C

Cﬁl

Cvz

c.3

Sheet No: EEB_74-0106

Revision: 0O

ATTACHMENT C

TVA Engineering Report No. 1945

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

Rooms: 0-18

For sigral 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 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 qualifi:d 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 1s our engineering
judgment that there is sufficient margin to give reagsomable assurance

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

Reviewed hy:

Prepared by:

QA Acceptance:
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Faciligy: Browns Ferry Nuclear Plant

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

(3)
Shaet No.

EEB 74-0107

Unit: Revision o
Docket: 50-296 i Date o ]
ENVIRONMENT DOCUMENTATION REF QUALTFICATION | OUTSTANDING |
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
System: 74 Operating  |Attachment Al 1 year Attachment C3| Engineering None
Plant 1D No. Attachment A Time r Analysis and
(]) Test
Component Cable WvB
3/x, #16 AWG, XLPE Generic
Simultaneous
vanufacturer: Attachment B 7”?5:;“" 157 185 (a) inaachonse &3 Yost None
A None
“odel Number: N/A Pressure N/A N/A N/
y (PSIA) 15.0 (4)
Furiction:
Signal/Instrumentation Relative ‘s;::'l-i:neous
Humidity (%) 100 100 (4) ttachment C.1| Test None
fccuracy: Req'd: N/A
Demon: N/A Chemical
category:Attachment A Spray N/A N/A (4) . A None
Service: Attachment A j
) Radiation . ks
(RAD) 2.1x10’ 2x10 (a) Attachment C.)| Tact None
-ocation: Room 8 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 N/A N/A .
No (4)
totes: (1) See Section 2.4 in 79-018 report. Prepared by:w&......%
(2) See Section 4.1.2 in 79-018 report. ‘

(3)

All notes and other information not on these

sheets are on the attached appendix sheets.

(4)

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

Reviewed by :M

QA Acceptance:




EEB 21-0101

System: 74 Rev o
Unft: 3

Component:cable, 3/c, #16AWGC

Mark: WVB

Plant I. D. No. Room Function/Service Category Operating Time
3R2268 R Ti-74-95C Steam Line Leakage A 1 year
IR2269 8 TE-74~95D Steam Line Leakage A 1 year




TR

TR

Contract WNo.

72C7-83849
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

EE8 _194-Q107

Rev ___ QO
Manufacturer
BIW
Okonite
Rockbestos

Belden Corporation
Belden Corporation

ITT Surp.



13C

Sheet No: EEB s 7

Revision: O

ATTACHMENT C

C.1 TVA Eugineering 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 Cables and Cable Splices.

Franklin Institute Test Report F-C41ll3 dated May 1975.
Rockbestos Company Test Report dated July 1977, amended 1979.
Franklin Institute Test Report F-C5120 dated May 19.0.

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

C.2 NUREG-0588 Material List

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

Reviewed by:

Prepared by:

QA Acceptance:




Facility: Browns Ferry Nuclear Plant

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

(3)

Sheet No. EEB 74-0108 .

Unit: 3 Revisin ~ O ]
Docket: 50-296 i Date o :
SRULNENT BESCRIPTION ENVIRONMENT "DOCUMENTATION REF O%SISTIDN OUnggliG
] CR
Specifi- Qualifi- Specifi- Qualifi- '
Parameter cation cation cation cation
System: 74 Operating Attachment A] ! year Attachment CJ3| Engineering None
Plant 1D No. Attachment A Time Analysis and
(1) Test
ent Cable WvB
3/c, #16 ANG, XLPE Generic
Simultaneous
“anufacturer: Attachment B T"‘“’fﬁ:;“"‘ 199 385 (4) Attachment C.1{ Test None
todel Numder: N/A Pressure N/A N/A N/A None
1 Number: N/ (PSIA) 15.0 (a)
Furiction:
Signal/Instrumentation Relative (%) 2?:3?1§neous
Humidity (% 100 (3) : N
Sccurecy: Req'd: WA 100 ttachment C.1| Test one
Demon: N/A Chemical
sategory:Attackaent A Spray :
- : N/A N/A (3) N/A N/A None
jervice: Attachment A ; Generic
) Radiation 8 Sequential
(RAD) 3.1x107 | 2x10 (4) Attachment C.1| Tect None
-ocation: Room 12 Aging N/A 40 years (2) Attachment ( 2| Generic Mat'l Tes ~ None
“lcod Level Elev: 552° '
Yove Flood Level: Yes X | Submergence | N/A N/A N/A N/A Wone
No (4)
totes: (1) See Section 2.4 in 79-018 report. - Prepared by:M&.ng){
(2) See Section 4.1.2 in 79-018 report. . 7 3
: . Reviewed by:
(3) A1l notes and other inforration 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:




System: 74

Unit: 3

Component: Cable, 3/c, #16AWG

Mark: WVB

Plant 1. D. No. Room Function/Service Category
3R2275 12 TE-74~95E Steam Line Leakage A
JR2276 12 TE-74-95F Steam Line Leakage A

Operating Time

1 year
1 year




TR

TR

Contract No.

72C7-83849
72C7-74%10-2
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

EEB _74-0/08

Rev B |
Manufacturer
BIW
Okonite
Rockbestos

Belden Corporation

Belden Corporation

ITT Surp.



13C

c.1

C.2

c.3

Sheet No: EES 14-O(0R

Revi. ton: 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 polyethylene or meoprene. 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-C4ll3 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 zreas and the
LOCA/SLB of the containment.

NUREG-0588 Material List

Because of the conservatism of the tests for XLPE and for silicone
{nsulation, 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 assuranc:

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

Reviewed by:

Prepared by:

QA Acceptance:




(3)
Facility: Browns Ferry Nuclear Plant SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. EEB 74-0109
Unit: 3 ) Revision _ O
Docket: gg.296 Date z
ENVIRONMENT DOCUMENTATION REF mr?iﬁ%ﬁ [ OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
s 18
iy Operating Attachment A 1 Year Attachment Engineering None
Plant ID No. Attachment A Time ) c.3 Analysis L
nent Cable WVB’ .
IPCEA S-61-402
3/c, 416 AMG, PE . par 3.9 and None
Manufacturer: Attachment B 7"""?53""‘ 158 203 (a) ttachment C.2| Attachment C.2
4odel Number: N/A Pressure N/A N/A N/A None
- (PSIA) 15.0 . (a)
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
Category: Attachment A Spray N/A N/A (4) N/A N/A None
Service: Attachment A . REG-0588 Generic
s Radiation 3107 o Material Material
(RAD) - (4) List Iests None
Lecation: ~ feme 2 Aging _ N/A 20 years (2) Attachment C.1| Oper. Experience o
flood Level Elev: 552* .
dbove Flood Level: ’Y‘:s X | Submergence N/A N/A (8) N/A WA Kone
Votes: (1) See Section 2.4 in 79-018 report. Prepared by: 4t
' (2) See Section 4.1.2 in 79-01B report. ' Reviewed by:
o (3) A1l notes and other information not on these PrR——
i sheets are on the attached appendix sheets. : .
! : (4) See Section 3.0 and/or Appendix B in 79-018 report. ‘ QA Acceptance;

] R ;



Attachment A

System: 74
Unit: 3

Component: Cable, 3/c, #16AWG
Mark: WVB

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

JR2266 2 TE-74=-95A Steam Line Leakage A 1 year
IR2278 2 TE-74-95H Steam Line Leakage A 1 year




TR

TR

e e——

Contract No.

72C7-83849
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

£eB _14-0109

Rev ___O
Manufacturer
BIW
Okonite
Rockbestos

Belden Corporation

Belden Corporation

ITT Surp.



11C

c.1

Sheet No: EEB- T4-CI10Sg

Revision: O

ATTACHMENT C

TVA Engineering Report Ne. 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 polyethylere/polyvinyl
construction.

According’y, 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 1nc1ud1n? the heat sink of conduit,
tray, and shield material, the insulation wi 1 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.
LB1-81-6821 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 {s therefore our engineering judgment that this test confirms the
above and justifies interim operation unti] 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 aeen 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 polyethylena 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.

c.2
c.3

Sheet No: EEB- 74~ 0109

Revision: 0O

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 ~f being sensitive to pressure
changes owing to its partial afr Jielectiic; however, an analysis of
this effect has indicated that the ci°nge in dielectric constant can
be tolerated. CLonsequently for this cavie too, there is justificatiun
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 Mate-=ial Long-Term Overload Temperature Rating
The post-HELB cor itions are less than the normal cable rating and,

in our judgment, the cables cculd ooerate satisfactorily for a
post-accident of a year.

Prepared by:
Reviewed by:

QA Acceptance:




'

11

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

(3)

Facili%;: Browns Ferry Nuclear Plant Sheet No. EEB 74-0110.
Unit: y Revision o
Docket: 50-296 Date 42[:;@ ,
ENVIRONMENT DOCUMENTATION REF | QUALTFICATION |
EQUIPMENT DESCRIPTION METHOD ITENS :
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
9 Attachment Attachment Engineering None
Plant ID No. Attachment A Time B M C.3 Analysis ,
nt Cable WVB .
IPCEA S-61-402
3/x, #16 AWG , PE par 3.9 and None
Manufacturer: Attactment B T""’*S‘t“" 294 203 (a) Attachment C.2| Attachment C.2
“odel Number: N/A P{:g?:;‘ = K/A (a) N/A N/A None
Furiction: IPCEA S-§1-407 Standard
Signal/Instrumentation Relative par 3.5, Material
Humidity (%) 100 100 (3) 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 UREG-0588 Generic
. Radiation ax107 Material Material
(RAD) 30/ . _(a) List Iests _None
Location: Room 5 Aging N/A 20 years (2) Attachment C.1| Oper. Experience None
rlood Level Elev: 552' ‘
%bove Flood Level: ::s X | Submergence N/A N/A ‘o N/A /A P

|

0'

' Yotes: (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 in 79-018 report.

