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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)Facility: Browns Ferry Nuclear Plant Sheet No. EEB-74-0001
~

Unit: 3 Revisicn 0
*

Docket: 50-296 Date /o-z z-#o q

.
ENVIRONMENT DOCUMENTATION REF QUALIFICATION OuiSTANDING i

EQUIPMENT DESCRIPTI0tl METHOD ITEMS

Specifi- Qualifi- Specifi- Quali fi-
Parameter cation cation cation cation

System: 74 Operating \ttachment A 1 Year Attachment C.5 Engineering

Plant 10 No. Attachment A Time Analysis None

(1)
Component Cable -~ Weg
1/c, #12 AWG (PNJ) .

Attachments
Manufacturer: Attachment B Tempe5ature

( F) 325 153 (4) C.2 and C.3 Attachment C.4 None
'

.

PressureModel Number: N/A
(PSIA) 69.7 N/A (4) N/A N/A' No'e

. . *

Furfetion: IPCEA S-51-402 Standard
Control / Power 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
S fayP '

g g W g g hCategry: Attachment A

Serv'2: Attachment A 6.5xf0'lf
fluREG-0583

Radiat'on 4x10 / Materials Generic Material None
7'

(RAD) 4ttach. C.1 4x10 (4) List Test
ocadon: 0 Aging N/A 10 years (2) Attachmant C.3 1oer. Exoerience

Flood Level Elev: 552'
Above Flood Level: YesA Submergence N/A N/A

( 4) N/A N/A None

Prepared by:/BbMNotes: (1) See Section 2.4 in 79-01B report.
(2) See Section 4.1.2 in 79-01B repor?. /#/4

''

* ***~

(3) All notes and other information not on these r

sheets are on the attached appendix sheets. -

QA Acceptance:
- (4) See Section 3.0 and/or Appendix B in 79-01B report.
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EEB -7Y-dea l*

System: 74 .

Unit: 3 e ;

f'
. ; , nev d _

Component: Cable,1/C, #12 AWG PN .

-

Mark: WBB . .

-
..

.

.

Plant I. D. No. Room Eunction/0ervice C_ategory Operating Tirne

3ES1182-I FCV-74-47 Control A 1 Year

3ES3687-II FCV-74-47
3ES3678-II FCV-74-47
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~ EEB -7 V-# # /.

.

* .

Rev 0,

I

ATTACHMENT B
i .

I MarkWBB
.

.
.

Manufacturer
*

Contract No. Type, ,

.

67C3-91618 PN Brand-Rex .

73C7-84528 PN Plastic Wire & Cable Corp

72C7-75328-1 PN Brand-Rex. ,

70C7-54179-1 PN . .' Brand-Rex
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Sheet No: EEB ry-cool
-

Revision: 0

.

ATTACHMENT C

C.1 Integrated Dose - 10 years plus accident

Beta Dose
'

References:
.

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

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

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

4. 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.

9The 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
val ue. 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 sh'eidine
material, and assigning a factor of 5 for the insta11atir.1 shielding
of metal trays, cuiduit, boxes, and flexible conduit, wc arrive at
a total effective dose of .8 x 10' rads of beta.

Since the energy dissipation of gamma radiation ocgurs via ionizing
processes, one can add the accident dose of 4 x 10' rads of gamma
directly. The . accumulated integrated. ganna .10-year. dose (the time - -

presently assigne: to connectors and penetrations) amounts to 72.5 x 10 rads whici; 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 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: 6E6 14-000I
~

s

Revision:

.

ATTACHMENT C (Continued)

C.1 (Continued)
7

Since the above value of 7.3 x 10 islessthanthbvaluesforwhich
we have in-air) test data for SROAJ types (1.2 x 10 ) and for XLPE, it is concluded that the beta dose in an accidenttypes (2 x 100 *
will not disqualify the cables presently installed, and the cables
will remain operable in the service environment.

C.2 IPCEA S-61-402 Paragraph 3.9 and Appendix 0

C3 TVA Engineering Report No.1943

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 (llEMA WCS). These standgrds provide a
product with an operating rating of 750 C continuous, 95 C(2030 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 ganna 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 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.

C.4 Temperature Qualification Methq(,... . . ,,,,,,,,, , , ,

... ,,. , , , . .

C.4.1 Standard material long-term overload temperature rating

C.4.2 Engineering analysis
,

~
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)!acility: Crowns Ferry Nuclear Plant . Sheet No. EEB 74-0002
Revisio'n oinit: 3 ~

Date /o/za/Po'ccket: 50-296
ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING

METHOD ITEMS .

EQUIPMENT DESCRIPTION
Specifi- Qualifi- Specift- Qualifi-

Parameter cation cation cation cation

Operating Attachment A' 1 Year Attachant Engineering None.ystem: 74
C.4 Analysis

'lant ID No. Attachment A Time '

(1)
:omponent cable MBB

1/c,#12AWG,(PNJ) ,-

.

Temp ure None
*anufacturar: Attachment B 292 153 (4) C n Attachment C.3

Pressure ,

'odel Number: N/A (4) N/A n/a none(PSIA) 15.0 nf4 -

' unction: Control / Power IPCEA S-61-402 Standard

Relative par 3.9, 3.7.2 Material -

Humidity (%) 100 100 (4) 6.7 Requirement None

.ccuracy: Reg'd: N/A
Demon: N/A Chemical

Sprayategory: Attachment A N/A N/A (4) N/A N/A 'None

ervice: Attachment A NUREG-0588 Generic
Materials Ma terialRadiation 7

(RAD) 3x10 4x107 (4) List Test None,

acadon: Room 2 Aoinq N/A 70 voars (2) Attachment C.2 Onor. Ewnerience None

Iced Level Elev: 552'
bove Flood Level: Yes X Submergence N/A N/A N/A - N/A None

No (4)

otas: (1) S(e Section 2.4 in' 79-010 report. Prepared by: #3. A.__J

Reviewed by: OA /A(2) See Section 4.1.2 in 79-013 report. '

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

0^ '##E #"'**
(4) See Section 3.0 and/or Appendix B in 79-01B report. -g-

c .
' ' *

. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



Attachment A

EEB 7N~O0 Z

- System: 74 Rev O
Unit: 3

Component: cable 1/c #12
Mark: WBB

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

3R3264 2 MIS-74-137A PMP RM A 1 Year
Humidity Cont

3R3263 2 ME-74-137A
4

3R3256 2 MIS-74-137B
3R3262 2 TTS-74-136A A/C remp

if yControl*
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EEB 74-6002.-
,

*
.

1 .

Rev 0

ATTACHMENT B

' '

Mar'k W88
.

1, -

ManufacturerConte ='' No. tee. -
-

'

! 67C3-91618 'PN Brand-Rex

73C7-84528 PN Plastic Wire & Cable Corp
-

Brand-Rex72C7-75328-1 PN . - ,

4

'

Brand-Rex70C7-54179-1- PN . .' -
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Sheet No.: EEB- 7'l - M2

Revision: 0-
,

ATTACHMENT C

.

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

C.2 TVA Engineering Report No.1943'

e

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

Rooms 1-18

This class of cables was purchased under TVA Standard Specification
These standards

No. 25.013, based on IPCEA S-61-402 (NEMA WCS). g C continuous,
prgvide a graduct with an operating rating of 7595 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
as the material was subjected to air oven aging of

temgeratureg,F)for7 days. Only compartments 1, 2, 3, 6, 9, 10,1 21 C (250
and 11 show HELB profiles which more than briefly surpass the

.

softening temperature of the insulation. However, owing to the
themal time lags in the cable material and cable installation, the
insulation nor even the jacket experience the temperature profile
until some time has elapsed.,

j 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 thisj. exposure these samples sustained a dialectric 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

C.3.1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

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

'

Prepared by:

Reviewed by:

QA Acceptance:

-

I
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SYSTEM COMP 0tiENT EVALUATION WORK SEEET (Rev 2)
. ~

EEB 74-0003 [Sheet No.!acility: Browns Ferry Nuclear Plant
Jnit: 3 Revisicn o :

ccket: 50-2 % Date fo/ea/so |
,

ENVIRONF.ENT DOCUMENTATION REF QUALIFICA1 TON OuTSTA';0ING
,'

EQUIPMENT DESCRIPTION METHOD- ITEMS ..

iSpecifi- Qualifi- Specifi- Qualifi-
:

Parameter cation cation cation cation (

;yst m: 74 0Perating Attachment A' 1 Year Attachmen : Engineering None,

'lant'ID No. Attachment A Time C.4 . Analysis -g,

| :omponent Cable WBB .
!

! 1/c,#12AWG,(PNJ) ~

Attachments
*anufacturer: Attachment B Temp ure
. - 294- 153 (4) C.1 and C.2 Attachment C.3 None'

. -

~

Pressure. ,

$delNumber: N/A ,

Mene ' - !

'

(PSIA) 15.0 nfA (4) N/A N/A4

'

IPCEA s-61-402 Standard"uriction: Control / Power --

4

Relative ' par 3.9, 3.7.] Material --
,

Humidity (1) 100 100 - (4) 6.7 Requirement Nor.e '

.ccuracy: Reg'd: N/A
De mn: N/A Chemical ;-

~ Spray.:ategory: Attachment A - N/A N/A (4) N/A N/A "None

ervice: Attachment A - NUREG-0588 Generic>

.

: Radiation Materials Material ;

(RAD) 3 x 10 4x10I (4) List Test None7 !
'

ocation: h5- '

Aging N/A 20 vears (2) Attachment C.2 Oper. Exoerience ' N'ene

'

i 'lood Level Elev: 552' .

bove Flood 1.evel: YesJC Submerge: ice . N/A N/A N/A N/A. None
'

No ( 4) . .* *

o '

\ ' '

i otes: (1) See Section 2.4 in' 79-OlB report. Prepared by: // 4 A - J//'

\ f.h*.

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

i: (3) All notes and other information not on these
*

Reviewed by: o8m-

. sheets are on the attached appendix sheets.
' . g-- p

t
-

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

gA Mceptance: .

-

, .,
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Attachment A

EEB-79 Coo 3 |

System: 74 J

Rev o
Uni t: 3

Component: Cable 1/c #12
Mark: WBB

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

3R3254 5 TTS-74-136B A 1 Year
B/C TEMP CONTROL
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EEB ' 74-0003-

.

.
.

Rev o,

.

' ATTACHMENT B..
.

Mr'k WB
*

- .

-
.

Contract No. g Manufacturer
; .

'

67C3-91618 PN Brand-Rex

73C7-84528 PN - Plastic Wire & Cable Corp *

2

Brand-Rex| 72C7-75328-1 PN -
. .

70C7-54179-1 PN Brand-Rex
,

.

v. x.. .;.

i.- :,

. .,
.. , .

..i
. . . .

.. - ..n .

. 9 .%,.. .
*

y. r 'y
n

. . .;;

l .
; - -.

? . .vg .4 .

<.g.
!
f '.> a :k . . .,

.

3::t .
. .

, .... o
r..b.. . . . . .. .. . z.

. . ..
...

. . . r..
-

MQ., :.=
;; .

re .. ,e

. . . . ..-< . . .,- ,
.

,
,

. a.

.. . .. %. .p*3. ' . .:.e .

. .
I

. ' 1 "|= . **. ' . . * * . ,
I

.
,,

. . . I

. .t * '

u .., u, ..
-

4
,.,%

* .,

J
.

.*

S

.

a

t

.

.

**

.

o

k

ee
.

.

.

G

|

I e

I
I

.

.
G

e

G

.
.

. .
.

- - . . - - . -- .. . . . . . - . . . . . . . . . . . . . _ .
.

.i
r---.. w y,_.r . , ,.,- ,, -- - . -,, _. ., , - - . - - . . .- . . . , -.



- .- - -

_ _ _ .

8C

'

Sheet No.: E28- N -co3

Revision: 0

ATTACHMENT C

iC.1 IPCEA S-61-402 Paragraph 3.9 and Appendix 0
!

C.2 TVA Engineering Report No.1943 4

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

Rooms 1-18

This class of cables was purchased under TVA Standard Specification
These standards

No. 25.013, based on IPCEA S-61-402 (NEMA WCS). g C continuous,
prgvide a groduct with an operating rating of 75

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

j

The jacket material has a higher retention of strength at elevated
as the material was subjected to air oven aging of

temgeratureg,F)for7 days. Only compartments 1,2,3,6,9,19,121 C(250
and 11 show HELB profiles which more than briefly surpass the

I softening temperature of the insulation. However, owing to the
themal time lags in the cable material and cable installation, the
insulation nor even the jacket experience the temperature profile-

until some time has elapsed.
3

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

.

exposure these samples sustained a dielectric test imersed 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 th: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.

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,
i

in our judgment, the cables could operate satisfactorily for a,

|
post-accident of a year.

,

Prepared by: k

Reviewed by: ;

!QA Acceptance:
I

|
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SYSTEM COMP 0NENT EVALUATION WORK SHEET (Rev 2) Sheet ?!o. EEB 74-0004'acility: Browr.; Ferry Nuclear Plant
Init: 3 Revisic'n o

~

!ccket: 50-296 Date /o/u /fo

ENVIRONMENT DOCUP.ENTATION REF QUALIFICATION 00TSTA';Dit;G

EQUIPMENT DESCRIPTION METHOD ITEMS .

Specifi- Qualifi- Specifi- Qualifi-
Para: eter cation cation caticn cation

Operating Attachment A' 1 Year Attachecnt Engineering None'75I * 7
C.4 Analysis

lant 10 No. Attachment A Time ~

(1) _ _ _ .