Reviewad by:

QA Acceptance:;

Prepared by: m.&-.-u%

a——




Attachment A

EEB -o
System: 74 : Rev O
Unit: 3
Component: Cab” , 3/c, #16AWG
Mark: WVB
Plant 1. D. No. Room Function/Service Category Operating Time
IR2267 TE-74-95B Steam Line Leakage A 1 year

5
3R2277 S TE-74-95G Steam Line Leakage A 1 year



TR

TR

Contract No.

72¢7-83849
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

€F8 IY-OUO

Rev o
Manufacturer
BIW
Okonite
Rockbestos

Belden Corporation

Belden Corporation

ITT Surp.



11C

c.1

Sheet No: EEB- 74-Ql1©@
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 cf 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 1nc?ud1n? 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 voits 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 O (the containment), the
service which these cables have geen thus far has exposed them to a
gamma radiation acse of 6.25 x 10° rads or more. This {s sufficient

to have cross-linked the polyethylene and PVC as well. Consequently,
the insulation 1s 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- 74-py/O

Revision: O

ATTACHMENT C (Continued)

(Continued)

Continued opera.ion is justified, ana TVA has prepared a LOCA/SLB,
thermal aging, and radiation test procedure to be performed by Wyle
Laboratories on samples of this cable to demonstrat~ the validity

ui 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:




Facility: Browns Ferry Nuclear Plant

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

Sheet No. EEB 74-8111
Unit: 3 3 Revision
Docket: 50-296 Date _Jg_ﬁo
ENVIRONMENT DOCUMENTATION REF | QUALIFICATION | OUISTANDING
EQUIPMINT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
System: 74 Operating  [AttachmentAl | . .. Attachment Engineering None
Plant ID No. Attachment A Time (1) c.3 Analysis
Component Cable WVB PCEA S-61-807
3/c, #16 AWG, PE : ;aEEs.g and < Mone
Manufacturer: Attachme.. B T"‘“’?S:;“" 157 203 (a) Attachment C.2| “ttachmentC.2
“odel Number: N/A Pressure N/A N/A N/A None
i | (PSTA) 15.0 ' (4)
Furiction: IPCEA S-61-403 Standard
Signal/Instrumentation Relative . par 3.9, Material
Humidity (%) 100 100 (3) 3.7.3, 6.7 Requirement None
Accuracy: Req'd: N/A
Dem, N/A Chemical
Category: Attachment A Spray N/A N/A (a) N/A N/A None
Service: Attachment A . REG-0588 Generic
) Radiation 4107 Material Material
_ (RAD) 2.1x107 - (4) List Iests .Pgong
Location: Room * Aging N/A_ 20 years {2) Attachment C.1| Oper. Experience haone
Flood Level Elev: 552° '
Above Flood Lcvel: 'Y‘:s X | Submergence N/A N/A (a N/A /A None
| Yotes: (1) See Section 2.4 in 79-0i8 report. Prepared by:M.&—-#
- (2) See Section 4.1.2 ir 79-018 report. ’ T ’
(3) A1l notes and other information nct on these -
sheets are on the attached appendix sheets. >
(4) See Section 3.0 and/or Appendix B in 79-018 report. @A Acceptance:




Attachment A

£ 19 -oll

System: 74 Rev o
Unit: 13
Component:Cable, 3/c, #16AWG
Mark: WVB
Plant I, D, No., Room Function/Service Categury Operating Time
IR2268 8 TE-74-95C Steam Line Leakage A 1 year

1 year

3R2269 8 TE-74-95D Steam Line Leakage



TR

TR

Contract No.

72¢7-83849
727-74910-2
69C3-64863-1

822675 from
WBN 74C7-85259

820907 from
74C7-85259

73C7-84211

ATTACHMEN
Mark WVB

Type
CSPE/CSPE
XLPE /CSPE
PE/PVC

XLPE/CSPE

XLPE/CSPE

ees _Z4-0oud

—

Rev
Manufacturer
BIW
Okenite
Rockbestos

Belden Corporaticn

Belden Corporation

TTT Surp.



11C

c.1

Sheet No: EEB- 74y-oyt!
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 Gereral 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 const:uction 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 ~hloride 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 1nclud1n? the heat sink of conduit,
tray, and shield material, the insulation will not experience the HELB
t rature profile unti] 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 (Chattancoga Central Laboratories Report No.
LB81-81-6821 dated October 1980, of Pt, 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 1s therefore our engineering judgment that this test confirms the
above and justifies interim operation unti]l 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 gun thu. far has exposed them to a
gamma radiation dose of 6.25 x 10° rads or nore. 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

.2
c.3

Sheet No: EEB- 74-o1})

Revision: O

ATTACHMENT C (Continued)

(Continued)

Continued operation 1s 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
te tolerated. Consequently for this cable too, there is justification
for continued operation. The compression effect on the dielectric
will be Tikewise tested at Wyle Laboratories along with the other
cable tests and results are expected to be available by April 198i.

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:




SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

(3)

= SR

Facility: Browns Ferry Nuclear Plant Sheet No. _EEB 74-0112
Unit: 3 . Revision
Docket: 50-296 Date 22 i
ENVIRONMENT "DOCUMENTATION REF ~ QUALIFICATION OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
System: 74 0
perating Attachment A A haent Engineering None
Plant 10 No. Attachment A |  Time ! Year A T e _
Component Cable WVB -61-402
3/c, 16 NG, PE ;:EEg‘g and ‘ None
Manufacturer: Attachment B Tempf(esia’_gure 199 203 (a) Attachment C.2| Attachment C.2
odel Number: N/A Pressure N/A N/A N/A None
(PSIA) 15.0 ¥ (4)
Furiction: IPCEA S-61-407 Standard
Signal/Instrumentation Relative par 3.9, Hatev:ial
Humidity (%) 100 100 (3) 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 Material aenen.c]
. 4x107 : ateria
: (RAD) 3.1x104 (a) List Tecte None
~ocation: Room 12 Aging N/A 20 years (2) Attachment C.1| Oper. Experience “None
rlood Level Elev: 552° '
Adove Flood Level: :gs X | Submergence N/A N/A (8) N/A N/A None
. Yotes: (1) See Section 2.4 in 79-018 report. Prepared by: Ld_&...u%
(2) See Section 4.1.2 in 79-018 report. ' L0
(3) A1l notes and other informaticn not on these Rvioves s
sheets are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-018 report. QA Acceptarce: .




Attachment A
€8 Z4-Oua

System: 74 Rev Re)
Unit: 3

Component: Cable, 3/c, #16AWC

Mark: WVB

Plant I. D. No. Room Function/Service Category Operating Time
3R2275 12 TE-74~95E Steam Line Leakage A 1 year
3R2276 12 Tr 74-95F Steam Line Leakage A } year



11

Contract No.

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

TR 822675 from
~ WBN 74C7-85259

TR 820907 from
74C7-85259

73C7-84211

Mark WVB

Type
CSPE/CSPE
XLPE/CSPE
PE/PVC

prs/csés

XLPE/CSPE

Ee8 _Z4-0Ou2
Rev r-1
Manufacturer
BIW
Okonite
Rockbestos

Belden Corporation
Belden Corporation

ITT Surp.
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(3)
Facility: Browns Ferry Nuclear Plant SYSTEM CCMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. FER-74-0113
Unit: 3 Revision 0
Cocket: 50-296 Date oy
ENVIRORMENT DOCUMENTATION REF QUALIFICATION 0UTSTAMDING
EQUIPMENT DESCRIPTICN METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
Systen: ‘74 Operating Attachment Al | vear Attachment Engineering None
Plant 1D No. Attachment A Time M .3 Analysis
Component Cable W.B Generic
3/C, #16 ANG (CSPE) Simultaneous
“anufacturer: Attachment B Te:p?gggure 158 250 (4) Attachment C.| Test None
“ode) : N/A Pressure 15.0
s W (PSIA) N/A (a) N/A N/A None
ruriction: i
Signal/Instrumentation Relative L g?:ﬁ;lgneous
Himidity (%) 100 100 (4) ttachment C.1 Test None
&ccuracy: Req'd: N/A
Demon: N/A Chemical
category: Attachament A Spray N/A WA ta) WA o e
jervice: Attachment A , s
Radiztion ial
; (RAD) 10’ 5x107 (a) httachment .1| e3uentid Nome
-ocation: poom 2 Acing N/A 40 years (2) ttachment C.2|Generic Mat'l Test]  ° None
J
“lood Level Elev: 552° "
\bove Flood Level: Yes X | Submergence | N/A N/A » N/A N/A -
No 4

wtes: (1)
(2)

(3)

See Section 2.4 in 79-01B report.

See Section 4,1.2 in 79-01B report.
A1) notes and other information not on these

sheets are on the attached appendix sheets.