:omponent Cable HBB
1/c, #12AWG, (PNJ) .

lancfacturer: Attachment B 157 153 (4) , nd Attachment C.3 NoneTemp ure

1

Pressureodel Number: N/A
(PSIA) 15.0 N/A (4) N/A N/A None

uriction: Control / Power IPCEA S-61-402 Standard

Relative par 3.9, 3.7.2 Material .

""
100 100 W

ccuracy: Reg'd: N/A
Demon: N/A Chemical

ategory: Attachment A' Spray
N/A N/A (4) N/A N/A 'None

ervice: Attachaent A NUREG-0588 Generic
Radiation Materials Material

7 4x107 (4) List Test Mone,

(RAD) 2.1 x 10 ,

Ocation: Room 8 .

'/0 voars (2) Attacnment C 2 Oner. Exnerience MnneAq1nq N/A
_

Icod Level Elev: 552'
bove Flood Level: Yes X Submergence N/A N/A N/A - N/A None

No (4)
Prepared by: //X) d,,m. ~Jstas: (1) See Section 2.4 in 79-01B report.

(2) See Sectica 4.1.2 in 79-013 report. Qgg,p g
/(3) All notes and other information not on these g

sheets are on the attached appendix sheets. -

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

_
-
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Attachment A

EEB-74-occ +System: 74
Unit: 3 Rev c

Component: Cable 1/c #12
Mark: WBB

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

3ES3690-II 8 FCV-74- 10lFSV-23-56 A 1 Year
SUPPLY

3ES3687-II 8 FCV-74-47 Cont A 1 Year ,
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Rev 0

. ATTACHMENT B
.

'

Mar'k WBB
.

i .

Contract No. M Manufacturer
.

, . ., -

67C3-91618 PN Brand-Rex
73C7-84528 PN Plastic Wire & Cable Corp

i

72C7-75328-1 PN Brand-Rex.

70C7-54179-1 PN . . Brand-Rex
.
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Sheet No.: EEB- 7@oOO4

'

Revision: 0-

ATTACHMENT C

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

rC.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 WCS). These standards
prgvide a graduct 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
as the material was subjected to ' air oven aging of

temgeratureg,F)for7 days. Only compartments 1, 2, 3, 6, 9, 10,1 21 C (250
and 11 show HELB profiles which more than briefly surpass the
softening temperature of the insulation. However, owing to the
thennal 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 temrature
profile which envelopes all the HELB profiles. Following this
exposure these samples sustained a dielectric test innersed in
water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 volts for.5 minutes in succession.

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

C.3 Temperature Qualification Method

C.3.1 Standard material long-tenn overicad temperature rating

C.3.2 Engineering Analysis

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

Prepared by:

Reviewed by:

QA Acceptance:

. - _ - - . .-
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)Facility: Browns Ferry Nuclear Plant Sheet N,0. EEB-74-0005
Unit: 3 Revision 0

Docket: 50-296 Date /e-z z-88~

.
ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING

METHOD ITEMS
EQUIPMENT DESCRIPTION

Specift- Qualift- Specifi- Qualifi-
Parameter cation cation cation cation _ _

System: 74 Operating \ttachment A 1 Year attachment C.5 Engineering

Plant ID No. Attachment A Time Analysis None

(1)
'

Component Cable WCA
l/c, #14 AWG (PN) .

ach e
??anufacturer: Attachment G Temp ure

PressureModel Number: N/A
(PSIA) 69.7 N/A (4) N/A N/A' None

i' Fuitction- IPCEA S-61-402 Standard
Control / Power - Relative par 3.9, Material

Hu .dity (C 100 100 (4) 3.7.3, 6.7 Requirement. None
Accuracy: Reg'd: N/A

Demon: N/A Chemical

Category: Attachment A Spray .

Service: Attachment A 6.5xf0'If NUREG-0588

Radiation 4x10 / Materials Generic Material None
7

(RAD) 4ttach. C.1 4x10 (4) List Test'

ca on: 0 Aginq N/A 10 years (2) Attachment C.3 10er. Exoerience

Flood Level Elev: 552'
Above Flood Level: Yes t Submergence N/A N/A

(4) N/A N/A |None.

Prep;ared by:'IB L - _ I *Notes: (1) See Section 2.4 in 79-01B report.
'

'

(2) See Sectio,n 4.1.2 in 79-018 report. "" # --~~

(3) All notes and other information not on these f [
___

sheets are on the attached appendix sheets. -

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

-
___ ___
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Attachment A

EEB-?/- crocNf'
.

System: 74
Unit: 3 Rev 0

1
j

Component: Cable 1/c #14 AWG |

Mark: WCA
-

j

I

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

3ES540-I O FCV-74-52 Cone / 1 Year
'

3ES541-1 0 FCV-74-52
3ES547-I O FCV-74-52 '

;
' 3ES3040-II O FCV-74-66 .

1
3ES3029-II O FCV-74-67
3ES3028-II O FCV-74-67
3ES3041-II O FCV-74-66

-

.

3ES3034-II O FCV-74-672

| 3ES3041-II 0 FCV-74-66
3ES528-1 0 FCV-74-53
3ES529-II -0 FCV-74h53

3ES1182-I O FCV-74-47
;

3ES3687-II- 0 FCV-74-47

l' 3ES3678-II O FCV-74-47
:

.i

<

r

. , -

e

4

-

$

I

s

!

!

;

''
;

| .
.
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EEB -7'/~0003 |
*

.

Rev a.

~

ATTACHMENT B
.

Mark WCA

Manufacturer
Contract No. _ Type .

.

72C7-75128 PN Plastic Wire & Cable Corp

72X7-74885-1 PN Brand-Rex
-

73C7-84528 PN Plastic Mire & Cable Coro'

67C3-91618 PN Brand-Rex~

72C7-75328-1 PN. Brand-Rex*
,

70C7-54179-1 PN Brand-Rex

~ TR 822378) Plastic Wire & Cable CorpPN822639) 72 ''8-1
822915) Plastic Wire & Cable Corp
72C7-83874-1 .

i

.

'
'

.

i

:

!

I

.
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Sheet No: EEB- 74 - o o c 5~

Revision: 0

ATTACHMENT C

.

C.1 Integrated Dose - 10 years plus accident

Beta Dose
t

References:

l. W. W. Parkinson, O. Sisman, October 1970, The Use of Plastics'

and Elastomers in Nuclear Radiation.

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

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

4. 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.

9The 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, agd flexible conduit, we arrive at

,

a total effective dose of .8 x 10' rads of beta.

Since the energy dissipation of ganina radiation oc urs via ionizing
processes, one can add the accident dose of 4 x 10 rads of gansna

,

...Jitrec11y c The accumulated integrated ganina 10-year, Aose -(the. time ~.m s~
..u4...,,..~

presently assigned to connectors and penetrations) amounts to 72.5 x 10 rads which added directly gives a total dose of 7.3 x 10
rads. In addition, since the containment is inerted in operation,
the scission rate and deterioration of the insulation and jacketing
materials through oxidation will be much less than for tests:

! conducted in air.
-

;

i
-

.

!



. . _ _

. .

1C.

Sheet No: E68 -2 4-0007

Revision: o'

ATTACHMENT C (Continued)

C.1 (Continued) -

7
4

Since the above value of 7.3 x 10 is less than thb values for which
b test data .for SROAJ types (1.2 x 10 ) and for XLPEwe have in-ai

types (2 x 10 ), it is concluded that the beta dose in an accident ,

i *will not disqualify the cables presently installed, and the cables
will remain operable in the service environment.

C.2 IPCEA S-61-402 Paragraph 3.9 and Appendix D

C.3 TVA Engineering Report No.1943

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 WCS). Thesestandgrdsprovidea0product 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 have geen thus far has exposed ,

them to a gama 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 themoset 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, themal 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.

*

C.4 .Temperaty_re Qualifjcation Method _.

C.4.1 Standard material long-term overload temperature rating

C.4.2 Engineering analysis

.

e

.

~ " - ' u -, . . _ , . , . , . , , _ . _ . , _ . , . , ,
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Revision No: 0

ATTACHMENT C (Continued)

i
Because of the conservatism of the tests for XLPE and for siliconeC.5
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.

*
.

T

4

h.

I,:

-o,
3

l'

I.

Prepared by:

Reviewed by:

QA Acceptance:
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)Facility: Browns Ferry Nuclear Plant Sheet No. EEB- 74-0006. ~

Unit: 3 Revision 0
~

Cocket:50-296 Date fo/22/9o
ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING

EQUIPMENT DESCRIPTION METHOD ITEMS
Specift- Qualifi- Specift- Qualifi-

Parameter cation cation cation cation
System: 74. Operating Attachment A' 1 Year Attachment Engineering None

Plant ID No. Attachment A Time
'

C.4 Analysis
'

(1)
Component Cable WCA-

1/c, #14 AWG (PN) .

'

Manufacturar: Attachment B Tempgaure None
158 153 (4) C n Attachment C.3 j

PressureP.odel Number: N/A
(PSIA) (4) N/A N/A None15.0 N/A

Function: Control / Power IPCEA S-61-402 Standard
- Relative par 3.9, 3.7.: Material .

Accuracy: Reg'd: N/A
Demon: N/A Chemical .

Category: Attachment A Spray
[ .None

Service: Attachment A . NUREG-0588 Generic
Radiation Materials Material7

(RAD) 3x10 4x10I (4) List Test None
.,

L cation: Room 2 '

Aging N/A 2n voars (2) Attachment C.? Doer. Exnerience None-

Flood Level Elev: 552'
Above Flood Level: Yes x Submergence N/A N/A

'

N/A N/A None
No ( 4)

-

Notes: (1) See Section 2.4 in 79-018 report. Prepared by: // A# /J/
4- .

(2) See Section 4.1.2 in 79-018 report. - ' gy
(3) All notes and other information not on these 7

- g
sheets are on the attached appendix sheets.' -

A QAAcceptance:I- (4) See Section 3.0 and/or ' ppendix B in 79-018 report. -g
.

.

9
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Attachment A.

EEB-74 o oC 4System: :74
Rev C3Unit: 3

Component: cable 1/c #14 AWG
Mark: UCA

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

3ES552-I 2 FCV-74-1 Cont A 1 Year
3ES553-I 2. FCV-74-1
3ES554-1 2 FCV-74-1
3ES565-I 2 FCV-74-12

l
3ES566-I -2 FCV-74-12
3ES567-I 2 FCV-74-12 ,

;3ES577-1- 2' -FCV-78-2
3ES578-I 2' FCV-74-2
3ES579-I 2 FCV-74-2
3ES590-1 2 FCV-74-13
3ES591-I 2 FCV-74,-13
3ES592-I. 2 FCV-74-13
3ESil55-I 2 FCV-74-7
3ESil56-1 2 FCV-74-7
3ESil52-1 2 FCV-74-7
2ES3714 2 FCV-74-96

3

j 2ES3715 2 FCV-74-96 |

' .3ES3737 2 FCV-74-97
3ES3738 2 FCV-74-97

. ( 3R3264 2 MIS-74-137A PMP RM A 1 Year
HUMIDITY CONT'

3R3263 2 ME-74-137A
3R3256 2 MIS-74-137B
3R3255 2 ME-74-137B
3R3262 2 TTS-74-136A A/C TEMP

CONTROL

.,.

.

1

I

!

.

.

l
.

e

. . . .. -. . . . - .
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EEB 79-000l-

.

Rev o

ATTACHMENT B

' Mark WCA

Contract No. Type Manufacturer.

72C7-75128 PN Plastic Wire & Cable Corp

72X7-74885-1 PN Brand-Rex ,

73C7-84528 PN Plastic Wire & Cable Corp
~

i 67C3-91618 PN Brand-Rex r.
I'

72C7-75328-1 PN.
' Brand-Rex

!
70C7-54179-1 PN Brand-Rex i

'TR 822378
822639 PN Plastic Wire & Cable Corp i'

72 2 -1
822915)
72C7-83874-1

Plastic Wire & Cable Corp
.

t

$

!

.

!:,

i

]:
,

4e -

4

|

:
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Sheet No.: EEB- 7@coc6,

Revision: 0

ATTACHMENT'C

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

C.2 TVA Engineering Report No.1943
t

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

Rooms 1-18

This class of cables was purchased under TVA Standard Specification
These standards

No. 25.013, based on IPCEA S-61-402 (NEMA WCS). g C continuous,
prgvide a graduct with an operating rating of 7595 C (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
as the material was subjected to air oven aging of

temgeratureg,F)for7 days. Only compartments 1, 2, 3, 6, 9, 10,1 21 C (250
and 11 show HELB profiles which more than briefly surpass the
softening temperature of the insulation. However, owing to the
thennal 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.

t

C.3 Temperature Qualification Method

C.3.1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

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

\
Prepared by: -

Reviewed by:

QA Acce tance.r
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SYSTEM' COMPONENT EVALUATION WORK ' SHEET (Rev 2) Sheet No. EEB 74-0007!acility: Browns Ferry Nuclear Plant -

Revision oInit: 3 -

Date fo/zz,/polocket: 50-296
ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING |

EQUIPMENT DESCRIPTION METHOD ITEMS

Specifi - Qualifi- Specift- Qualifi-
Parameter cation cation cation cation

.

:ystem: 74 Operating Attachment A' 1 Year Attachmer t Engineering None

'lant ID No. Attachment A Time C.4 Analysis ,

(1)
:omponent Cable MCA

1/c,#14AWG,(PN) .

Attachments
Temp ure

294 153 (4)
' C.1 and C.2. Attachment C.3 Honebnufacturer: Attachment B

..

Pressureodel Number: N/A _

(PSIA) 15.0 N/A (4) N/A N/A None
,

'uriction: Control / Power IPCEA S-61-402 Standard -

.
'

Relative par 3.9. 3.7.3 Material .

#
00 100 W

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

Spray
ategory: Attachment , A N/A N/A (4) N/A N/A *None

ervice: Attachment A NUREG-0588 Generic:
Materials Ma terialRadiation 3 x l'07 4x10I ( 4) List Test None(RAD)

oca. tion: Room 5 ' N'oneAging N/A 70 voars (2) Attachment C.2 Ooer. Exoerfence

lood Level Elev: 552'
bove Flood Level: Yes % Submergence N/A N/A N/A N/A None

'

No ( 4)
.

--

otes: (1) See Section 2.4 in' 79-OlB report. Prepared by:/.M.#a m md/
,

(2) See Section 4.1.2 in 79-018 report. Reviewed by: 8 /Ie
(3) All notes and other infomation not on these - y

sheets are on the attached appendix sheets. , .

-

QA Acceptance.~

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

EEB-74- ocN2 7'
'

System: 74
Rev <?Unit: 3

Component: Cable 1/c #14 AWC

Mark: WCA

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

3ES3052-II 5 FCV-74-24 Cont A 1 Year

3ES3053-II 5 FCV-74-24 I
'

3ES3054-II 5 FCV-74-24
3ES3065-II 5 FCV-74-35
3ES3066-II 5 FCV-74-35 *

3ES3067-II 5 FCV-74-35
3ES3077-II 5 FCV-74-25
3ES3078-II 5 FCV-74-25
3ES3079 5 FCV-74-25
3ES 3090-II 5 FCV-74-36
3ES3091-II 5 FCV-74-36
3ES3092-II 5 FCV '/4b36
3ES3637 5 FCV-74-30
3ES3662-II 5 FCV-74-99
3ES3663-II 5 FCV-74-99 ,

!

4

'

..

e

e

$

Dg

f
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EEB 74-0007-

.

Rev O

ATTACHMENT B |

.

Mark WCA

Contract No. Type Manufacturer.

.

72C7-75128 PN Plastic Wire & Cable Corp
72X7-74885-1 PN Brand-Rex
73C7-84528 PN Plastic Hire & Cable Corp

PN Brand-Rex
,

67C3-91618 -

72C7-75328-1 PN. Brand-Rex q~

70C7-54179-1 PN Brand-Rex

TR 822378)
822639) PN Plastic Wire & Cable Corp .

72 '' 8- 1
822915)
72C7-83874-1

Plastic Wire & Cable Corp
i

.

f

I

.

+

4

j'

.
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Sheet No.: EEB- 7'/-coo 7

Revision: 0

ATTACHMENT C

C.1 IPCEA S-61-402 Paragraph 3.9 and Appendix 0

C.2 TVA Engineering Report No.1943
,

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

Rooms 1-18

This class of cables' was purchased under TVA Standard Specification
These standards

No. 25.013, based on IPCEA S-61-402 (NEMA WC5)'. g C continuous.
prgvide a graduct with an operating rating of 75
95 C (203 F),- 500-hour overload rating total in a nomal lifetime.
They are constructed of polyethylene insulation with Nylon and PVC
jacketing.

The jacket material has a higher retention of strength at elevated
as the material was subjected to air oven aging of

temgeratureg,F)for7 days. Only compartments 1, 2, 3, 6, 9, 10,121 C (250
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 imersed 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 confims
the above ar.d justifies interim operation until these types can be
fully qualified by our Wyle Laboratory tests to be concluded next
' April or replaced at the next refueling outage.

C.3 Temperature Qualification Method

C.3.1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

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

Prepared by:

Reviewed by:

QA Acceptance:

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

EEB 74-0003'acility: Browns Ferry Nuclear Plant
! nit: 3 Revisicn o

-

locket: 50-296 Date jo/22 /Bo
.

ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING

EQUIPMENT DESCRIPTION METHOD ITEMS .

. Specift- Qualifi- Specift- Qualifi-
Parameter cation cation cation cation

Wstem. 74
'

Operating Attachment A' 1 Year Attachment Engineering None

'lant ID No. Attachment A ~ Time
'

C.4 Analysis
'

|cmponent Cable MCA
__

(1)

1/c,#14AWG,(PN) .

!anufacturer: Attachment B Temp ure
220 153 (4) 1a Attachment C.3 None

Pressureodel Number: N/A -
(PSIA) 15.0 N/A

'
(4) NM N/A 'None

~uriction:' Control / Power IPCEA S-61-402 Standard' -

-

Relative par 3.9, 3.7.2 Material - .
-

.ccuracy: Reg'd: N/A -

Demon: N/A Chemical
Sprayategory: Attachment A .None

ervice: Attachment A NUREri-0588 Generic
,

Radiation Materials Material
7

(RAD) 3.1 x 10 4x107 (4) List Test None
,

cadom Room 6^ Aqinq N/A 70 vears (2) Attachnent C.2 Doer. Exnerience 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-OlB report. Prepared by: // A/-..yl
'

(2) See Section 4.1.2 in 79-01B report.
R ed @ db/b-

'

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

QA Acceptsnce:~~

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

EEB-7t-c10 0 8System: 74

Unit: .3 Rev o

Component: Cable 1/c #14 AWC
Mark: WCA

Plant I. D. No. Room Function / Service Categorg Operating Time
,

3ES3682-II 6 FCV-74-46 Cont A 1 year

3ES2979-II 6 FCV-7472-

3V2253 6 FSV-74-102 Supply A 1 Hour
B 1 Year

3V2254 6 FCV-74-102 Cont A 1 Year -

3V2255 6 FCV-74-102
.3V2264 6 ' FCV-74-103

3V2265 6 FCV-74-103
3V2256 6 FCV-74-119

-3V2257 6 FCV-74-119

.
3V2258 6 FCV-74-119
3V2267 6 FCV-74' 103
3V2268 6 FCV-74-120
3V2269 6 FCV-74-120
3ES3684-II 6 FCV-74-46
3ES677-I 6 FCV-74-57
?.ES680-1 6 FCV-74-57
3ES705-I. 6 FCV-74-58
3ES690-I 6 FCV-74-59
3ES693-I 6 FCV-74-59
3ES3177-II 6 FCV-74-71
3ES3180-II 6 FCV-74-71
3ES3627-II 6 FCV-74-70
3ES3630-II 6 FCV-74-20
3ES3190-II 6- FCV-74-73''

3ES3193-II 6 FCV-74-73
3ES702-I 6 FCV-74-58

i
'

3V2266 6 FCV-74-103
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EEB '74-0008 i
-

.

Rev o*

'

ATTACHMENT B
. .

kMar. WCA

ManufacturerContract No. g .

72C7-75128 PN plastic Wire & Cable Corp

72X7-74885-1 PN Brand-Rex

73C7-84528 PN Plastic ilire & Cable Coro'

67C3-91618 PN Brand-Rex |
~

72C7-75328-1 PN, Brand-Rex"
,

70C7-54179-1 PN Brand-Rex
4

,.

TP. 822378
PN Plastic Wire & Cable Corp i

822639
72 -1

822915 Plastic Wire & Cable Corp
72C7-83874-1 . 8
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.
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Sheet No.: EEB- 7'f -dooS
, . ,

Revision: 0-

ATTACHMENT C

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

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). 0These standards
prgvideagroductwithanoperatingratingof75 C continuous,95 C (203 F), 500-hour over1 ad rating total in a nomal lifetime.
They are constructed of polyethylene insulation with Nylon and PVC
jacketing.

The jacket material has a higher retention of strength at elevated
as the material was subjected to air oven aging of

temgeratureg,F)for7 days. Only compartments 1, 2, 3, 6, 9, 10,121 C(250
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-81-685.1 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 conditions are less than the normal cable rating and,
in our judgment, the cables could opvate satisfactorily for a
post-accider.t of a year.

Prepared by:

Reviewed by:

QA Acceptance: .

i
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S .]' :o.a

SYSTEM COMPONENT EVALUATION WORK ' HEET (Rev 2)S Sheet No. EEB 74-0009facili : Browns Ferry Nuclear Plant .

Jnit: Revisic'n o
*

locket: 50-296 .Date /o/zz /po

ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING~

EQUIPMENT DESCRIPTION METHOD ITEMS .

.
Specift-. Qualifi- Specift- 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 .

(1)
:omponent Cable WCA

1/c,#14AWG,(PN)
'

.

lanufacturer: Attachment B Temp ure
308 153 (4) C . Attachment C.3 None

Pressuretodel Number: N/A _ 21.5(PSIA) (4) N/A N/A 'None 'N/A
'uriction: Control /Powcr ! LPCEA S-61-402 Standard' '

i'

Relative par 3.9, 3.7.2 Material - .-

'

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

Sprayategory: Attachment A N/A N/A (4) N/A N/A 'None'

ervice: Attachment A .
NUREG-0588 Generic
Materials MaterialRadiation '62 x l0 4x10I ( 4) List '.est None'

(RAD) '

oca. tion: Room 7 Aging N/A 20 vears (21 Attachment C.2 Goer. Exnerience None

lood Level Elev: 552'
bove Flood Level: Yes y. Submergence N/A N/A N/A . N/A None

'

No ( 4)--

otes: (1) See Section 2.4 in;79-OlB report. Prepared by: // A# 4/
bvA.

Reviewed by: N/du(2) See Section 4.1.2 in 79-01B report. '

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

0^ A"' "'**''

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

-
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Attachment A

EEB-7't-ooo iSystem: 74
Unit: 3 Rev c

Component: Cable 1/c #14 AWG
f4 ark: WCA

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

3ES528-I 7 FCV-74-53 Cont A 1 Year

3ES529-II 7 FCV-74-53
3ES534-I 7 FCV-74-53 i ,

,

,-

e

1
|

|

.

g
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EEB 74-0009-

Rev O
# s.

ATTACHMENT B

.

Mark WCA

Contract No. ,TRe Manufacturere .
,

'

72C7-75128 PN Plastic Wire a Cable Corp
72X7-74885-1 RN Brand-Rex

,'73C7-84528 PN Plastic Hire & Cable Corp.
.

67C3-91618 PN Brand-Rex
,

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

*

70C7-54179-1 PN Brand-Rex
TR 822378) "

822639) PN Plastic Wire & Cable Corp i!72 -1822915)
72C7-83874-1 Plastic Wire & Cable Corp.

i

f

f

e
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Sheet No.: EEB- 7 4-ooo9

Revision: 0
-

ATTACHMENT C

i
C.1 IPCEA S-61-402 Faragraph 3.9 and Appendix 0

*

C.2 TVA Engineering Report No.1943

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

Rooms 1-18

This class of cables was purchased under TVA Standard Specification
These standards

No. 25.013, based on IPCEA S-61-402 (NEMA WCS). g C continuous,
vide a groduct with an operating rating of 75p

9 C (203 F), 500-hour overload rating total in a nonnal lifetime.
They are constructed of polyethylene insulation with Nylon and PVC
jacketing.

The jacket material has a higher retention of strength at elevated
as the material was subjected to air oven aging of

temgeratureg,F)for7 days. Only compartments 1, 2, 3, 6, 9, 10,1 21 C (250
and 11 show HELB profiles which more than briefly surpass the
softening temperature of the insulation. However, owing to the
thermal time lags in the cable material and cable installation, the
insulation nor even the jacket experience the temperature profile
until some time has elapsed.

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

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

C.3 Temperature Qualification Method

C.3.1 Standard material long-tem 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:
l

.

_ _ . _ . . _ . ._,t.
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)acility: Browns Terry Nuclear Plant Sheet No. EEB 74-0010r
~

init: 3 Revisicn o
-

ocket: 50-296 Date jo /22 /go

ENVIROF.ENT DOCUMENTATION REF QUALIFICATION OUTSTAN0 LNG

EQUIPMENT DESCRIPTION METHOD ITEMS .

Specifi- Qualifi- Speciff- Qualifi-
Parameter cation cation cation cation ~

|1 Year Attacnment tngineering none
.nystem- 74 Operating Attachment A' C.4 Analysis '

'lant ID No. Attachment A Time '
.

(1) ,

:omponent Cable MCA
1/c, #14AWG, (PN) .

NoneAttachments
tanufacturer: Attachment B Temp ure

157 153 (4) , C.1 and C.2 Attachment C.3
. .

[odelNumber: N/A Pressure
(PSIA) 15.0 d/A (4) N/A N/A frone

,

Turiction: Contrul/ Power IPCEA s-61-402 Standard
- Relative pa r 3.9, 3.7.2 Ma terial .

100 100 W D##
.ccuracy: Reg'd: N/A ,

Decon: N/A Chemical
Spray:ategory: Attachment A N/A N/A (4) N/A N/A 'None

ervice: Attachment A . NUREG-0588 Generic
. Materials MaterialRadiation

(RAD) 2.1 x 107 4x107 - (4) List Test None

ocation: Room 8
~

Aging N/A 20 years (21 Attachment C.2 Oner. Exnerience None

Icod Level Elev: 552'
'

'

bove flood Level: Yes % Submergence N/A N/A N/A - N/A' None
No (4)

otes: (1) See Section 2.4 in' 79-01B report. Prepared by: //B/M /
/:rR..