(4)

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

Prepared by: /D maeecudl’

Reviewed by: M

QA Acceptance:




Attacmwignt A

EEB ZZ2¥-0//3
System: 74 Rev o
Unit: 3
Component: Cable, 3/c, #16AWG
Mark: wVB
Plant I. D. No. Room Function/Service Category Operating Time
3R2266 2 TE-74-95A Steam Line Leakage A 1 year

3p2278 2 TE-74-95H Steam Line Leakage A 1 year




TR

TR

Contract No.
72C7-83849

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

geg =ZY-0//3

o

Rev
Manufacturer
BIW
Okonite
Rockbestos

Belden Corporation

Belden Corporation

ITT Surp.
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Sheet .0.:_g&R/R 79-0/13

Revision: o

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 chlorusulfonated 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 19789.
Franklin Institute Test Report F-C5120 dated May 1980.

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

C.2 NUREG-0588 Material List

C.3 Because of the conservatism of the tests for XLPE and for silicone
insuiation, 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:




SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

(3)

Facility: Browns Ferry Nuclear Flant Sheet No. EEB 74-0114
Unit: 3 A Revision
Decket: 50-296 Date 0
ENVIRONMENT DOCUMENTATIGH ReF QUALTFICATION OUTSTANBING
EQUIPMENT DESCRIPTION METHCD ITEKS
Specifi- Qualifi- Specifi- Qualifi-
Parareter cation cation cation cation
System: 74 Operating thacMent A 1 Year Attachment| Engineering None
Plant 10 No. Attachment A Time m c.3 Analysis
Componest Cable WVB
3/c, #16 AMG, CSPE ngeric
T ¢ Simultaneous
Manufacturer: Attachment B emp?sg)ure 294 250 (4) Attachment C.1 Test None
Yodel Nuzber: N/A Pressure N/A N/A N/A /lone
Furiction: X
Signal/Instrumentation fatlative g?c?\i;]t:neous .
Humidity (%) 100 100 (3) #““C""e"t C Test None
&ccuracy: Req'd: N/A
Demon: N/A Chemica)l
category: Attachment A Spray N/A N/A (a) N/A MR ES
SerVice: Attacmnt A . Generic
Radiation | Sequential
. N (. AD) 3x107 5x107 {4) Attachment C.1 T:g:e None
-ocaticn: Room 5 Aging N/A 40 years (2, ttachment C.2|Generic Mat'l Test " None
“lood Level Elev: 552' : N
\bove Flood Level: Yes yx | Submergence | N/A N/A N/A N/A -
No (4) |
votes: (1) See Zection 2.4 in 79-018 report. Prgpared by: “&-—.ﬁ%
(2) See Section 4.1.2 fn 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.

Reviewed Ly: W

QA Acceptarce:




ALTachent »

EEB ZY-Qou¥
System: 74 : Rev O
Unit: 3
Component: Cable, 3/c, #16AWG
Mark: WVB
Plant I. D. No. Room Function/Service Category Operating Time
3R2267 5 TE-74-95B Steam Line Leakage A 1 year
3R2277 5 TP-74-95C Steam Line Leakage A 1 year



TR

TR

ATTACHMENT B

Mark WVB
Contract No. Type
72C7-83849 : CSPE/CSPE
72C7-74910-2 XLPE/CSPE
69C3-64863-1 PE/PVC
822675 from XLPE/CSPE
~ WBN 74C7-85259 '
820907 from XLPL/CSPE
74C7-85259
i
73C7-84211

EEB 24 -Qu¥4

Rev o)
Manufacturer
BIW
Okonite
Rockbestos

Belden Corporation

Belden Corporation

ITT Surp.
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c.

c.2
c.3

Sheet No.: _EEB-74-0114
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:

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 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 tha’' 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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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

3)
EEB 74-0115 .

Facility: Browns Ferry Nuclear Plant Sheet No.
Unit: 3 . Revisicn _ O
Docket: 50-296 Date o /re J@c
ENVIRONMENT DOCUMENTATION REF QUALTFICATION OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
System: 74 p A
Uperating tachment Y ctachment Engineering None
Plant ID No. Attachment A Time [ . il .3 ot 4 .
Component Cable WyB ety
3/c, #16 AWG, CSPE B t Simultaneous
Manufacturer: Attachment B empigg)ure 157 250 (3) Attachment C.§ Test None
: N/A " N/A " 'None
4odel Number: N/A Pressure WA |
(PSIA) 15.0 (4)
Function: i
G c
Signal/Instrumentation Relative #p S?:ﬁ::.aneous .
Humidity (%) 100 100 (a) ttachment C.1| Toco None
&ccuracy: Reg'd: N/A
Demon: N/A Chemical
category: Attachment A Spray N/A N/A (4) N/A N/A None
service: Attachment A A Generic
£ Radiation Sequential
(RAD) g | a0 (4) pttachment C.1| 7ot None
-ocation: Room 8 Aging N/A 40 years (2) Attachmz..t '.VZ!Generic Mat'l Test]  None
“lood Level Elev: 552° N
\bove Flood Levei: Yes X | Submergence | N/A N/A N/A N/A e
No (4)
votes: (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 in 79-0138 report.

Prepared by:

Reviewed by:

QA Acceptance:




R LTS

EEB -0 5

System: 74 . Rev ()
Unit: 3

Component:cable, 3/c, #16AWG

Mark: WVB

Plant 1. D. No. Room Function/Service Category Operating Time
3R2268 8 TE-74~95C Steam Line Leakage A 1 year
IR2269 9 TE-74-95D Steam Line Leakaze A 1 year



TR

TR

Contract No.

72¢7-83849
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

EEB _Z4-0O[/5

Rev O
Manufacturer

BIW

Okonite

Rockbestos

Belden Corporation

Belden Corporation

ITT Surp.



14C

c.1

.2
€.3

Sheet No.: ££R-724-0115

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 jack: s 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 uvu.y 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:




racility: Browns Ferry Nuclear Flant

SYSTEM CCMPONENT CVALUATION WORK SHEET (Rev 2)

(3)
Sheet No. EEB 74-0116

= W

tnit: 3 ; Revision a
Cocket: 50-296 Date
ENVIRONMENT | DOCUMENTATION REF QUALTFICATION OUTSTANDING
EQUIPMENT DESCRIPTICN METHCD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
System: 74 Operating jAttachment A 1 Year Attachment] Engineering Nore
Plant 1D No. Attachment A Time (1) c.3 Analysis
Component Cable WVB A
Generic
¥/c, N6 NG, CSPE T t Simultanedus
Manufacturer: Attachment B 3”9?52)“" 199 250 (4) Attachment C.{ Test None
. N/A None
40de) Number: N/A Pressure N/A N/A
(PSIA) 15.0 (4)
Function:
i . Generic
Signal/Instrumentation Relative . # - s S oA,
Humidity (%) 100 100 (a) ttachment C.1| J.c¢ None
Gccuracy: Req'd: N/A
Demen: N/A Chemical
Zategory: Attachment A Spray N/A N/A (4) N/A N/A None
Service: Attachment A i Generic
adiation . ial
(RAD) 3.0t 5x107 (4) ttachment C.1 ?:gzent1n None
.ocation: ~Room 12 e " 20 yeors (2) __ |Attachment C.2[Generic Mat') Tesy None
“lood Leva) Elev: 552! ‘
lbove Flood Level: Yes x | Submergence | N/A N/A N/h N/A None
No (4) L

totes: (1)

See Section 2.4 in 79-01B report.

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

(3) A1l rotes and other information not on these
sheets are on the attached appendix sheets.

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

Reviewed by:

NA Acceptance:

preparea oy: ALLL fouiatushe |
. A




System: 74 Rev ___©
Unit: 3

Component: Cable, 3/c, #16AWG

Mark: WVB

Plant I. D. No. Room Function/Service Category Operating Time
IR2275 12 TE-74~95E Steam Line Leukage A 1 year

JR2276 12 TF-74~95F Steam Line leakage A 1 year




TR

TR

Contract No.

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

822675 from
WBN 74C7-85258

820907 from
74C7- 85259

73C7-84211

ATTACHENT 8

Mark WvB

Type
CSPE/CSPE
XLPE/CSPE
PE/PVC

xLPE/csée

XLPE/CSPE

EEB _Z4-Qllb

Rev o
Manufacturer
BIW
Okonite
Rockbestos

Belden Corporation

Belden Corporation

ITT Surp.



14C

€.

c.2
c.3

Sheet No.: ELR-74-Qlle
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. Tne
following LOCA/SLB tests apply:

Wyle 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 1973.
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)
icility: Browns Ferry Nuclear Plant SYSTEM CONPONENT TVALUATION WORK SHEET (Rev 2) Sheet No. __ EEB 74-0117
iit: 3 : Revision o
cket: 50-296 Date 0-22-5°
ENVIRONMENT DOCUMENTAT ION REF QUALTFICATION CUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
/Stem: 74 oper,at‘ng
at I . EA. Time Engineering
teat 10 %o Attach. A |1 Year (1) Attachment C | Analysis —
mponent )
lectrical Penetrations A s
g\suﬂbc]tyurer: Tempesature 325 Attach. 8.2 (4) M+tachment BS Test None
jeneral Electric ("F)
~ompany _
. Prec<sure Simultaneous
odel Nurber: NSO4 (PSIA) 67 Attach. B.3 (a) Attachment BS| Test None
uriction: Low voltage
power and control primary | patative Simu)taneous
containment penetration Humidity (%) 100 100 (a) Attachment BS5| Test None
ccuracy: Req'd: N/A
Demon: N/A Chemical
ategory: See Attach. A Spray N/A N/A (4) N/A N/A None
ervice: See Attachment A 2'?6307 6.5x107 Attachment B.6|1. Test
. Racdiation X 4x10 2. Engineering
(RAD) Attach. B.] (4) Attachment ( Analysis None
ocation: 0 Saing N/A Attach. B.4 (2) Attachment B.7|attachnent £.8 - Wone
lood Level Elev: 552' '
bove Flood Level: Yes X | Submergence N/A N/A P N/A N/A None
No 4 .

‘'otes: (1) See Section 2.4 in 79-01B report. Prepared by:M

(2) See Section 4.]. in 79-01B report. : - - W
(3) A1l notes and other information not on these _ ' ' Revismt Wy

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




Attachment A

System: 74 EEB < 7¢-0//2

Unit: 3
Rev (o]

Component: Penetration
Mark: EA

Plant 1. D. No. Room Function/Service Cateqory Operating Time

EA 0 FCV-74-78 Control A | 1 Year
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L —————_—— . —— e

Integrated dose

Penetrations
Connectors
Cable

Penetrations
Connectors
Cable

Penetrations
Connectors
Cable

Penetrations
and Cable

Connectors

Penetrations
Connector:
Cable

Penetrations
Connectors
Cable

Penetrations
Connectors
Cable

Attachment B EEB

Rev

- 10 years normal operations plus one LOCA.

352
325
340

136.7
93
17.7

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 R_port EPAQ-061, Maximum Emergency Environmentail Test-Low
Voltage

Wyle Laboratory Report
Report

43854-2, Browns Feriy Connectors Sandia

TVA Engineering Report EEB 1921
VA Engineering Report EE% 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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EEB -7¢ -0//2

Rev fe)

ATTACHMENT C
TVA Engineering Repcrt EEB 192]

This report is to update the documentation of the qualification of tne
General Electric canister type electrical penetration asserblies usad at
Browns Ferry Unit 3 for Class 1E low voltage power and control service into
the drywell. TVA designations fer 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 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 cabée (cross-linked polyethylene) is also known to be little
affected by 1 x 10° rads gamma (see the NRC 0588 materials list for .
acknowledgement of this). The connectors have been qualified for 6.9 x 10
rads (see Wyle report 43854-2) which exceeds the 10-year plus LOCA dose
they would receive by about 40 percent.

Regarding thermal aging, GE report "Prototype Test Data, Epoxy Life Tests,"
indicates the epoxy is suitable for 40 years service and the Vulkene

cable is known to also be suitable for 40 years service. Since the Browns
Ferry containment is inerted a large portion of the time, thermal aging
effects should be greatly reduced from what it would be in a normal air
environment. The connectors have been qualified for 10 years (see Wyle
report 43854-2).

The combined LOCA-HELB profile for Browns Ferry causes thermal aging
quivalent 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 he 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 a'so 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. ¥



EEB - 74-0!/7

Rev o)

ATTACHMENT C (Continued)

In conclusion, the penetration and cable are qualified for 39 years
service plus a year of post-accident operation. T“e 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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' (3)
acility: Browns Ferry Nuclear Plant SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. EER 74-0118
nit: 3 ) Revision o
scket: 50-296 Date /0 -212- 80
ENVIRONMENT DOCUMENTATION REF QUALTFICATION QUTSTANDING |
EQUIPMENT DESCRIPTION METHOD ITENS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
ystem: " Operating ,
lent 1D No. EF. Time Engineering
Attach. A 1 Year (1) Attachment C | Analysis ‘Nore
omponent ‘
“lectrical Penetrations Simult "
4 bl multaneou
a?\su acturer: Tempt;:sature 325 Attach. B.2, (3) Attzchment BS Test None
General Electric (F)
Company Press Simultaneous
. ressure .
ode) Tmber: 304 (PSIA) 67 Attach. B.3 (a) Attachment B5| Test None
uriction: Low voltage
power and control priuw-y Relative Simultaneous
containment penetrz®.un Humidity (%) 100 100 (a) Attachment Test Nore
ccuracy: Req'd: N/A
Demon: N/A Chemical
‘ategory: See Attach. A Spray N/A N/A (4’ N/A N/A ‘None
ervice: See Attachment A [ 2-?3;5’ 6-5’(;0’ Attachment B 61. Test
. Radiation X 4x10 2. Engineering
(RAD) Attach. 8.1 (a) Attachment C"I Analysis None
ocation: 0 Aqing N/A Attach. B.4 (2) Attachment B. Attachment B.8 — None
Tood Level Elev: 552° ;
bove Flood Level: Yes X | Submergence N/A N/A N/A N/A Nona
No ) L (4) )
lotes: (1) See Section 2.4 in 79-018 report. Prepared by: YO Bmasacadd
(2) See Section 4.1, ijn 79-01B8 report. - W—/ﬂ’
(3) A1l notes and other information not on these Reviewed by:W__‘
sheels are on the attached appendix sheets.
(4) See Section 3.0 and/or Appendix B in 79-"1B report. W Accaptances




System: 74
Unit: 3

Component: Penetration
Mark:

Plant 1. D. No. Room

EB 0

Attachment A

Function/Service

FCY-74-78 Control

Category

A

EEB ~74-0// 8

Rev o

Operating Time

1 Year
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Integrated dose

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

Rey

- 10 years normal operations plus one LOCA.

352
325
340

136.7
93
77.7

40 years
10 years
A0 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

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

TVA Engineering Report EEB 192
TVA Engineering Report EEB 1921
TVA Engineering Report EEB 1921

Gr " type Test Data - Epoxy Life Tests
) Jratory Report 4385-2, Browns Ferry Connectors
h.. w88 Materials List (Crosslinked Polyethylene)

Material tests
Sequential tests
Generic Material tests
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EEB ~7Y-o048

Rev 0

ATTACHMENT C
TVA Engineering Report EEB 1921

This report is to update the documentation of the qualification of the
General Electric canister type electrical penctration 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 operation plus gne LOCA dose

seen by the box contents will be approximately 1.05 x 10° rads gamma and
the 10-year plus LOCA dose would be about 4.9 x 10/ rads gamma. GE report
EFAQ-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 :
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, Cpoxy Life Tests,"
indicates the epoxy is suitable for 40 :ars 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 .en qualified for 10 years (see Wyle
report 43854-2).

The combined LOCA-HELB profile for Browns Ferry causes thermal aging
quivalent 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 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 sh-ink splices at the

end of 10 years operation.
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Facility: Browrs Ferry Nuclear Plant

Unit: 1

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

Docket: 50-25%

-1

(3
Sheot No.

!
EEB74-0119

Revision [,

Date _o-22-%¥0

ENVIROANMENT DOCUFENTATION REF | QUALIFICATION | OulSTANDING
SQUIPMENT DESCRIPTION METHOD ITEMS
, Specifi- Qualifi- Specifi- Qualifi-
Parameter caticn caticn caticn cation
fpriem: 78 _ Operating mtt&cmﬂtk 1 Year Attachment | Engineering None
Plant 1D No. wttachment A Time . c.3 Analysis '
Component Cable wBB
1/C #12 AWG (PN) (PNJ) ;PCEA S-61-403 Standard Mat'}
A Temperature ar 3.9 and | Long-Term Temp. None
P&nuf&ctul‘er. ttachment ¢ (5;) | 96 2013 (‘) i Ri;‘ﬂ]
|
o X Prcssure |
Furction: IPCEA 5-61-403 Standara |
; ' Relative - 3.9, Material
Signal/Instrumentation Humidity (%) { 100 100 (a) B.m, 8 6.7 | Requirevent None
Accuracyv: Req'd: n/A 1 )
Oemon: N/A Chenmical l
Category: Attachment A Spray NA N/A (a) N/A K/A | None
Service: Attachment A G.Sx;O')' HUKEG-0588 eneric | .
Radiation ax10°F lraterial Material s
‘ (RaD) - Pttach. c.1}  @x10’ () ist Tests
Location: D Aging N/A 10 years (2) Attachment C.2| Oper. Experience | Nome
Flood Level Elev: 552' ‘
Above Flcod Level: Yes¥ | Submergence N/A N/A - - -
. No (8) N/A N/A None

Notes:

-

(1)
(2)
(3)

See Section 2.4 in 79-018 report.

See Section 4,1, 2 in 75-018 report.
A1l notes and other infcrmation not on these

sheets are an the attached appendix sheets.

' (4)

Se2 Section 3.0 and/or Appendix B in 75-018 report.

Prepared by: ILM

Reviewed by=j.22ﬁ:;am_

QA Acceptance:

s




Attachment A CEB 24-D119

Rev
System: 74 ot —_-
Unit: i
Component: CABLE 1/¢ #12 (PNJ)
Mark: WBB
pPlant 1. D. No. Room Function/Service Category Operating Time
1ES1182~1 0 FCV=-74~47 CONT A 1 Year

1ES3687-11 0 FCV=74-47 CONT A 1 Year
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Sheet Ww: EEB ‘7Y’Q//7

ATTACHMENT C (Con'd) Revision: 0

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

which we have in-ajir test data for SROAJ types (1.2 x 107) and for

XLPE types (2 x 107), it is concluded thar the beta dose in an

accident will not disqualliy the cables jresently iustalled, aad

the cables will remain opurable in the service environment.

A C'l‘.,i seTin g ..\\.t‘\'u . O, 12512

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

Rooms: 0-18
For signal cakles which utilize cross-linked poiyethylene 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.

Franklia Iastitute Test Report F-C4113 dated May 1975.
Rockbestos Company Test Report dated July 1977, amended 1979.
Franklin Instii®ute Test Report F-C5120 dated May 1980.

These cable are cuilified by the above for all HELB areas and the
LOCA/SLB of the - :ncalument.