(2) See Section 4.1.2 in 79-018 report. ggg
(3) All notes and other information not on these . g- y

sheets are on the attached appendix sheets. -

QA Acceptance: .-

(4) See Section 3.0 and/or Appendix B in 79-01B repoit. -g
-
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Attachment A
|

I'

EEB-74-oclo '

System: 74
Rev o~,- Unit: 3

Component: Cable 1/c #14 AWG
Mark: WCA

-

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

3ES3165-II 8 FCV-74-75 Cont i 1 Year

3ES3692-II 8 FCV-24-101
3ES3675-II 8 FCV-74-101 ,

FCV-23-57 ' ..

3ES3654-II 8 FCV-74-101
.

3ES3727 8 ECV-74-100
3ES3728 -8 FCV-74-100
3ES540-I 8 FCV-74-52

3ES541-I 8 FCV-74-52'

3ES528-I 8 FCV-74-58

3ES529-II 8 FCV-74-53

3ES547-I 8 FCV-74752
3ES534-1 8: FCV-74-53
3ES2979-II 8 FCV-74-72
3ES652-1 8 FCV-74-60
3ES665-I 8 FCV-74-61
3ES3040-II 8 FCV-74-66
3ES3029-II 8 FCV-74-67
3ES3028-II 8 FCV-74-67
3ES3041-II 8 FCV-74-66
3ES655-1 8 FCV-74-61
3ES668-1 8 FCV-74-61
3ES3034-II 8 FCV-74-67
3ES3047-II 8 FCV-74-66
3ES3091-II 8 FCV-74-30 |

. . .

I e

1

D

'
- , - - , . , - ,. ,,
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EEP 74-0010-

Rev C.

ATTACHMENT B
.

Mark WCA .

,

ManufacturerContract No. , Type .

72C7-75128 PN Plastic Wire & Cable Corp
72X7-74885-1 PN Brand-Rex !

73C7-84528 PN Plastic Wire & Cable Coro'

PN Brand-Rex j ".~

67C3-91618 -

72C7-75326-1 PN. Brand-Rex*

70C7-54179-1 PN Brand-Rex

TR 822378)
.'

PN Plastic Wire & Cable Corp i-

822639) 72 -1
822915)
72C7-83874-1

Plastic Wire & Cable Corp
. i
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Revision: 0
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ATTACHMENT C

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

C.? iVA 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). g C continuous,
These standards

pgvide a graduct with an operating rating of 7595 C (203 F), 500-hour overload rating total in a normal lifetime.
They are constructed of polyt hylene insulation with Nylon and PVC
jacketing.

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

as the material was subjected to air oven aging of
temgeratureg,F)for7 days. Only compartments 1, 2, 3, 6, 9, 10,1 21 C (250
and 11 show HELB profiles which more than briefly surpass the
softening temperature of the insulation. However, owing to the
thermal tine lags in the cable mater.31 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 imersed in
water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 volts for 5 minutes in succession.

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

C.3 Temperature Qualification Method

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

C.3.2 Engineering Analysis

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

Prepared by:

Reviewed by:

I QA Acceptance:
,

. _ . . .
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3)
SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)'acility: Browns Ferry Nuclear Plant 3 g EEB 74-0011.

Init: 3 Revisio'n o
,

ocket: 50-296 Date /o/2.2 /,po
- ENVIRO.V.ENT DOCUMENTATIO.1 REF QUALIFICATION OUTSTANDING

EQUIPMENT DESCRIPTION METHOD ITEMS .

Specifi - Qualifi- Specifi- -Qualifi-
Parameter cation cation cation cation

*

Year achmen-; i ring Noneystem: 74 ~

Attachment A,Operating
lant 10 No. Attachment A Time r .

(1) i >

omponent Cable NCA
1/c #14AWG, (PN) -

Attachments
'anufacturer: Attachment B Tempgsure 211 153 (4) C.1 and C.2 Attachment C.3 None-

.. .

Pressure .

odel Number: N/A
. (PSIA) (4) n/A

' N/A' 'None15.0 ft/A
^

urfction: Control / Power IPCEA S-61-402 Standard
*

Relative par 3.9, 3.7.2 Material~
* .

100 M0 W U D "
ccuracy: Reg'd: N/A

Demon: N/A Chemical
Spray . ,

.ategary: Attachment A

ervice: Attachment A - j NUREG-0588 Generic
Radiation- - Materials Material

(RAD) 2.1 x 107 4x107 (4) tist Test None
'

ocadon: Room 9 Agina N/A 20 years (2) Attachment C.2 Oper. Exnerience 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-OlB report. Prepared by:gJ# d1/*

/99A.

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

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

QA Acceptance:-

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

EEB-7'i- co i lSystem: 74
Rev O/, Unit: 3

Component: Cable 1/c #14 AWG
Mark: WCA

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

3ES3152-II 9. FCV-74-74 Cont A 1 Year

3ES652-1 9 FCV-74-60 .

3ES665-I 9 ' FCV-74-61
3ES655-I 9 FCV-74-61 '

3ES668-1 9 FCV-74-61

,

!
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EEB 74-n nit.

'

.

Rev O-

ATTACHMENT B
< .

Mark WCA .

Contract No. ,Typ.e, Manufacturere .

.

72C7-75128 PN Plastic Wire & Cable Corp
72X7-74885-1 PN Brand-Rex ,

'

73C7-84528 PN Plastic blire & Cable Coro
67C3-91618 PN Brand-Rex g,.

72C7-75328-1 PN. Brand-Rex* ..

70C7-54179-1 PN Brand-Rex
TR 822378

822639 PN Plastic Wire & Cable Corp !

72 -1
822915
72C7-83874-1 Plastic Wire & Cable Corp

. ,

'
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.
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;
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Sheet No.: EEB- 74 -co#1
g

Revision: 0-

ATTACHMENT C

C.1 IPCEA S-61-402 Paracraph 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 WCS). 0These standards
pgvide a graduct 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
as the material was subjected to air oven aging of

temgeratureg,F)for7 days. Only compartments 1, 2, 3, 6, 9, 10,121 C (250
/ 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 imersed 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.

C.3 Temperature Qualification Method

C.3.1 Standard material long-tenn 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:

| QAtscceptance:
l
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SYSTEM COMPONENT EVALUATION WORK ' SHEET (Rev 2)!acility: Browns Ferry Nuclear Plant
'

Sheet N,0. EEB 74-0012. ,

. Init: 3
~

Revision o l

lockat: 50-296 Date fo/zz/Fo.

ENVIRONMENT DOCUF.ENTATION REF QUALIFICATION OUTSTA';0ING

EQUIPMENT DESCRIPTION METHOD ITEMS .

Specifi - Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation

;ystem: 74 9perating Attachment A 1 Year Attachment Engineering None '

'lant ID No. Attachment A Time C.4 Analysis .

(1)
%mponent Cable MCA

!1/c,#14AWG,(PN) -

TempSpr*'
Attachments

lanufacturer: Attachment B 199 153 (4) C.1 and C.2 . Attachment C.3 None

..

Pressure
|odel Number: N/A _

15.0 gfg (4) nla N/A Nnne
-

'udction: Control / Power IPCEA S-61-402 Standard .-

. Relat. Pa Material .
.

Humid (%) 100 100 (4) 6.7 Reauirement None

.ccuracy: Req'd: N/A -

Demon: N/A Chemical
Sprayategory: Attachment A N/A N/A (4) N/A N/A 'None

ervice: Attachment A . NUREG-0588 Generic
Radiation Materials Material .

(RAD) 3.1 x 104 4x10) (4) List Test None

ocation: Room 12 '

Aginq N/ /. 70 voars (2) Attachment C 2 Ooer. Exnerience None

lood Level Elev: 552' -

bove Flcod Level: Yes X Submergence N/A N/A .' N/A - N/A None
No (4)*-

otes: (1) See Section 2.4 in'79-OlB report. Prepared by: //A # M //
/shk-

.

(2) See Section 4.1.2 in 79-018 report. Reviewed by: N/Ie8A
-

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

QA Accept'ance:(4) See Section 3.0 and/or Appendix B in 79-01B report.-
.
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Attachment A

System: 74 EEB-74-oct 2
g- Unit: O

Component: cable 1/c #14 Awa

Nark: WCA

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

3ES1169-I 12 FCV-74-77 Cont A 1 Year'

3ES1170-1 12 FCV-74-77 I ( )
.

as

!

I

..

.

9
e

O 6



. - . - - .. . ..

-

.L*

EEB 7 4-do/ 2-

.

Rev c

ATTACHMENT B
.

Mark WCA ..

Manufacturer.Contract No. g .

72C7-75128 PN Plastic Wire & Cable Corp

72X7-74885-1 PN Brand-Rex ,

'

73C7-84528 PN Plastic blire & Cable Coro ;

67C3-91618 PN Brand-Rex ;(
,

72C7-75328-1 PN. Brand-Rex*

70C7-54179-1 PN Brand-Rex
5

822639)0)
822378! TR

PN Plastic Wire &-Cable Corp i
'

72 -1
822915 Plastic Wire & Cable Corp4

72C7-83874-1 i

a
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Sheet No.: EEB- w .ootp_

Revision: 0

ATTACHMENT C

C.1 IPCEA S-61-402 Paragraph 3.9 and Appendix 0

C.2 TVA Engineering Report No.1943

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

Rooms 1-18

This class of cables was purchased under TVA Standard Specification
No. 25.013, based on IPCEA S-61-402 (NEMA WCS). 0These standards4

prgvide a groduct with an operating rating of 75 C continuous,95 C (203 F), 500-hour overload rating total in a nonnal lifetime.
They are constructed of polyethylene insulation with Nylon and PVC
jacketing.

,

The jacket material has a higher retention of strength at elevated4

as the material was subjected to air oven aging of
temgeratureg,F)for7 days.1 21 C (250 Only compartments 1, 2, 3, 6, 9, 10,

I and 11 show HELB profiles which more than briefly surpass the
softening temperature of the insulation. However, owing to the'

thennal 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 imersed 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.

l.3 Temperature Qualification Method

C.3.1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

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

,

,

Prepared by: s

Reviewed by:

!| QA Acceptance:
i,

| f
|

-. .- . - .- -- .~. - -
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)Facility: Browns Ferry Nuclear Plant Sheet N,0. EEB 74-0013

Unit: 3 Revision O
Docket: 50-206

~

Date fo/z2 /go

ENVIRONMENT DOCUMENTATION REF QUALIFICATION 00TST/dDING
EQUIPMENT DESCRIPTION METHOD ITEMS

Specifi- Qualifi- Specift- Qualifi-
_

Parameter cation cation cation cation

System: 74 Operating Attachment A 'l year Attachment C.3 Engineering None
Piant ID Nc. Attachment A Time Analysis and -

(1) Tmt
Component Cable WDD ,

1/c,#18AWG,(CPJ) - *
eous

TempSgure is7 32s (4) Attachment C.1 Test NoneManufacturer: Attachment B

..

PressureModel Number: N/A
(PSIA) 15.0 N/A (4) N/A N/A None

Function- Control / Power Generic
Relative Simultaneous

Accuracy: Reg'd: N/A
Demon: N/A Chemical

Category: Attachment A Spray
/A N/A (4) N/A N/A None

S'ervice: Attachment A .

Ra a on 7 b " tial2.1 x 10 6.9x107 (4) Attachment C.1 t None
,

location: Room 8
[NoneAging N/A 40_ years (2) Attachment C.2 Generic Mat'l Test

Flood Level Elev: 552'
N/A N/A None

Above Flood Level: Yes X Submergence N/A N/A .

No (4) -

.lotes: (1) See Section 2.4 in 79-010 report. Prepared by: N.4 4__...J- /
/.so.

(2) See Section 4.1.2 in 79-018 report. Reviewed by: h# -/ .(3) All notes and other information not on these ,

sheets are on the attached appendix sheets. -

QA Acceptance:'

(4) See Section 3.0 and/or Appendix 8 in 79-01B report. -g
'

-

s

e



i

..

Attachment A

System: 74 EEB-74-col 3
Unit: 3 Rev o

Component: Cable 1/c #8 AWG

Mark: WDD ~

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

3ES3163-II 8 FCV-74-75 Supply A 1 Year
* ''

3ES3150-II 8 FCV-74-74
,

s

/

O

.

O



. -. .-. .

-

*
.

EEB _74-0013
.

Rev o
|

ATTACHMENT B
.

Mark WD0
.

r

Manufacturer _
T 2e_Contract No. Y

TR 822936 Bellefonte CPJ Plastic Wire & Cable Corp.

86150 .

71C7-54180 CPJ Phelps Dodge
.'

75C7-~85744 CPJ Triangle Conduit & Cable
67C7-91619 CPJ, GE Cable Corp-

72C7-75328-3 CPJ Rome

72C7-75533-1 CPJ Essex

}

.

.

e

4

%'

9

8

!.

.

b

4
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SYSTEM C0!'"DNENT EVALUATION WORK SHEET (Rev 2)Facility: Browns Ferry Nuclear Plant . Sheet No. EEB 74-0014
-

~

Unit: 3 Revision o~

Docket: 50-296 Date jo/2 a /go

ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING

EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi- ]

Parameter cation cation cation cation
System: 74

year Attac hent C.3 9 ri

Plant ID No. Attachment A ad
(1) 7,,o

Component Cable WDD
1/c,#18AWG,(CPJ)

- Generic.

Simultaneous
Manufacturer: Attachment B Temp ure 211 325 (4) Attachment C.1 Test None -

..

PressureModel Number: N/A
(PSIA) 15.0 N/A (4) N/A N/A None

Function': Control / Power Generic
Relative simultaneous-

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 . Generic
" 7 ential2.1 x 10 6.9x10'7 (4) Attachment C.1 h* eft

'

Location: Room 9 -

Flood Level Elev: 552'
Above Flood Level: Yes X Submergence N/A N/A N/A N/A None

No (4) -

Notes: (1) See Section 2.4 in 79-018 report. Prepared by:gAbd//
" '

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

"#I"** #-

(3) All notes and other information not on these -

. _ _
sheets are on the attached appendix sheets. -

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

.

b 9

-
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!

Attachment A'

.

EEB-74- ool'fSystem: 74

f Unit: 3 Rev o. -,

Component: cable 1/c #8 AWG
4

Mark: won
,

|
Plant I. D. No. Room Function / Service Category Operating Timei

.

3ES3150-II 9 FCV-74-74 Supply A 1 Year

3ES3163-II .9 FCV-74-75.

.-

:
*

4

.\
i

,

!

i

)
1

4

t

-

,

4

) I

.

:

i

e

,

.

b

,

.

e

_

!
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;

EEB 74-00/4
-

''
Rev O~

ATTACHMENT B
.

Mark WDD
.

Manufacturer
Contract No. g

TR 822935 Bellefonte CPJ
Plastic Wire & Cable Corp.

86150 .

71C7-54180 CPJ Phelps Dodge

75C7-85744 CPJ Triangle Conduit & Cable
-

'

67C7-91619 CPJ, GE Cable Corp-

72C7-75328-3 CPJ Rome
-

72C7-75533-1 CPJ .Essex,

.

e

e

.

O

9

e

d

j -

,

I

%

:
' - - -, - -_ _ _ . __ _
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9C
*

,

~
.-... .

' *"
' Sheet No.: EEB- 7'/ czo/ 4~,

,

,

' Revision: 0*

1
I

.

! ATTACHMENT C

,

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

C.2 NUREG-0588 Material List. *'

i C.3 Because of the conservatism of the tests for XLPE and for silicone
L 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

,

i of continued operability more than a year in the post-LOCA envire.nment.

i

-
.

,

t

7

|

;

1

4

4

$

;

-.

4

! Prepared by-
5

| Reviewed by:

QA Acceptance:

'
.

!

i

I .

t
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. EEB 74-0015
*acilitb: Browns Ferry Nuclear Plant Revisto'n o

.

Init: '

locket: 50-296 Date jo/z 2 /po
'

.
ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING

METHOD ITEMS
EQUIPMENT DESCRIPTION

Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation

;ystim:' 74 Operating Attachment A 1 year Attachment C.4 Engineering None
.

'lant 10 No. Attachment A Time Analysis and
*

(1) Tests

:omp::nent Cable WDG
1/c,#2AWG,(CPJ) . Generic

Simultaneous
fanufacturer: Attachment B Tempegature

( F) 325 325 (4) 4ttachment C.2 Test None

.

todel Number: N/A Pressure q

(PSIA) 69.7 N/A (4) N/A N/A None

function: Generic

:cntrol/ Power Relative Simultaneous .
-

Humidity (%) 100 100 (4) 4ttachment C.2 Test None

tecuracy: Reg'd: N/A
Demon: N/A Chemical -

SPI"Y|at:; gory: Attachment A N/A N/A (4) N/A N/A None.
,

Generic;ervice: Attachment A 6.5xg0'Y Sequential NoneRadiation 4x10 /
. 7

(RAD) Attach. C.1 6.9x10 (4) 4ttachment C.2 Test'

Aqing N/A 10 years (2) 4ttachment C.3 Generic Mat'l Test None.ocation: 0

flood Level Elev: 552'
ibove Flood Level: Yes K Submergence N/A N/A N/A h/A None

No f /. )

Prepared by: // zc #_..d/lotes: (1) See Section 2.4 in 79-01B report.
.

g
/aw

(2) See Section 4.1.2 in 79-01B report. *** I"

(3) All notes and other information not on these y -

___
sheets are on the attached appendix sheets. QA Acceptan'ce:

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

e



Attachment A

EEB-74-oo/ S
.

System: 74 ggy ,Unit: 3

Component: cable 1/c #2 Awa
Mark: kN

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

3ES3685-11 0. FCV-74-47 Supply A 1 year

3ES3906-II O FCV-74-67 4 } }

.

*\

.

e

I

e

9

%
9

|



_. . . _ _

_._ .

,
,

256 ~ 14-00'C
R6V O

.

" ,,
ATTACHMENT 8 ,

,

Mar)WDG .

,

ManufacturerContract No. g ,

4

67C7-91619 CPJ General Cable Corp

71C7-54180-1 CPJ Phelps Dodge
*

-! 86150 ' XFR Bellefonte CPJ Plastic Wire & Cable Corp

,

72C7-75328-3 CPJ Rome
GE78KS-824443-2 PXJ .-

72C7-75533-1 PXJ- Essex
-

.

0

- -

9

f -

.

4

e

9

3

9

e

| .
.

. . .

I, .
-

.

&

.- ,

|
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i
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*
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Sheet No: EEB 7Q-ogf g-

Revision: 0

ATTACHMENT C

C.1 Integrated dose - 10 years plus accident

Beta Dose

References:

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

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

3. M. Asaka, S. Yamamoto, 1973, Radiat$on Resistance of Plastic
Insulating Materials for Cable.

4. Anaconda-Continental Test Report No. 7911/ fated 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 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-
3 D0R guidelines section 4.2.1 and the depth dose penetration,
which owing to the low penetrating power of beta particles gives a
f actor 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 sh(siding 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 ionizing
7processes, one can add the accident dose of 4 x 10 rads of gamma

directly. The accumulated integrated gamma 10-year dose (the time
presenti 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 ir, .nsrted in operation,*

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

Sinca the above value of 7.3 x 10 is less than the values for8which we have in-air test data for SROAJ types (1.2 x 10 ) and for
XLPE types (2 x 10 ), it is concluded that the beta dose in an8

accident will not disqualify the cables presently installed, and
the cables will remain operable in the service environment.

!
| i

.



,

2C

Sheet No: EEB 74-OO f f

Revision: 0
.

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
insulation, including the severity of the mandrel bend and dielectric
test in water af ter the combined LOCA/SLB profile, it is our engineering

*

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

.

.

Reviewed by:

l

i Prepared by:
i

QA Acceptance:

i
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SYSTEM COMPONENT EVALUATION WORK SHEET (Lv 2) Sheet No. EEB 74-0016
Facilit[: Browns Ferry Nuclear Plant . ~

Jnit: Revision o
-

3ocket: 50-296 Date joht/po

ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING

EQUIPMENT DESCRIPTION
-- METHOD ITD15 .

I Qualifi-Specifi- Qualifi- Specift-
Parameter cation cation cation cation

System: 74 Operating Attachment A 1 year Attachment C.3 Engineering None
)lant 10 No. Attachment A Time Analysis and -

(1) Tmt
*

Comp:nent Cable ' WDG Generic1/c,#2AWG,(CPJ) Simultaneous
-

Temp 5gure 137 325 (4) attachment c.) Test None -knufacturer: Attachment B

P e
d.odel Number: N/A 15.0

N/A (4) N/A N/A None -

runction': Control / Power Generic
Relative Simultaneous - --

Accuracyi Reg'd: N/A
Demon: N/A Chemical

Spray
(4) N/A N/A .None!ategory: Attachment A

service: Attachment A 7 Generic
" 7

6.9x107 (4) Attachment C.1 hst "2.1 x 10-
None

.ocation: Room 8 Aoino N/A 40 years (2) Attarknent C_2 Generic Mat'l Test None

ilood Level Elev: 552'
N/A . N/A None

bove Flood Level: Yes % Submergence N/A N/A -

No~ (4) -

' Prepared by://A # d /'

totes: (1) See Section 2.4 in 79-010 report.
,.

-

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

,
ggjg'-

(3) All notes and other information not on these y' p.

sheets are on the attached appeniix sheets. -

QA Acceptance: .
~

See Section 3.0 and/or Appendix B in 79-01B report.
-3(4)-

8 *



Attachment A

EEB-N-oo/GSystem: 74
Rev oUnit: 3

Component: cable 1/c #2 Ak'G
Mark: km

Plant I. D. No. Room Function / Service Category 0 = rating Time

3ES3685-II 8 Fcv-74-47 SUPPLY A 1 Y<_ar

.
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t

..
.

t
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&

I

I
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a

EES 744 - oot t.

'REV O*

c+

ATTACHMENT B ;.

i

MarkWDG

Contract No. g Manufacturer .

67C7-91619 CPJ. General Cable Corp
CPJ Phelps Dodge71C7-54180-1 -

86150 XFR Bellefonte CPJ Plastic Wire & Cable Corp .:

i 72C7-75328.3 CPJ- Rome
'

78K5-824443-2 'PXJ GE
.

,
.

.

72C7-75533-1 PXJ Essex

.

h

e

e

,!
,

|

,

.

1

.

9

f 9

.

.

E .
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*
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' *' Sheet No.: EEB- 74-col 4
. ,

Ravision: 0'
*

'
.

ATTACHMENT C

C.1 Wyle Laboratory Report No. 43854-3.
'

,
C.2 NUREG-0588 Material List.

4

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 rore than a year in the post-LOCA environment.

!

>

.
.

I

!

,

I

.

.

Prepared by:

Reviewed by:

QA Acceptance:
;
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)Facility: Browns Ferry Nuclear Plant Sheet No. EE8 74-0017
~

Unit: 3 Revision o,

-

Docket: 50-296 Date shs/ga I

.

ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING

EQUIPMENT DESCRIPTICN METHOD ITEMS .

Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation

System: 74 Operating Lttachment A 1 year Attachment C.4 Engineeririg None

Piant ID No. Attachment' A Time . Analysis and .

(1) Test
Component Cable WDG-1 Generic1/c,#2AWG,(PXJ) .

S neltaneous
Manufacturer: Attache 3 Temp g ure

.
- ..

Model Nunter: N/A Pressure -
(PSIA) 69.7 N/A (4) N/A N/A- None .

Function: Generic'

Control / Power Relt.tive Simultaneous - .- .

Accuracy: Req'd: N/A
Demor.: N/A Chemical'

N/A . N/A (4) N/A N/A None,
| Category: Attachment A Spray

Strvice: At,..chment A 6.5x O'Y Generic ,

Sequential %Radiation 4x10 8
(RAD) Lttach. C.1 2x10 (4) Attachment C.2 Test,

Agina N/A 10 years (2) AttachmentC 3 Generic Mat'l Tesi None -Location: 0
,

,

Flood Level Elev: 552'
N/A NoneAbove Flood Level: Yes x Submergence N/A N/A N/A

,

'

No ( 4)

N:tes: (1) See Section 2.4 in 79-018 report. Prepared by: 4L# - 4/
.

- - Lnet h

-

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

~ * * #
[-sheets are oa the attached appendix .*heets. -

.

QA Acceptance:)- - (4) See Section 3.0 and/or Appendix B 11 "9-OlB report. g

i

_ . _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ _ _ _ _ _ -- - - ,- - . - - - .* __ . _ . . . _ , -



Attachm.cnt A

'

System: 74 EEB-7'/-cof 7
Unit: J Rev o

Component: Cable 1/c #2 AWG
.

Mark: WDG-1

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

3ES526-I O FCV-74-47 Supply A 1 Year

,

8)

.-

6



|

.

CEB 74-00l7

REV O*

ATTACHMENT B

Mark WDG-1'

,

Contract No. Type Manufacturer

TR 823368 Trom WBNP PXJ Cyprus Wire & Cable
821609-3

,

e

b

.

l

.

.

G

'
e

'

!



. - . - . . _ - - =_ - -- ---

SC .

Sheet No: EEB 784 -CO( 7

Revision 0

<

ATTACHMENT C

C.1 Integrated dose - 10 years plus accident

Beta Dose
j

References: .,

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

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

3. ?!. 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.
j

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 10' rads for the beta accident dose at the
-

f

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,,

A

which owing to the low penetrating power of bata 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,anpflexibleconduit,wearriveatatotal -

effective dose of .8 .3 10 rads of beta.,

Since the energy dissipation of gamma radiation oc9urs via ionizing
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 penatrations) amounts to 7
2.5 x 10 rads which added directly, gives a total dose of 7.3 x 10

4 rads.. In addition, since the containment is . rted in operation,
the scission rate and deterioration of the insuLition and jacketing,

i materials through oxidation will be much less than for tests conducted;

in air.

|
| J
i

i

.

~

i |
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SC

Sheet No: EEB 7 4 - C o |*7
J

Revision: 0
'

ATTACHMENT C (con'd)

.Since the above value of 7.3 x 10 is less than the valugs for.

which we have in-agr 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 aot disqualify the cables presently installed, and-
the cables will remain operable in the service environment.,

i C.2 TVA Engineering Report No. 1946

Cable types: -CP, CPJ, CPJJ, PXJ *

,

Rooms: 0-18 s

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:

,

i
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.'

f 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 mandxel bend and dielectric
! test in water af ter 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.