Reviewed by:

Prepared by: _

QA Acceptance:
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Facility: srowns Fec-ry Nuclear Plant SYSTEM COUPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. EEB74-0120
Unit: 1] Revision o
Jocket: 50-2¢9 Date _,o- a-fc
} ENVIRG. T OOCUFENTATION KEF ~ QUALITFICATION OUTSTANDING
EQUIPMINT DESCRIPTION METHOD ITExS
Specifi- Qualifi- Specifi- Qualifi-
=z Parameter zation cation cation cation
iystem: 74 Operating ra— 1 Year Attachmert Engineering None
lant ID No. Attachment A Time ® C.4 Analysis
-omponent Cable wBB
1/C #12 AWG (PN)(PNJ) - —
achmer.ts
tanufacturar: Avtachment B T‘m°f£2§“" - 153 (a) C.1 and C.2 |Attachment C.3 None
‘odel Number: N/A "(’gi?xge l
- 15.0 N/A (3) M/A N/A Jone
‘unction: Control/Power IPCEA 5-61-463 Standard
’ Relative par 3.9, 3.7.3 Hater_'ial
Humidity (%) 100 100 (a) 6.7 Reouirement None
ccuracy: Req'd: N/A
Demon: N/A Chemical '
ategory: Attachment A Spray N/A N/A (3) N/A N/A None
ervice: Attachment A NUREG-0558 Generic
- Radiation Materials Material
(RAD) 3x107 4x107 (4) List Test _Nore
ocation: Room 2 Aging N/A 20 vears {2) Attachment C 2! Oper, Experience Nene
iood Leve)l Elev: 5§52°
Scve Flood Level: :;st Submergence N/A N/A ” N/A ‘ N/A r—
otes: (1) See Section 2.4 in 79-GIB report. Prepared by: 70 2%pudel{
(2) See Section 2.1.2 in 79-013 report ' . r/24/
) d by: (4
(3) A1l rotes and other information nct on these Bavtened by }Mﬁ"———

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




Attachment A FER __Z(i:a 25

Rey
System: 74 -
Unit: i
Component: CABLE 1/c #12 (PNJ)
Mark: WHB
Plant 1. D. No. Room Function/Service Category Operating Time
1R3264 2 MIS-74~137A PMP RM Humidity CONT A 1 Year
1R3243 2  ME-74-137A | A 1 Year
1R3256 2 MIS-74-1378 J/ ‘
1R3255 2  ME-74-137B
1R3262 2 TTS-74-136A A/C TEMP CONT




Contract No.

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

ATTACHMENT B

Mark W88

Type

PN
PN
PN
PN

-l

(8 29-0120

Manufacturer

Brand-Rex
Plastic Wire & Cable Corp
Brand-Rex
Brand-Rex
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Sheet No.: EEB-79-0/20

Revision: 0

ATTACHMENT C

IPCEA S$-61-402 Paragraph 3.9 ar¢ Appendix D
TVA Engineering Report No. 1942

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 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
tengeraturea. 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 whizh more than briefly surpass the
softening temperature of the insulation. However, owing to the
thermal time lags in the cab e material and cable installation, the
insulation nor even the Jack:t experience the temperature profile
until some time has elapsed,

TVA has conducted tests (Chattanooga Central Laboratories Report

No. 81L-81-682] dated October 1980, of these cables u.der a temperature
profile which envelcpes all the HELE profiles. Following this

exposure these samples sustained a diclectric test immersed in

water of 660 volts ac for 6 minutes, 960 volts ac for S 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:

Revicwed by:

QA Acceptance:
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(3)
Facility: Browns Ferry Nuclear Plant SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. EEB74-012]
Unit: Revision 0
Socket: 50-259 Date _/o0-22-¢
ENVIRIIMENT DOCUMENTATION REF | QUALIFICATION DUTSTANDING |
EQUIPMENT DESCRIPTION METHOD ITENS
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation
system: 74 Operating  [Attachment A 1 Year Attachmedt Engineering None
3ant 1D No. Attachment A Time 0 .4 Analysis
-omponant Cable wBB
1/C #12 AWG (PN) - .
achments
“anvfacturar:ittachment 8 Tempf&ﬁuﬁ 294 153 (3) C.1 and C.2 |Attachment C.3 None
tode] Munder: N/A Pressure
{Paih) 15.0 NA (4) M/A N/A lione
‘wnction: Control/Power IPCEA $-61-403 Standard :
Relative par 3.9, 3.7.1 Material
Humidity (%) (3) 6.7 Reauirement None
«Lcuracy: Req'd: N/A — 100 109
Demon: N/A Chemical :
atagory: Attachment A Spray N/A N/A (3) N/A N/A None
ervice: Attachment A NURER-0588 Generic
Radiation 7 Materials Material
(RAD) Ix10 ax107 (3) List Test None
Eattug:. o S Aging N/A 20 years {2) Attachment C 2V Oper, Experijenge Ngne
icod Level Elev: 552'
bove Flocd Level: ;{{gsx Submergence N/A N/A (o N/A | N/A —
Wi
otes: (1) See Section 2.4 in 79-01B report. Prepared by: 7 4 2%aabudl
(2) See Section £.1.2 in 75-018 report. ' ‘e /f0
(3) A1l notes and other information not on these Reviduesd by: (ﬂ—%-—a/
sheets are on the attached appendix sheets. :
(4) See Section 3.0 and/or Appendix B in 79-01B report. QA Acceptance:




Att t A
achmen EER =24 =12 |

System: 74 Rev O

Unit: 1

Component: CABLE 1/c #12 (PNJ)

Mark: WBB

Plant 1. D. No. Room Function/Service Category Operating Time
1R3254 5 TTS-74-136B B/D TEMP CONT A 1 Year

———




Contract No.

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

ATTACHMENT B

Mark WBB

Type
PN
PN

PN
PN

EEB :Zfi:!:lJZJ____.

Manufacturer

Brand-Rex
Plastic Wire & Cable Corp
Brand-Rex
Brand-Rex
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Sheet No.: EEB-7¢-0/2/

Revision: 0

ATTACHMENT C

IPCEA $-61-402 Paragraph 3.9 and Appendix D

C.2 TVA Engineering Report No. 1943

¢.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 un IPCEA $-61-402 (NEMA WCS). oThese 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
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 inmersed 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.

Temperatur+ 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:

S ans
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

(3)

Sheot No. EEB74-0]22

Revicion Q

.ckat: 50-259 Date _so-22-9D
ENVIRONNENT DOCUMENTATICN REF QUALTFICATION OuT‘zAxoxxa
EQUIPMENT DESCRIPTION — METHOD ITEKS w
Specifi- Qualifi- Specifi- Qualifi-
Peraceter cation cation cation cation
stem: 74 Operating Attachment A 1 Year Gt:&chme_nt g:g:;tﬁ:ing None
ant ID No. Attechment A Time ) ’
:mporent Cable ygg
1 PN)(P
_ adhatd ol ld Ni Temperature Attachments None
.aufacturer:Attachment B (EF) 147 153 (3) C.1 and C.2 |Attachment C.3
w.da) Numher: N/A Pressure
(PSIA) 150 N/A () N/A N/A . tigne
mction: Control/Power IPCEA §-61-402 Standard
‘ Ralative lpar 3.9, 3.7.3 Material '
Humidity (%) ) 100 (a) 6.7 Recuirement None
..curdcy: Req'd: N/A 20 |
Cezon: /A Chen’=al
.Legory: Attachment A pray N/A N/A (3) N/A N/A hone
avice: Attachment A : NURER-0588 Generic
. Radiation 7 Materials Material
(RAD) 2.1x10 4x107 (4) List Test _Nore
EFEIA: S B Aging N/A 20 years (2) Attachment C.2) Qger, Exocrience | Lcne
osd Level Zlev: 552° A
iove Flood Level: :gsl Submergence N/A N/A () N/A N/A None
i 7 I‘,'
cites: (1) See Section 2.4 in 73-013 report. Prepared by: 2L
(2) See Section £.1.2 in 75-018 report. . : /2250
. . Reviewad by:W___’
(3) A1l notes and other information not on these ‘
sheets are on the attached appandix sheats. —
(4) See Section 3.0 and/or Appendix B in 79-018 report. QA Acceptance:



System:
Unit:

Component:
Mark:

Plant I. D.

LES3687-11

74
1

Aitachment A |

CABLE 1/c¢ #12 (PNJ)

No. loom

—

Function/Service

Len 24 'l?[_zz:
Rev O

Category Operating Time

FCV=-74~47 CONT A 1 Year
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73C7-84528
72C7-75328-1
70C7-54179-1

ATTACHMENT 8

Mark wBB
Type
PN
PN
PN
PN
[ -

EEB 24-0(22
Rev O

Manufacturer

Brand-Rex
Plastic Wire & Cable Corp
Brand-Rex
Brand-Rex

o
- -
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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 (NLMA HCS). 0These 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
tem@eraturea, 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 insuiation. lowever, owing to the
thermal time lags in the cable material and cable installation, the
insulation nor even the jacket experience th: temperature profile
until some time has elapsed.

TVA has conducted tests (Chattanooga Centra) 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 concludad 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 Enginecring Analysis

The post-HELB conditions a~e 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 Acceptanc
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System:
Unit:

Component :
Mark:

Plant [. D. No. Room

Attachment A

74

—

CABLE 1/c #14AWG (PN)
WCA

Function/Service

LES540-1
1ES541~1
1ES529~11
1ES547-1

FCV=74=52
FCY-74-52
FCV-74-53
FCV-74-52

LES3040-11
LES W29-11
1ES’028~11
1E8.041<]

COoOCOCoCOOCO

FCV-74~66
FCV=74~67
FCV=-74~67
FCV=-74~66

CONT
CONT
CONT
CONT
CONT
CONT
CONT
CONT

(e 24-2/23
Rev O

Category Operating Time
A 1 Year
¥
‘
| |
WV W
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Contract No.