! C.3 NUREG-0588 Material List
i

i C.4 Because of the conservatism of the tests for XLPE and for silicone-
insulation, including the severity of the mandrel' bend and dielectric

i test in water after the combined LOCA/SLB profile, it is' our engineering
i 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 .
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2). Facility: Browns Ferry Nuclear Plant Sheet No. rrn 74 0018 -
. ~

Unit: 3 Revisicn o
~

Cocket: 50-296 Date to /zt/9e
ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDI.N6

EQUIPMENT DESCRIPTION METHOD ITEMS ,

Specifi- Qualift- Specifi- Qualifi-
Parameter cation cation cation cation

Attachment C.3 En rin NoneSystem: 74 Operating Attachment A 1 Year
Plant ID No. Attachment A Time Test

(1)
Component Cable WDG-1 Generic1/c,#2AWG,(PXJ) .

Manufacturer: Attachment B Temp ure
308 385 (4) Attachment C.1 t None -

PressureModel Number: N/A
(PSIA) 21.5 N/A (4) N/A N/A None -

Function: Control / Power Generic
Relative .Smultaneous ,

,*

Humidity (%) 100 100 (4) Attachment C.1 Test None
Accuracy: Req'd: N/A

Demon: N/A Chemical
SprayCategory: Attachment A N/A N/A (4) N/A N/A -None

Service: Attachment A Generic-

Radiation 2 x 106 Sequential
(RAD) 2x108 (4) Attachment C.1 Test None,

,

location: Room 7 Agino N/A 40 years (p) Attachment CdGeneric Mat'l Test None

Flood Level Elev: 552'
Above Ficod Level: Yes/( Submergence N/A N/A N/A N/A None

No ( 4) '

Notes: (1) See Section 2.4 in 79-01B report. Prepared by: R#mul'/
. - /39t

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

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

QA Acceptance:~

(4) See Section 3.0 and/or Appendix B in 79-01B repovt. -g
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Attachment A

System: 74 EEB-7'f- co I 6
Rev cUnit: 3

Component: Cable 1/c #2 AWG

Mark: WDG-1

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

3ES526-1 7 FCV-74-47 Supply A 1 Year
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ATTACHMENT B

Mark WDG-1
.
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"

Manufacturer
i Contract No. M ,

TR 823368 From WBNP PXJ Cyprus Wire & Cable
;

821609-3>
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Sheet No: EEB W - O d/ M

.s
Revision: 0

ATTACHMENT C

C.1 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
.11980.

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 suf ficient margin to give reasonable assurance
of continued operability more than a year in the post-LOCA environment.

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 af ter the combined LOCA/SLB profile, it is our engineering
judgment that there is suf ficient margin to give reasonable assurance
of continued operability more than a year in the post-LOCA environment.

.

Reviewed by:

Prepared by:

QA Acceptance:*

I
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1. '

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)Facility: Browns Ferry Nuclear Plant Sheet No. EEB 74-0019
.

~

Unit: 3 Revisicn o
*

Occket: 50-296 Date /o/zz/po

ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING

EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-

Parameter cation cation cation cation
Attachment C.3 Engineering NoneSyste:n: 74 Operating 4ttachment A 1 Year

Nft
$' "

Plant ID No. Attachment A Time
(1)

Component Cable WDG-I .

1/c, #2 AWG PXJ Generic
,.

Simultaneous .

Manufacturer: Attachment B Temp ure
157 385 (4) Attachment C.1 Test None

..

PressureModel th:bar: N/A
(PSIA) 15.0

N/A (4) N/A N/A None -

Furiction: Control / Power Generic

h(%) "itaneous'
100 100 (4) Attachment C.1

tAccuracy: Reg'd: N/A _
.

Demon: N/A Chemical

Category: Attachment A Spray
N/A N/A (4) N/A N/A None

Sbrvice: Attachment A- Generic
Radiation 7

. 8 (4) Attachment C.1 Test None
Sequential

'

(RAD) 2.1 x 10 2x10
Location: Room 8 Agino N/A 40 years (2) Attachment C.2 Generic Mat'l Test None

'

Flood Level Elev: 552'
Above Flood Level: Yes)( Submergence N/A N/A N/A N/A None

No (4)
Votes: (1) See Section 2.4 in 79-01B report. Prepared by: //M#,,, dull /

Lvw.

(2) See Section 4.1.2 in 79-01B report. - ggj^''

"V "" #
-

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

QA Acceptance:(4) See Section 3.0 and/or Appendix B in 79-018 report.
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ATTACHMENT B
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Mark WDG-1

! Contract No. g Manufacturer
,

TR 823368 From WBNP PXJ Cyprus Wire & Cable'

- 821609-3
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Sheat No: EER W -COI9

,

Revision: 0

ATTACHMENT C
.,

C.1 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 chlorida jacketing, and the PX family of
cables consisen of cross-linked polyethylene or ethylene prepylene
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.

(.
.lockbestos Company Test Report dated July 1977,
. amended 1979.

4

'

1

- Franklin Institute Test Report F-C5120 dated May
.~.1980.

These cable are 5,ualified 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.*

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
judgeant 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: i

'/ QA Acceptance:-
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' ' Attachment A
i

: .

' System: 74 EED-70 ocI9
'

Unit: J Rev o. s
# '

i

| . Component: Cable 1/c #2 AWG

Mark: WDG-1'

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

3ES526-I 8 FCV-74-47 Supply A 1 Year
#
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SYSTEM COMPONENT EVALUATION WORK SHEET.(Rev 2)Facility: Browns Ferry Nuclear Plant Sheet No. FEB 74-0020.

Unit: 3 Revisio'n o
-

Docket: 50-296 Date fo/u/go

ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING

EQUIPMENT DESCRIPTION METHOD . ITEMS .

Specifi- Qualif t- Specifi- Qualifi-
Parameter cation cation cation cation

Attachment C.3 Engineering NoneSystem: 74 Operating 4ttachment A 1 Year Analysis and
Plant ID No. Attachment A Time Test

())
iComponent Cable WDG-1 '

1/c,#2AWG,(PXJ) . Generic

Manufacturer: Attachment B Temp ure 211 385 (4) Attachment C.1 None -

PressureModel Num.ber: N/A
(PSIA) 15.0 N/A (4) N/A N/A None

Fun'ction: Control / Power Generic
Relative Simultaneous.

,*

Humidity (%) 100 100 (4) Attachment C.1 Test None
Accuracy: Req'd: N/A '

Dec.on: N/A Chemical
Spray NM S WeCategory: Attachment A

Service: Attachment A Generic-

Radiation 2.1 x 10 Sequential7

(RAD) 2x108 ( 4) Attachment C.1 Test None
,

Location: Room 9 Aginq N/A 40 years (2) Attachment C.2 Generic Mat'l Test None

Flecd Level Elev: 552'
%ove 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: ~A/ A Amub/

4 9e.

(2) See Section 4.1.2 in 79-013 report. j g'

(3) All notes and other information not on these 7-- j
sheets are on the attached appendix sheets. V-

QA Acceptance:~

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

:-

EEB-74-oozaSystem: 74
Rev o ;; ,

' Unit: 3

7
Component: cable 1/c #2 AWG

-

Mark: WDG-1
,

!

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

3ES526-1 9 FCV-47-74 Supply A 1 Year
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ATTACHMENT B

Mark WDG-1'

,

Contract No. hP.e. Manufacturer.

TR 823368 From WBNP PXJ Cyprus Wire & Cable -

821609-3
,

e

4

h

.

/
'

\I
*

,

!

.

i
i

i

.

~

!
'

-

.
_

S

&

i

I
,,, . . - - . . . _ _ . _ _ _ .. , , , _ . _ , , _ ,



j

_

12C

Sheet No: EEB 74-002O

Revision: 0

ATTACHMENT C

C.1 TVA Engineering Report No. 1946
'

Cable types: CP, CPJ, CPJa, PXJ

Roons : 0-18 .

The CP family of cables consista of cross-linked polyethylene
insulation and polyvinyl chlorida 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 - k'yle l aboratory 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 Institutt Test Report F-C5120 dated May
.'.19 80.

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 band 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.

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

Reviewed by:

Prepared by:

QA Acceptance:

*
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. EEB 74-0021!acilit : Browns Ferry Nuclear Plant
Revisio'n o. nit: -

Date fo/22/po:ocket: 50-296
ENVIRONMENT DOCW1ENTATION REF QUALIFICATION OUTSTANDING~

METHOD ITEMS ,

EQUIPMENT DESCRIPTION
Specifi- Qualift- Specifi- Qualifi-

Parameter cation cation cation cation

iystem: 74 Operating Attachment A 1 year 4ttachment C.4 Engineering None

'lant ID No. Attachment A Time Analysis and
'

(1) Tests

:omponent Cable won
1/c,'#1/0,(CPJ) - Generic

'anufacturer: Attachment B Temp g ure 325 325 (4) 4ttachment C.2 None

'odel Number: N/A Pressure
.

(PSIA) 69.7 N/A (4) N/A N/A' None

furfction: Generic

:ontrol/ Power Relative Simultaneous*

Humidity (%) 100 100 (4) 4ttachment C.2 Test
'

None

\ccuracy: Reg'd: N/A
Demon: N/A Chemical

Spray:ategory: Attachment A
Genericservice: Attachment A 6.5xf0'Y Sequential NoneRadiation 4x10./ . 7

(RAD) Attach. C.1 6.9x10 ( 4) 4ttachment C.2 Test'

Aginq N/A 10 years (2) 4ttachment C.3 Generic Mat'l Test None.ocation: 0

:lood Level Elev: 552' .

d>ove Flood Level: Yes )(, Submergence N/A N/A N/A N/A None
No (4)

totes: (1) See Section 2.4 in 79-01B report. Prepared by: g 4.# h m .u f/
'

'

(2) See Section 4.1.2 in 79-018 report.
** *** Y ' M

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

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

g
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Attachment A

System: 74 EEB-74-oo zI
Uni t: 3 Rev o

Component: Cable 1/c #10 AWG
-

Mark: WDH

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

3ES538-1 0 FCV-74-52 Supply A 1 year
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EEB 74-0021
-

Rev o.

ATTACHMENT B
:

Mark WDH
,.

ManufacturerContract No, g

70C7-92430 CPJ Essex International

71C7-54180-2 CPJ Simplex

67C7-91619- CPJ General Cable
. ,.
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Sheet No: EEB 7y- COE|

_

Revision: 0

ATTACHMENT C

C.1 Integrated dose - 10 years plus accident

Beta Dose

References:

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

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

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

4. Anaconda-Continental Test Report No. 79117 dated April 1979.

W' le Laboratory Test Report 43854-3.5. y

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

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

9
( 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 f actor 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 ionizing
7processes, 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. In addition, since the containment is inerted in operation,
the scission rate and deterioration of the insulation and jacketing 1

materials through oxidation will be much less than for tests conducted |
j

in air.

Since the above value of 7.3 x 10 is less than the values for8(12 x 10 ) and forwhich we have in-air test data for SROAJ types
8XLPE 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.

I
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Sheet No: EEB '7Y CO2 8
.

.t . Revision: 0

ATTACINENT C (con'd)
1

C.2 Wyle Laboratory Report No. 43254-3

C.3 NUREG-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 dielectria.'

test in water after the combined LOCA/SLB profile, it is our engineering ,

judgment that there is suf ficient margin to give reasonable assurance
of continued operability more than a year in the post-LOCA environment.
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Prepared by:
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QA Acceptance:
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)
i Facility: Browns Ferry Nuclear Plant Sheet No. EEB 74-0022

.

'Jni t: 3 Revisio'n o-
.

~

Jocket:- 50-296 Date fo/2a/so
,

ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING-

EQUIPMENT DESCRIPTION METHOD ITEMS .

Specif1- Qualift- Specifi- Qualifi-- ,

Parameter cation cation cation cation
i System: 74 p in9 Attachment A 1 year . Attachment C.3 in None

Plant ID No. Attachment A
(I) Toet

*

Comp:nent Cable . WOH Generic -

1/c,#1/0,(CPJ) .

Simultaneous

TempSgure 157 325 (4) Attachment C.) Test None -*anufacturer: Attachment B.

..

Pressure.! (odel Number: N/A ,

(PSIA) 15.0
N/A (4) N/A N/A None

~ fction': Control / Power Genericur

Relative Simultaneous - -*

4ccuracy: Reg'd: N/A
Demon: N/A Chemical

:ategory: Attachment A Spray
- (4) N/A N/A None

,

service: Attachment A . Generic

2.1 x 10 6.9x107 (4) Attachment C.1 h*ehential
7'

.ocation: Room 8 ~

Aqing N/A 40 years (21 Attachmont C.2 Generic Mat'l Test None
'

:lood Level Elev: 552'
N/A N/A None\bove Flood Level: Yes X Submergence N/A N/A 4

No (4) -

dotes: (1) See Section 2.4 in 79-010 report. Prepared by: N. A #_m.d/~
-

'

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

N' """ # '

(3) All notes and other information not on these #
-

b
*

'

_
sheets are on the attached appendix sheets. -

QA Accep'tance:(4) See Section 3.0 and/or Appendix B in 79-01B report. -g
-
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Attachment A

EEB-74 ooa2.'

System: 74
Unit: 3 Rev o

Component: cable 1/c #10 AWG
-

Mark: WDH

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

3ES538-I 8 FCV-74-52 A 1 Year
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EEB 74-oo22.,
. .

4

Rev C~

ATTACHMENT B
;

MarkWDH'

.

Manufacturer _
Contract No. g

.,

! Essex International
70C7-92430 CPJ'

71C7-54180-2 CPJ Simplex
-

67C7-91619 CPJ General Cable
*
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~ Sheet No.: EEB- 7'/-coo 21_, ,

Revision: 0
.

ATTACHMENT C

:
i

. C.1 Wyle Laboratory Report No. 43854-3. {
C.2 NUREG-0585 Material List. .-

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

!
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!

Prepared by:

Reviewed by: -

|
QA Acceptance:
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|

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)Facility: Browns Ferry Nuclear Plant Sheet No. EEB 74-0023.
-" nit: 3 Revision o~

Jocket: 50-296 Date jo/2 2./so|

ENVIRONMENT 00 Cut 4ENTATION REF QUALIFICATION OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITEMS .

*Specifi- Qualift- Specift- Qualifi-
Parameter cation cation cation cation

System: 74
.

Operating Attachment A 1 year Attachment C.3 Engineering None -

Slant ID No. Attachment A Time Analysis and .

(1) Txt
:omponent Cable WDH

1/c,#1/0,(CPJ)
[u

-

neous
ianufacturer: Attachment B Temp ure -

325 (4) Attachment C.1 Test None -

..

Pressureiodel Number: N/A
(PSIA) 15.0 N/A (4) N/A N/A None -

.turfction': Control / Power Generic
Relative Simultaneous

-
- -

\ccuracy: Reg'd: N/A
'

,

Demon: N/A Chemical

!ategory: Attachment A Spray
N/A N/A (4) N/A N/A None

service: Attachment A Generic.

6.9x107 ( 4) Attachment C.1 h'ehential2'.1 x 107
'

.ocation: Room 9 Aging N/A 40 years (2) Attachment C.mneric Mat'l Test None
'

:lood Level Elev: 552'
N/A N/A None\bove Flood Level: Yes % Submergende~ N/A N/A '

No (4) -

totes (1) See Section 2.4 in 79-018 report. * Prepared by: //M L ~-mi/
(2) See Section 4.1.2 in 79-01B report. Q

'
- '

. ,

(3) All notes and other information not on these f fsheets are on the attached appendix sheets. . v-'-

QA Acceptance:
"'

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

' , , -,

_ . _ _ _ _ . _ _ _ _ _ _ _ _ _ - _ . _ _ - _
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Attachment A

.EEC 74-0o23'

"

System: 74 Rev d
Unit: 3

.

Component: cable 1/c #10 AWG
Mark: WDH

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

3ES538-1 9 FcV-74-52 A 1 Year ,
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EEB 74-0023._* -

,

.

Rev o
.

ATTACHMENT B
? -

Mark WOH ,

. ..

Manufacturer
1 Contract No. Type _

,
.

70C7-92430 CPJ Essex I.:ternational
.

71C7-54180-2 CPJ Simplex,

.

~ 67C7-91619- CPJ General Cable.

.
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.
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.
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~ *'
' Sheet No.: EEB- 74- 0023-

, ,

Revision: 0
.

ATTACHMENT C

i

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

! C.2 NUREG-058h 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,

d

.

1

( i

.

Prepared by:
___

'Jeviewed by:

QA Acceptance:

,
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-
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2):acilit : Browns Ferry Nuclear Plant Sheet No. EEB 74-0024
Jnit:

-
Revisio'n o

bcket: 50-296 Date fo/a. /So
~

ENVIRONMENT DOCUMENTATION REF QUALIFICAT ON OUTSTANDING

EQUIPMENT DESCRIPTION METHOD ITEMS

Specifi- . Qualiff- S)eciff- Qualifi-
Parameter cation cation cition cation

iystem: 74 Operating Attachment A 1 year 4ttachment C.4 Engineering None

'lant ID No. Attachment A Time Analysis and

;omponent Cable WDI
1/c,#2/0,(CPJ) - Generic

,

S multaneous
ianufacturer: Attachment B Temp ure

..

8.odel Number. N/A Pressure
(PSIA) 69.7 N/A (4) N/A N/A None

*

rurfetion: Generic -

:ontrol/ Power Relative Simultaneouc -

Humidity (%) 100 100 (4) 4ttachment C.2 Test None
\ccuracy: Req'd: N/A

Demon: N/A Chemical
Spray:ategory: Attachment A N/A N/A (4) N/A N/A None.

,

iervice: Attachment A 6.5x 0'Y Generic
Radiction 4x10 /

. 7
Sequential None

(RAD) Attach. C.1 6.9x10 (4) 4ttachment C.2 Test'

" "*.ocation: 0 Aging N/A 10 years (2) 4ttachment C.3 Generic Mat'l Test

'lood Level Elev: 552'
(bove Flood Level: Yes )( Submergence N/A N/A N/A N/A None

No (4)
lotes: '(1) See Section 2.4 in 79-018 report. Prepared by: // 6/Lm - ul/

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

g"y '"" ""* #(3) All notes and other information not on these g -- -

,

_ _ _
sheets are on the attached appendix sheets.

QA Acceptance:(4) See Section 3.0 and/or Appendix B in 79-OlB report.
3

-
_ _ _ _ _ _ _ _ _ _ _ .
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t

Attachment A
4
i
.)

:
'

System: 74 EEB-79-cog 4!
,

Unit: 3 Rev o
i

Component: . cable 1/c #2/0-
Mark: WDI

,

; Plant I. D. Not Room Function / Service - Category Operating Time

3ES3038-II O FCV-74-66 Supply A 1 year
,
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.
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.
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EE8 74-0024
.

REY Q

ATTACMMENT B

Har.kWDI
. .

Contract No. Type, Manufacturer

820032 XFR from WBNP CPJ Triangle Conduit & Cable
74C7-8506914BNP
WDJ

'

75C7-85744 CPJ Triangle Conduit & Cable
73C7-84528 CPJ Plastic Wire & Cable. Corp
71C7-54180' CPJ Simplex'

67C7-91619 CPJ . General Cable Corp
72C7-75533-1 CPJ Essex

' 69C7-64924 CPJ Rockbestos -

,

.

e

U

|

.

9
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.

_. . . . . - - . . . . . . . . . . . . . . . .
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Sheet No: EEB 74-002*]

Revision: 0

ATTACHMENT C

C.1 Integrated dose - 10 years plus accident

Beta Dose

References:

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

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

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

4. Anaconda-Continental Test Report No. 79117 dated April 1979.
4 5. W'le Laboratory Test Report 43854-3.y

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 10' rads for the beta accident dose at the
*

periphery of the containment is being reevaluated due to its high
4

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 la
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 ionizing
processes, one can add the accident dose of 4 x 10 7 rada 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 10 7
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 10I is less than the values for
which we have in-agr test data for SROAJ types (1.2 x 10 ) and for8

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.

i

|
- - - - -
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Sheet No: EEB ~l4"CO24-

Revision: O

ATTACHMENT C (con'd)

C.2 Wyle Laboratory Report No. 43854-3

C.3 NUREC-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
Lest in water after the combined T.0CA/SI.B profile, it is our engineering ,

that there is suf ficien.; margin to give reasonable assurancejudgnent
of continued operability more than a year in the post-LOCA environment.

.

Reviewed by:

Prepared by:

QA Acceptance:

,
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SYSTEM COMPONENT EVAlt1ATION WORK SHEET (Rev 2)Facility: Browns Ferry Nuclear Plant Sheet No. EEB 74-0025
. ~

Jn'i t: 3 Revisicn o
~

Jocket: 50-296 Date fo/z z/po

ENVIRONMENT DOCUMENTATION REF QUALIFICAT[0N ' OUTSTANDING

EQUIPMENT DESCRIPTION METHOD .
ITEVS .

Specifi- Qualift- Specifi- Qualifi-
Parameter cation cation cation cation

System: 74

'lant 10 No. Attachment A -

1 year Attachment C.3 En min NoneAttachment A

omponent Cable ' WDI
1/c,#2/0,(CPJ) . Generic

Simultaneous

Temp 5gure 157 325 (4) Attachment C.1 Test Noneianufacturer: Attachment B
..

Pressureiodel Number: N/A
(PSIA) 15.0 N/A (4) N/A N/A None

f nction': Control / Power Genericu

Relative simultaneous - -'

'

\ccuracy: Req'd: N/A -

Demon: N/A Chemical

!ategory: Attachment A Spray
N/A N/A (4) N/A N/A .None

service: Attachment A Generic
Ra on 7

) 07 N Atuchnt C.1 S*Mential2.1 x 10-

.ocation: Room 8 Aging N/A 40 years (21 Attachment C.2Genefic Mat'l Test None

'lood Level Elev: 552'
N/A N/A None

.bove Flood Level: Yes X Submergence N/A N/A -

No (4) -

' Prepared by: d A #_ n ir/'!otes: (1) See Section 2.4 in 79-01B report. -

. - f998
(2) See Section 4.1.2 in 79-018 report. - gj'

,

(3) All notes and other information not on these
-

g -

-
-

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

-
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Attachment A
EEB 74 ' cob f

System: 74 Rev o
Unit: 3

Component: cable 1/c #2/0
Mark: WI

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

3ES3f'38-II 8 FCV-74-66 Supply A 1 Year

.
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[E8 74-002s' |
,-

REv' o |
.

ATTACliMENT B

MarkWDI
..

- *
.

.

*

- Contract No. Type, Manufacturer
,

820032 XFR from WBNP CPJ Triangle Conduit & Cable
.-

74C7-85069 WBNP
WDJ

,,

75C7-85744 CPJ Triangle Conduit '& Cable -

73C7-84528 CPJ Plastic Wire & Cable Corp

71C7-54180 CPJ Simplex '
.

'

67C7-91619 CPJ General Cable Corp -

72C7-75533-1 CPJ Essex
CPJ Rockbestos -

69C7-64924 ,

'
- .;.

,
,

.. .

O

O

I

'
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* *
.

e
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| Sheet No.: EEB- 74-oo2 f !*
,

' Revision: 0-

,.

*
.

| ATTACHMENT C

W' le Laboratory Report No. 43854-3.C.1 y
,

C.2 NUREG-0588 Material List. .

! C.3 Because of the conservatism of the test: 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

4 ,

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

| !
,

1

I
i

I
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Prepared by:

Reviewed by:
;

QA Acceptance:_
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)'acility: Brcwns Ferry Nuclear Plant Sheet No. EEB 74-0026 i
.

!ni:: 3' Revisic'n o
-

locket: 50-296 Date foh2/so

ENVIRONMENT DOCUMENTATION REF QUA!.IFICATIOS OUTSTANDING

EQUIPMENT DESCRIPTION METHOD ITEMS .

Specifi- Qualift- Specifi- Qualifi-
Parameter cation cation cation cation

US *** 74
'

Operating Attachment A' .1 Year Attachment Engineering None

ltnt ID No. Attachnent A Time C.4 Analysis
'

(1)

*E"'"h/c,#10AWG, NJ)
'

,

A

TempSgure ,, \ ,,3 (4) C Attachment C.3 Nonetanufacturer: Attachment B

Pressure '

!odel Member: N/A _
(PSIA) 15 0 (4) nya .: : 'rnneyfg

''

'uriction: Contr.ol/ Power LPCEA S-61-402 Standard
'

Reiative par 3.9, 3.7.2 Material -- *

Humidity (%) 100 100 (4) 6.7 Recuirement None

ccuracy: Reg'd: N/A
Demon: N/A. Chemical

Sprayategary: Attachment A .None

ervice: Attachment A - NUREG-0588 Generic
Materials MaterialRadiation 72.1 x 10 4x10i (4) List Test None

'

(RAD)
cadon: Room 9

'
'

Aging N/A 20 voars (2) Attachment C.? Oner. Exnerience None

lood t.evel Elev: 552'
bova Flood Level: Yes y Submergence N/A N/A N/A N/A - None

No (4) ,

otes: (1) See Section 2.4 in' 79-01B report. - Prepared by: // A#~w&/
(sw.

(2) See Section 4.1.2 in 79-013 report. - Oh
'

Reviewed by:
(3) All notes and other information not on these g -- ,,y

sheets are on the attached appendix sheets. U-

@ Accepunce:~

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

,

* 4
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Attachment A
g 7q-coz(, -.

System: 74 Rev 0
Unit: 3

Component: cable 5/c #10 AWG

Mark: WFE

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

3ES1167-I 9' FCV-74-77 Supply A I Year.
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EE8 7'l-CD2G' -

.

Rev o
ATTAbMENT B

'

:
-

.

MarkWFE
i -

! ..

'

Contract No. M Manufacturer

...

.,

67C3-91618 PNJ Plastic Wire & Cable Corp
,

73C7-84528 PJJ Rome Cable .-'

70C7-54179-2 PNJ Plastic Wire & C.able Corp. e
. .,
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Sheet No.: EEB- N- co26,

Revision: 0'

ATTACHMENT C

C.1 IPCEA S-61-402 Paragraph 3.9 and Appendix 0

C.2 TVA Engineering Report No.1943 ,

Cable types: PJ, PN, PNJ, PJJ PSJ

Rooms 1-18

This class of cables was purchased under TVA Standard Specification
No. 25.013, based on IPCEA S-61-402 (NEMA WCS). 0These standardsC continuous,prgvideagroductwithanoperatingratingof7595 C (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 a higher retention of strength at elevated
as the material was subjected to air oven aging of

temgeratureg,F)for7 days. Only compartments 1, 2, 3, 6, 9, 10,1 21 C (250
and 11 show HELB profiles which more than briefly surpass the
softening temperature of the insulation. However, owing to the
themal 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 imersed in
water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 volts for 5 minutes in succession.