72C7-75128
72X7-74885-1
73C7-24528
67C3-9.518
72C7-753¢8-1
70C7-54179-"

822378 Sequoyah

822639

72C7-83874-1

ATTACHMENT B

Mark WCA

EEB -
Rey ©O

Manufacturer

Plastic Wire & Cable Corp
Brand-Rex
Plastic Wire & Cable Coro
Brand-Rex
Brand-Rex
Brand-Rex

Plastic Wire & Cable Corp
Plastic Wire & Cable Corp

-
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Shect No: EEB-7¢-0/23

Revision: O

ATTACHMEST C

Integrated dose - 10 years plus accident

fela i

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. An..onda-Continental Te t Report No. 79117 dated April 1979.
5. Wyle Laboratory Test Report 43854-3.
6. Franklin Instizute Test Reports E-C4113 and FC-5120.

7. Rockbestos Ccnmpans Test Report dated July 1977 amended 1979.

The TVA value «* = :o° rads for the deta accident dos« at the
periphery of ¢ . siainment is being reevaluated due to its high
value, However o« this value and making reference to the 7901~
B DOR guideline- .:ction 4.2.1 and the depth dose penetration,
which owing to !+ [ow penetsating power of beta partaicles gives a
. stor of 10 »:ou %z2n for <7 mils of jacketing material, and a
factor of 10 "o .. wunsulation thickness of 30 mils and which is
conservative o .-'w £J0-volt power and control cables and extremely
conservative fo- .V.'s triax and coax and signal cable due to their
thickness and ¢ - rouence of metallic shielding material, and
assigning a "ot : for the installation shielding of metal

trays, conduit, . oxes, a flexible conduit, we arrive at a total
effective dose o .J x 10 pads of beta.

Since the energy Jdlssipation of gamma radiation ocgurs via ionizing
processes, one can add the accident dose of 4 x 10 rads of gamma
directly. Ine uccubulated integrated gamma | -year dose (the Lime
presentl, assigned to connectors and penetrations) amounts 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 peration,

the scission rate and detcrioration of the insulation and Jacketing
materials through oxidation will be much less than for tests conducted
in air.
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sheet No: EEB=-7¢-0/C3

ATTACHMENT ¢ (Con'd) Revision: 0

Since the above value of 7.3 x 107 is less than the valu‘s for
which we have in-ajr test data for SROAJ types (1.2 x 107) and for
XLPE types (2 x 107), it is concluded that the beta dose in an
accident will not disqualify the cables presently inscalled, and
the cables will remain operable in the service environment.

IVA Eagloeering Keport No, Uih2

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 Julv 1977, amended 1979.
Franklin Institute Test Report F-C5120 dated May 1980.

These cable are gqualified by the above for all HELB areas and the
LOCA/SLE of the co-+-inment. .

Reviewed by:

Prepared by:

QA Acceptance:
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)

cility: Browns Ferry Nuclear Plant Sheet No. EFR74-0124

A% ) i Revision _D
cket: 50.259 Date _y,0-22-F0
: ENVIRCTMERT DOCUFENTATICN REF QUALTFICATION 1 OUISTAAGING
EQUIFPMENT DESCRIPTION T METHCD 1 Ex )
‘ Specifi~- Qualifi- Specifi- Qualifi- G
Parameter cation cation caticn cation
stem: 74 ! 1 Year Attachment Engineering None
S g Operating Attachment A c.4 Analysis
2nt 10 No. Atgachment A Time (1
1
mponent Cabie WEA
e, IN AWG PN
» Attachments
nufacturar:Attachment B Tempeg;;ure 292 153 (a) C.1 and C.2 |Attachment C.3 None
g2 Numder: N/A Prescure
(PSIA) 15.0 N/A (2) NZA NZA __None
rcsion: Control/Power IPCEA 5-61-404 Standard
Relative par 3.9, 3.7.3 Material
Humidity (%) 100 100 (3) 6.7 Reauirement Kone
.curacy: Reqg'd: N/A
Cexon: M/A Chemical
1tegary: Attachment A Spray N/A N/A {3) N/& N/A dNor.2
irvice: Attachment A : NURER-0588 Generic
. Radiztion ? Materials Material
, (RAD) 3x10 ax107 (4) List Test Nore
‘,cat on: Room 2 Aqing N/A Z0 vears (2) Attachmant €21 Oper, Experience Nane
cod Level Zlev: 5§32
ove Flood Level: :gs’( Submergence N/A N/A (8 N/A ‘ N/A Nose

1tes: (1) Sce Secticn 2.4 in 79-013 report. | ~  Prepared by: W

(2) Sec Sectisn £.1.2 in 75-018 report. ' ? V22/0
< -
(3) 211 notes and other information not on these A ' R by.ﬂ?_‘_g#*__
sheatls are on the attached appendix sheats. :
(4) See Section 3.0 and/or Appendix B in 79-018 report. - , QA Acceptance:
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Attachment A

System: T4
Unit: 1
Component: CABLE 1/c #14AWG (PN)

Mark: WCA

Plant I. D. No. Room

Function/Service

1ES552-11 2 FCV-74~1 CONT
1E8553~1 2 FCV-74~1 CONT
1ES554~1 2 FCV=74~] CONT
1ES565-1 3 FCV-74-12 CONT
1ES566-~1 2 FCV=74-12 CONT
1ES567-1 2 FCV~74~12 CONT
1E5577-1 2 FCV=74~2 CONT
1ES578~1 2 FCV-74~2 CONT
1ES579-1 2 FCV-74~2 CONT
1ES590-1 2 FCV-T74~13 CONT
1ES591-1 2 FCV~-74~13 CONT
1ES592~1 2 FCV-74~13 CONT
1ES1152-1 2 FCV=74~7 CONT
1ES1155~1 2 FCV=-74-7 CONT
1ES1156-1 2 FCV=-74.7 CONT

tes 249-0/24

Rey o

Category Operating Time

A 1 Year

;

D e . it

<




Contract No.

72¢7-75128

72X7- 74885- 1
7307-84528
§703-91618
72€7-75328-1
7025-5:179-1

822378

822639) 722’332522-1
822915)

72C7-83874-1

ATTACHMENT B

Mark WCA

Ipe -

N
PN
PN
PN
PN,
PN

PN

ges 24-2(24

lev Q;Z
Manufacturer
Plastic Wire % Cable Corp
Brand-Rex
Plastic wWire & Cable Coro
Brand-Rex
8rand-Rex
Brand-Rex

Plastic wWire & Cable Corp

Plastic Wire & Cable Corp
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Revision: 0

ATTACIMENT C

IPCEA $-61-402 Paragraph 3.9 and Appendix 0
TVA Engineering Report No. 1943

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

Rooms 1-18

This class of cables was purchased under TVA Standard Specification
Mo. 25.013, based on IPCEA S-61-402 (NEMA WCS). oThese standards
prgvide a sroduct with an operating rating of 75  C continuous,

957 C (203" F), 500-hour overload rating total in a normal lifetime.
They are constructed of po'yethylene insulation with Nylon and PVC
Jacketing,

The jacket material has a higher retention of strength at elevated
temBerature » a5 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 brief’y surpass the
softening temperature of the insulation. However, owing to the
thermal time lags in the cable wateria) and cable installation, the
insulation nor even the jacket experience the temperature profile
until some time has elapsed.

TVA has conducted tests (Chattancoga Central Laboratories Report

No. BIL-81-6821 dated October 1980, of these cables under a temperature
profile which envelopes all the HELB profiles. Following this

exposure these samples sustaincd a dielectric test immersed 1.

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

and 2200 volts for 5 minutes in succession.

It is therefore our engineering judgment that this test confirms
the above and justifies interim ~~eration until these types can be
fully qualified by our Wyle Labo:itory 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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QA Acceptance:

ENVIROAMENT COCUMENTATICON Rer QUALTFICATION ouTST ;.::u‘lxu'
EQUIPMENT DESCRIPTION : - METHOD Iess
Specifi- Qualifi- Specifi- Qualifi-
| Pararetar cation cation cation cation _
i Sitrn b A 1 1 None
sien: T4 Operating  [Attachmentnl | Yoo i B
i2nt ID No. Attachment A Time (1 '
:mponent Cable WCA
VA () Attachments None
wnufacturar: Attacanent 8 T““p‘(’SS“" 139 153 (3) C.1 and C.2 |Attacroent C.3
. ' . Pressure
.del Number: N/A
(PS1A) 1.0 N/A (¢) N/A NZA | MNone
mction: Control/Power [PCEA §-61-4034 Standard
’ Relative par 3.9, 3.7.31 Material '
Humid.ty (%) 100 100 (&) 6.7 Reouirement | None
curacy: Req'd: N/A :
Camon: N/A Chemical i )
ra— Spray 1 :
1tesory: Attachment A N/A N/A (4) N/A N/A | None
wrvice: Attachment A ; NURER-0588 Generic
. Radiction Materials Material
(RAD) 3x10’ ax107 | (5) List Test | _None
cation: Room 5 Aging N/A 20 years (2) Attachment €2 Opgr, Experience None
1094 Level Elev: 552°
ove Floed Level: :lgsx Submercence N/A N/A (8 N/A . N/A . None
ites: (1) See Sectice 2.4 in 79-018 report. Prepared by: M
(2) See Secticn £.1.2 in 73-018 report. . / /o/2 :/§0
. = Reviewed by:W___
(3) A1) notes and cther information not on these
sheets ar2 cn the attached appencix sheets.
(4) See Section 3.0 and/or Appendix B in 79-018 report.




System:
Unit:

Comporient
Mark:

Plant I. D. No.

74
1

Attachment -,

CABLE 1/c Fl4AWGC (PN)
WCA

1E53052~11

1ES3053-11
1ES3054~11

LES3065-11
1ES3066~11

LES3067-11
-1E83077-11

1ES3078~11
1ES3679-~11
1ES3090-11
1ES3091-11

LES3092-11
1ES3662-11

1ES3663-11

W vvv-u'v'u-usv-u~u~uvl

3

i

Fur
rul

FCV

FCV

FCV-

FCV-
FCV-7
FCV=1.- ..
FCV-74-25
FCV=-74-25
FCV=74-25
FCV-74-36
FCV-74-36
FDC- 7436
FCY~74-98
FCV-74-98

ryice

n
¥

AT
JONT
CONT
CONT
CONT
CONT
CONT
CONT
COLT
CONT

€8 24 ~0/2S
Rev 52
Category Operating Time
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|
|
|
|
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ATTACHMENT 8

Mark WCA

Iype

PH
PN
PN
PN
PN,
PN

PN

ees 294-0/25

Rey O

Manufacturer

Plastic Wire & Cable Corp
Brand-Rex
Plastic Wire & Cable Coro
Brand-Rex
Brand-Rex
Brand-Rex

Plastic Wire & Cabie Corp
Plastic Wire & Cable Corp
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Sheet No.: EEB-72¢-0/725

Revision: _ 0

ATTACHMENT C

IPCEA $5-61-402 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). o1hese 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
temaeraturea, 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 MELB profiles. Following this

exposure these sanples 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 Gualification 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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: (3)
icility: Browns Ferry Nuclear Plant SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _EEB74-0126
e ) Revision _ &
scket: 50-259 Dute _y/20-272-%o
ENVIRITAENT CCCUHENTATION REF QUALTFICATION OQUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITENS
Specifi- Qualifi- Specifi- Qualifi- i
Paramater cation cation cation cation
sstem: 74 Cperating Attachment Al 1 Year ét:achmnt i:g:n::?ng None
iant ID No. Attachment A Time o . y
gmponant Cable WCA
1/C #14 AWG (PN) Er bt
achmen
:nufecturar: Attachment 8 Te‘“"fEﬁ““ 217 153 (a)  IC.7 and €.2 |Attachwent C.3 None
l
. Pressure
Jcel Number: N/A .
: (PSIA) 15.0 N/A (4) N/A N/A — None
unction: Control/Power IPCEA 5-61-403 Standard
: Relative par 3.9, 3.7.1 Material
Humidity (%) 100 100 {3) 6.7 Reauirement Kone
ccuracy: Req'd: N/A
Cemon: N/A Chemical :
ategory: Attachment A Spray N/A N/A () N/A i N/A None
arvice: Attachment A : NURE(:-0588 Generic
. Radiztion Materials Material
(RAD) _3.x10’ 4x107 ( 4) List Test None
scatior: Room 6 : : "
Aqina N/A 20 vears (2) Attachment €21 Qper, Experience ‘one
i0od Level Zlev: 532
Jove Flood Level: ;gs)( Submergence N/A N/A () N/A _ N/A Sons
ates: (1) See Section 2.4 in 79-018 report. . Prepared by:.ZELJZ:Lulé;ézl—-
(2) See Secticn £.1.2 in 79-0:8 report. ‘ k. . . $e2% 7,
A . \ . © Reviewed by: #Ml#__
(3) A1l notes and other information not on these A , C

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




Attachment A (g 24 = Qs

System: 7% Rev O

Unit: 1

Component: CABLE 1/c FL4AWG (PN)

Mark: WCA

Plant 1. D. No. Room Function/Service Category Operating Time
1V2253 6 FSV-74-102 SUPPLY A/B 1 HR/1 YR
1V2254 6 FCV-74~-102 CONT A 1 Year
1v2255 6 FCV-74~102 CONT !
1V2264 6 FCV-74-103 CONT
1v2265 6 FCV=-74~103 CONT
1V2266 6 FCV-74-103 CONT
1v2256 6 FCV=74-119 CONT
1v2257 3 FCV~74~-119 CONT
1V2258 6 FCV-74~119 CONT
1v2267 6 FCV-74-103 CONT
1v2268 6 FCV=-74~120 CONT
1V2269 6 FCV-74~120 CONT |
1ES677-1 6 FCV=74-57 CONT -
1ES$702-1 6 FCV-74-58 CONT |
1ES690-1 6 FCV-74~59 CONT !
1ES3177-11 6 FCV=74-71 CONT | !
1E$3627-11 6 FCV=74=72 CONT <+ W/
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ATTACHMENT B

Mark WCA

Type

PN
PN
PN
PN
PN
PN

PN

(8 _Z24-0/26

Rev O

Manufacturer

Plastic Wire % Cable Corp
Brand-Rex
Plastic Wire & Cable Coro
frand-Rex
Erand-Rex
Brand-Rex

Plastic Wire & Cable Corp

Plastic wire & Cable Corp
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c.1

Sheet No.: EEB-7¢-0/2¢

Revision: 0

ATTACHMENT C

IPCEA S-61-402 Paragragh 3.9 and Appendix D

C.2 TVA Engineering Report No. 1943

C.3

C.4

o e ————

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 5-61-402 (NEMA WC5). _These siandards
provide a Broduct with an operating rating of 75° C continuous,

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

The jacket material has a higher retention of strength at elevated
tengerature » 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
scftening 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 temperati=e 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 .

Reviewed by:

G* .. ~ptance:
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cility: Browns Ferry Nuclear Plant SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) %hcet No. _FEB74-0127
dt i Revision
chet: 50-259 Date jo—-22-O
’ ENVIRGAMERT DOCUVENTATION ReF GUALTFICATION OJ1S ARSING
EQUIPMENT DESCRIPTICN - METROD ITERS iy
Specifi- Qualifi- Specifi- Qualifi-
pParemater cation cation cation cation
.2at 1D No. Attachment A Time ) . ol Ll
‘mponent Cable WCA
1/C #14 AWG (PN) FERpPEL
tachments
aufacturar:Attachment B Temp?sggure 308 153 (4) C.1 and C.2 |Attachment C.3 None
. Pressure
cel Nuwber: N/A .
(PSIA) 21.5 N/A () N/A T _lone
nction: Control/Power IPCEA $-61-403 Standard
' Relzative par 3.9, 3.7.3 Matevjia'l .
Humidity (%) 100 100 (a) 6.7 Recuirement None
curacy: Req'd: N/A
Cemon: N/A Chemical :
et B =t Spray : _
tegary: Attachment A N/A N/A (4) N/A N/A Nore
‘rvice: Attachment A : NURER-0588 | Generic
. Radiation Materials Material
Sy {RAD) 2y100 4x107 (4) List Test None
- s oom .
Eations Aaing N/A 20 _years (2) Attachment C.21 Qpgr, Experience Ngne
cod Level Zlav: 532° '
ove Flood Level: ;:sﬁ( Submergence | N/A N/A (a) N/A N/A i

Sce Section 2.4 in 79-018 report.
S2e Section £,1,2 in 75-018 report.
A1l notes and other informetion not on these

sheets ara on the attached appendix sheets.

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

Prepared by: 74 2% andell

QA Acceptance:

ze/g0
Reviewed by: Q—M——




Attachment A

EEB 729-0137

Rev (D

System: 74

Unit: L

Component: CABLE l/c #14AWG (PN)

Mark: WCA

Plant 1. D. No. Room Function/Service
1E5528-1 7 FCV=74~53 CONT
1E852. 11 7 FCV~74-53 CONT
1ES8534~1 7 FCV=-74-53 CONT

Categqory Operating Time

:'\ 1 .Yﬁar

L !




Contract No.

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

gg;ggg; Sequoyah
72C7-75228-1
822915)

72C7-83874-1

S ————————— .

ATTACHMENT 8

Mark WCA

EE8 _Z24-0!27

ney O

Manufacturer

Plastic Wire & Cable Corp
Brand-Rex _
Plastic Wire & Cable Corn
Brand-Rex

Brand-Rex

Brand-Rex

Plastic Wire & Cable Corp
Plastic Wire & Cable Corp




C.1

Sheet No.: EEB-7¢4-012%

Revision: 0

ATTACHMENT C

IPCEA $-61-402 Paragraph 3.9 and Appendix D

C.2 TVA Engineering Report No. 1943

C.3

C.4

Cable types: P., 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
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 Mylon and PVC
Jacketing.

The jacket material has a higher retention of strength at elevated
temBerature » a5 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 temperalure 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 €60 voits ac for 6 minutss, 960 volts ac for 5 minutes,

and 2200 volts for 5 minutes in succession.

It is therefore cur 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 cutage.

Temperature Qualification Method

C.3.1 Standard material long-term overload ‘emperature rating
C.3.2 Engineering Analysis

The post-HELB conditions are Yess than the normal cable rating and,

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

Prepared by:

Reviewed hy:

QA Acceptance:
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(3)
cility: Browns Ferry Nuclear Plant SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. _ EEB74-0128.
it: ) Ravision _p
cket: 52-252

Date _p-22-%0

"ENVIRUTVMENT DOCURENYATICN REF | QUALIFICATION 1| CoISTALING
EQUIPMENT DESCRIPTION METHOD | ITEXS
Specifi- Qualifi- Specifi- Qualifi- { b
Parameter cition cation cation cation ;
‘stem: 14 Operating Attachment A 1 Year Attachment Engineering | None
ant 1D No. Attachment A Time o C.4 Analysis
]
.mponent Cable WCA
1/C #14 AWG (PN) S
4 achments
nufacturar:Attachment B Tem9?8§§“re 147 153 (a) _ |c.1 and C.2 |Attachment C.3 None .
del Numder: N/A P'(';'g'fx‘;e l
i 15.0 N/A (3) M/A N/A None
nction: Control/Power IPCEA $-61-402 Standard
‘ Relativa par 3.9, 3.7.1 Material
Humidity (%) 6.7 Reauirement None
curacy: Req'd: N/A 100 100 8 ‘
Cemon: N/A Chemical
:tegory: Attachment A chiad N/A N/A (4) N/A N/A “None
:rvice: Attachment A , NURER-0%588 Generic
. Radiation Materials Material
'i (RAD) 2.1x107 l 4x107 (4) List Test _None
cation: Room 8 Aging N/A 20 vears (2) Attachment €21 0per _Experience None
t0od Level Zlev: 532 ;
sove Flood Level: YesX Submergence N/A N/A N/A N/A None
No (&) i : - =
Jies: (1) Sce Section 2.4 in 73-013 report. " Prepared by: M__
(2) See Secticn 4.1.2 in 75-018 report. ‘ /
av% bl 5 Reviewed by: (£
(3) A notes and other information nat on these
sheets are on the attached appendix sheets. :
(4) See Section 3.0 and/or Appendix B in 79-018 report. QA Acceptance;




Attachment A

EER 29-0028
System: 74 v 2
Unit: 1
Compcnent: CABLE 1/c #14AWG (FN)
Mark: wWCA
Plant 1. D. No. Room Function/Service Category Operating Time
1ES3165-11 8 FCV-74~75 CONT A 1 Year
1ES3152-11 4 FCV-74~74 CONT
1ES540~1 3 FCV=74-52 CONT
1ESS41- 1 8 FCV-74-52 CONT
1ES528-1 8 FCV-74=53 CONT
1ES529-11 8 FCV-74-53 CONT
LES652-1 8 FCV-74-60 CONT
1ES665-1 8 FCV-74=61 CONT
1ES3040-11 8 FCV=74-66 CONT |
1ES3029-11 8 FCV-74~67 CONT |
1ES3028-11 - FCV-74~67 CONT i |
1ES3041-11 8 FCV-74-66 CONT U C W
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ATTACHMENT B

Mark WCA

EEB 29-0(2 €
Rev QO

Manufacturer

Plastic Wire & Cable Corp
Brand-Rex
Plastic Wire & Cable Coro
Brand-Rex
Brand-Rex
Brand-Rex

Plastic Wire & Cable Corp

Plastic Wire & Cable Corp
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Sheet No.: EEB-74-0i28

Revision: 0

ATTACHMENT C

IPCEA 5-61-402 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 WCS). 0These standards
prgvide & groduct with an operating rating of 75° C continuous,

95" € (203" ), 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 hioher retention of strength at elevated
tengeraturea, as the material was subjected to air oven aging of
1717 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
scftening 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. BIL-81-682] 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 2270 volts for S minutes in succession.

It is therefore our engineering ju ‘'gment 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 refucling outage.

Temperature Qualification Method

€.3.1 Standard material long-term overload temperature rating
C.3.2 Engineering Analysis

The post-HELB conditions are Tess 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:




c\lity Browns Ferry Nuclear Plant

pOo?

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

(3)

Sheet No. _ FEB74-0129

A% i Revision [o)
cket: 50-259 Date ,0-23-30
ENVIROWMENT DOCUHENTAT [Gn RE- QUALTFICATION OCTSTANGING
EQUIPMENT DESCRIPTION - METHOD ITENS B
Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation e
‘steém: ‘ . Attachment Engineerin None
stem: 74 Operating Attachment A 1 Year c“ac " Anglysis 9
ant !0 No. Attachment A Time 0
ympanent Cable WCA
W Sh A 19 Attachments
.nufacturar:Attachment B Tempfsggure 214 153 (4) C.1 and C.2 Attachment C.3 None
Pressure
dal Numder: N/A / )
(PSIN) 5.0 N/A (4) N/A N/A l None
mction: Control/Power IPCEA S-61-403 Standard
‘ Relative par 3.9, 3.7. ﬂate(ial _
Hunidity (%) 100 100 (a) 6.7 Reauirement Kone
.curacy: Reg'd: N/A
Cemon: N/A Chemical .
.tegory: Attachment A Spray N/A N/A (4) N/A N/A  None
rvice: Attachment A : NUREG-0588 | Generic
R Radiation ; Materials Material i
(RAD) 2.1x10 4x107 (4) List Test |____None
«cation: Room 9 Aging N/A 20 _vears (2) Attachment C.2! Oper, Experience | hone
.00d tevel Slev: §32° |
yove Flood Level: 1§sx Submergence N/A N/A () N/A N/A l Ning
i

ies: (1) Sece Sectior 2.4 in 79-018 report.
(2) Sse Secticn 2,1.2-in 75-01B report.

(3) A1) notes and other information not on these
sheets are on the attached appencix sheets.

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

Prepared by: ﬂwm&

. i
Reviewed by :Wﬂ

QA Acceptance:




System: 74
Unit: 1

Attachment A

Component: CABLE 1/c #14AWG (PN)

Mark: WCA

Plaat . D. Ne.

1ES3152-11
LES652-1
1ES665-1
1ES553-1

Room Function/Service
9 FCY=-T74~74 CONT
9 FCV-74-60 CONT
9 FCV=-74-§1 CONT
9 FCV-74-1 CONT

[ER 24970129

Rev ©

Category Operating Time

lA 1 Year

N ,
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Contract No.

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

822378)
822639) . >equoyah

72C7-83874-1

ATTACHMENT B

Mark NCA

Type .

PN
’N
PN
PN
PN.
PN

PN

EEB Z4-0129

Rev O

Manufacturer

Plastic Wire & Cable Corp
Brand-Rex
Plastic Wire & Cable Coro
Brand-Rex
Brand-Rex
Brand-Rex

Plastic Wire & Cable Corp
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Revision: 0

ATTACHMENT C

IPCEA S-61-402 Paragraph 3.9 and Appendix D
TVA Engineering Report No. 1942

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
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 briefly surpass the
softening tewperature of the insulation. However, owing to the
thermai 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 te<ts (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

C.3.1 Standard material Tong-term overload temperature rating
€.3.2 Engineering Analysis

The post-HELB conuitions 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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Reviewed by:
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Ve ENVIROTVENT BCCURENTATICT REF l QUALTFICATION dﬁT@?:Z?TﬁET‘
EQUIPMENT DESCRIPTION 1 METHOD ITEMS .
: Specifi- Qualifi- Specifi- Qualifi=-
Peramater cation cation cation cation
sren: 74 Operating Attachment Al 1 Year et:acwnt ::g:;::;h% None .
ant !D No. Attachment A Time () :
‘Tponent Cable WCA l
1/C #14 AWG (PN) R
achments
aufacturar:Attacnment B Tempf&g;“'e 174 153 (a) C.1 and C.2 |Attachment C.3 ot
i . Pressure
€2l Numder: N/A
_ (PSIA) 15.0 N/A (4) N/A N/A |___Nome
mction: Control/Power IPCEA 5-61-403 Standard
! Relative par 3.9, 3.7.3 Material :
Humidity (%) 100 100 (4) 6.7 Reauirement ' None
:curacy: Req'd: N/A
amon: MN/A Chemical )
itegory: Attachment A pray N/A N/A (4) N/A N/A None
:rvice: Attachment A - NURER-0588 | Generic
. Radiation Materials Material
) (RAD) 2 1x10% 4x107 (4) List Test : None
eation: oom 12 Aging N/A 20 years (2) Attachment C21Qpar, Experience None
tead Level Zlev: §32° . |
eve Floeod Level: I:sx Submergence | N/A N/A (8 N/A O N/A Nosa
stest (1) See Sectica 2.4 in 73-018 report. Prepared L) ﬂ7’7~%]~f]{
(2) See Secticn 4,1.2 in 73-0'8 report. ' o YO
.cp Reviewed by: 5 ol
(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 79-018 report. QA Acceptance:




System:
Unit:

Component:
Mark:

Plant 1. D.

Attachment A

74
1

CABLE 1/c #14AWG (PN)
WCA

No. Function/Service

1ES1169-I
1ES1170-1

FCV=-74~77 CONT
FCV=74~77 CONT

Category

Operating Time

A
A

1 Year
1 Year
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T ATTACHMENT B
Mark WCA
Contract No. Type . Manufacturer
72X7-74885-1 PN Brand-Rex
73C7-84528 PN Plastic Wire & Cable Coro
67C3-91618 PN Brand-Rex
72C7-75328-) PN, ) Brand-Rex
70C7-54179-1 PN Brand-Rex
TR 822378) Sequoysh
B22639) PN Plastic Wire & Cable Corp

72C7-83874-1

\
\
\
|
|
|
72C7-75128 PN Plastic Wire &4 Cable Corp
|
Plastic Wire & Cable Corp |
|
\