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

C.3 Temperature Qualification Method

C.3.1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

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

Prepared by:_

Reviewed by:

QA Acceptance:
.. .
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I i
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1

YSTEM CO.TONENT EVALUATION WORK SHEET (Rev 2)Facility: Browns Ferry Nuclear Plant Sheet N,0. EEB-74-0028
Unit: 3 Revision 0

'

Occket: 50-296 Date /o/tz/Po
'

. ENVIR0tW.E3T DOCUMENTATION REF QUALIFICATION OuiSTANDING

EQUIPMENT DESCRIPTION METHOD ITEMS

Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation

System: 74 Operating ;ttachment A 1 Year Attachment C.5 Engineering

Plant ID No. Attachment A Time Analysis None

(1)
Component Cable WGB
2/c, #12 AWG (PNJ)(PJJ) .

Attachments
Manufacturer: Attachment B Tempe5ature

( F) 325 153 (4) C.2 and C.3 Attachment C.4 None

P eModel Number: N/A'

| 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: Reg'd: N/A
Demon: N/A Chemical-

,

Category: Attachment A SPP'Y
N/A

_
N/A (4) N/A N/A None.

SGrvice: Attachment A 6.5xf0'If
NUREG-0588

Radiation 4x10 / Materials Generic Material None
7

(RAD) 4ttach. C.1 4x10 ( 4) List Test'

Location: 0 Aging N/A 10 years (2) Attachment C.3 )oer. Exoerience

Flood Level Elev: 552'
Above Flood Level: Yes )( Submergence N/A N/A

No (4) N/A N/A None

Notes: (1) See Section 2.4 in 79-OlB report. Prep,ared by:///n #L_.J /
lgic.

(2) See Sectio,n 4.1.2 in 79-01B report. gggg
(3) All notes and other information not on these g----

sheets are on the attached appendix sheets. -

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

| Attachment A

EEB-7'/-coaKSystem: 74

- Unit: 3 Rev o

t- Com,7onent: Cable 2/c #12 AWG

Mark: WGB ,

,

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

r

3ES1054-I O FCV-74-47 Relay Logic A 1 Year
Circuit'A Cont

3ES1083-I O FCV-74 ,47
,

r
4 3ES3554-II O FCV-74-47. Relay Logic

Circuit B Cont
| ' I y"3ES3583-II- 0 FCV-74-47 .
i
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\
EEB 7'/-0029 '

|-
,

Rev O
_

ATTACHMENT B

Mark WGB
.

,

Manufacturer-Contract No. Type.

,

67C3-91618 PNJ Brand-Rex'

73C7-84528 PJJ Rone Cable*

PJJ Cyprus75K7-86150-1 -

75K5-86506-1 PJJ Americaa Insulated Wire .

.

74C7-85069-1 PJJ Rome

70C7-54179-2 PNJ Plastic Wire & Cable Corp

71X7-54761-1 PNJ General Cable
72C7-54872 PNJ Plastic Wire & Cable Corp

70C7-54179-1 PNJ Brand-Rex
i

;
* t

i

i
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Sheet No: EEB- 74 -0028

Revision: 0

.

ATTACHMENT C

C.1 Integrated Dose - 10 years plus accident

Beta Dose
.

References:

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

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

3. M. Asaka, S. Yamamoto,1973, Radiation Resistance o? Plastic
Inselating Materials for Cable.

4. Anaconda-Continental Test Report No. 79117 dated April 1979.

5. Wyle Laboratory Test Report 43854-3.

6. Franklin InstitJte Test Reports E-C4113 and FC-5120.
,

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

,

9The 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 quidelines 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, agd flexible conduit, we arrive at
a total effective dose of .8 x 10' rads of beta.

Since the energy dissipation of gamma radiation ocqurs via ionizing ;

processes, one can add the accident dose of 4 x 10' rads of ganca ,

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

presently assigned to connectors and oenetrations) amounts to 72.5 x 10 rads which added directly gives a total dose of 7.3 x 10
rads. In addition, since the containment is inerted in operation,
the scission rate and deterioration of the insulation and jacketing
materials through oxidation will be much less than for tests
conducted in air.
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*
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Sheet No: EER 7& OOLSE'

Revision: o
,

'

ATTACHMENT C (Continued)
.

i

C.1 (Continued)
j

7 is less than thb values for whichSince the above value of 7.3 x 10
we have in-aib) test data .for SROAJ types (1.2 x 10 ) and for XLPE, it is concluded that the beta dose in an accidenttypes (2 x 10
will not disqualify the cables presently installed, and the cables .

will remain operable in the service environment. -;
-

;

!
C.2 IPCEA S-61-402 Paragraph 3.9 and Appendix D

C.3 TVA Engineering Report No.1943
+

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 WCS). Thesestandgrdsprovidea
product with an operating rating of 750 C continuous, 95 C (2030 F),
500-hour overload rating total in a nomal 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.j
However, the service which these cable have seen thus far has exposed
them to a gama radiation dose of 6.25 x 100 rads or more. This is

!
sufficient to have cross-linked the polyethylene and PVC as well.
Consequently, the insulation is now in fact a themoset 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.

j

! TVA has prepared a LOCA/SLB, themal aging, and radiation test
procedure to be perfomed by Wyle Laboratories on samples of this,

cable to demonstrate the validity of this conclusion. Results of
t

this testing program are expected to be available in April 1981.

. C.4. Temperature Qualification Method . . . . .. ,

., ,

C.4.1 Standard material long-term overload temperature rating

C.4.2 Engineering analysis .

I
!

~.
.

- - - . ~ - . - - - - , . - - . , . . _ , . , , - - . , - - - . ~ , , , , , , - - _ - - . , .,m _, .-- --,
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Sheet No: EEB- 75-1-do/R

Revision No: 0
.

1

ATTACletENT C (Continued)
i

Because of the conservatism of the tests for XLPE and for siliconeC.5
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 pJst-LOCA environment.

1

i

)
|

r-
i

Prepared by:
'

Reviewed by:

QA Acceptance:

'

.

i
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)Tacility: Browns Ferry Nuclear Plant - Sheet No. EEB 74-0029
;r.i t: 3 - Revisio'n o

.

~

'ccket: 50-296 Date fo/22/so, ,,

ENVIRONMENT DOCUMENTATION REF QUALIFICATI05 0UTSTR. DING-

EQUIPMENT DESCRIPTION METHOD ITEMS-- .

Specifi- Qualifi- Specifi- Qual fi ,

Parameter ' cation cation cation cation
1 Year achment E ring Nonesystem: 74 Operating Attachment A,

Slant ID No. Attachment A Time .

O ). _ ,_

'.omponent Cable WGB
2/c,#12AWG,(PNJ)(PJJ) -

Attachments
Temp ure

158 153 (4) C.1 and C.2- Attachment C.3 None -Enufacturer: Attachment B
.

'Odel Number: N/A - Pressure 15.0 . .
.

(PSIA) (4) N/A N/A NoneN/A ^

:uriction: Control / Power IPCEA S-61-402 Standard
Relative par 3.9. 3.7.2 Material - .

-

'
tccuracy: Req'd: N/A

Demon: N/A Chemical
Sprayategory: Attachment 'A N/A N/A (4) N/A N/A *None

Tervice: Attachment A NUREG-0588 Generic
Radiation . Materials Material

~
(RAD) 3 x 107 4x107 (4) List Test None.

'

.: cation: Room 2 Aginq .N/A '/0 voars (2) Attachment C.2 Ooer. Exnerience None

:lood Level Elev: 552'
.Jon Flood Level: Yes)(. Submergence N/A N/A N/A - N/A None

'

No (4)

ates: (1) See Section 2.4 in'79-01B report. Prepared by: f/ A# ..ul//
- pm.

.

'(2) See Section 4.1.2 in 79-018 report. Reviewed by: /A
(3) All notes and other information not on these .g -

sheets are on the attached appendix sheets.
QA Acceptance:

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

.

- ~v~--~~-' -

* rM;. % -wn.n- n: ~:;-. - .: - - ,
_ - _ _ - _ _ - _ _ _ _ _ _ _ _ - _ . _
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Attachment A 1

EEB-'71- oo29
System: 74

Rev o
Unit: 3

Component: Cable 2/c #12 AWG
-

Fiark: WGB

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

3ES1115-I 2 PT-74-51 Relay Logic A 1 Year
Circuit A Control

3ESill6-1 2 PT-74-51 '

3ES1117-I 2 PT-74-51 ,

3ES1118-I 2 PT-74-51
3R3265 2 ME-74-137A Pump A Seal

Leakage Hi
3R3266 2 ME-74-137A PMP C Seal

Leakage Hi Control
3R3257 2 MIS-74-137B PMP B

Leakagg Hi Control
3R3258 2 MIS-74-137B PUMP D

3ES1575-I 2 RHR PMP 3C HTR Cont

JES1565-I 2 RHR PMP 3A HTR Cont

3ES1085-I 2 FIS-74-50 RHR SYS FLOW if if

-

4



. . . . __ . _ - - . . - _ . .-

EES 74*0029

Rev O- .
.

ATTACHMENT B
:-

Mark WGD
.*

,

Manufacturer
Contract No. g _

4

67C3-91618 PNJ Brand-Rex *

73C7-84523 / PJJ Rome Cable

75K7-86150-1 PJJ Cyprus

75K5-86506-1 PJJ American insulated Wire '
.

74C7-85069-1 PJJ Rome

70C7-54179-2 PNJ
Plastic Wire & Cable. Corp

71X7-54761'-1 PNJ Ger.eral Cable

72C7-54872 PNJ
. Plastic Wire & Cable Corp,

70C7-54179-1 PNJ Brand-Rex.

'
.

.

e

R

J

.

9

d

S

.

e

q 9

.

.

.

*
.

.

.

-
.

.i.
*

"* == .--... -- .... w . _
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Sheet No.: EEB-7& co24

Revision: 0-

ATTAChNENT 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, ?SJ

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
prgvideagraductwithanoperatingratingof75 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
as the material was subjected to air oven aging of

temgeratureg,F)for7 days. Only compartments 1, 2, 3, 6, 9, 10,121 C (250
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 (thattanooga 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 imersed in
water of 660 volts ac Nr 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-tenn overload temperature rating

C.3.2 Engineering Analysis

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

Prepa md by:

Reviewed by:
|
| QA Acceptance:

*

r ,

'
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)acility: Browns Ferry Nuclear Plant Sheet No. Fra 74-0030r
.

Init: 3 Revision o
,

K:cket: 50-296 Date f o/z z/go

ENVIRONMENT DOCU;*.ENTATION REF QUALIFICATION OUTSTANDING

EQUIPMENT DESCRIPTION
- METHOD ITEMS .

Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation

:ystem: 74 Operating Attachment A' 1 Year Attachment Engineering None L

lant 10 No. Attachment A Time
^

C.4 Analysis
'

I

(1)
:omponInt Cable WGB

'

2/c,#12AWG,(PNJ)(PJJ |
-

lanufacturer: Attachment B Temp ure
153 (4) C Attachment C.3 None -pga

Pressure -

pdal Number: N/A .
(PSIA) 15.0 (4) N/A N/A 'None

'

N/A
uriction:' Contcpl/ Power IPCEA S-61-402 Standard *'

Relative par 3.9. 3.7.2 Material - .~
-

Humidity (%) 100 100 (4) 6.7 Requirement None

ccuracy: Req'd: N/A
Dec:on: N/A Chemical

Sprayategory: Attachment A N/A N/A (4) N/A N/A ^None
,

ervice: Attachment A . NUREG-0588 Generic
Radiation Materials Material

(RAD) 3 x 107 4x107 (4) List Test None
~

ocation: Room 5 ~

Attachment C.2 Oner. Exnerience NoneAging N/A 70 voars (2)

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-OlB report. Pr6 pared by: g 11 L ~ ~ k /
* / sk.

(2) See Section 4.1.2 in 79-013 report. ggg'

(3) All notes and other information not on these g - j*

sheets are on the attached appendix sheets. -

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

QA Acceptance:
__

-
.

_

'

-
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ .
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i

i
1

Attachment A'

EEB-71-oo So
i

System: 74 ,

Rev oUnit: 3

I Component: Cable 2/c #12 AWG

Mark: wcB
-

f

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

3ES3586-II 5 PT-74-65 RHR Relay A 1 Year
'

Logic
,

'| 3ES3615-II 5 PT-74-65 RHR Relay
'

'
.

Logie B

3ES3616-II 5 PT-74-65

! 3ES3617-II 5 PT-74-65
i 3ES3618-II 5- PT-74-65 U

3ES4065-1 5 RHR Pmp 3B Htr Cont
3ES4075-1 5 RHR Pmp 3D Her Cont U. U

A

:

!
.

4

.

:

(

.

y.

4

}

,

L
L

!

|.

4

|
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i

_

!

'
^ EEB 74-0030 .

i .

_
Rev o.

ATTACHMENT B
,

i

Mark WGB
.

t

Manufacturer ;
,
,

Contract No. g
i

67C3-91618 PNJ Brand-Rex

73C7-84528 PJJ Rome Cable'

75K7-86150-1 PJJ Cyprus ':
75K5-86506-1 PJJ American Insulated Wire

74C7-85069-1 PJJ Rome,

! 70C7-54179-2 PNJ
Plastic Wire & Cable Corp

!
.

t

71 X7-54761-1 PNJ General-Cable

72C7-54872 PNJ
Plastic Wire & Cable Corp

70C7-54179-1 PNJ Brand-Rex ,

.',

:

i

s

'
;

'! )
:

-

$ .*

* !:
i .'

J

4

f

i

i

; e

:

I .

. ,

i

4

.
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. _ _ _ _ _ _ _ _ _ _ -
_.

.

_ IL

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

init: 3
. Sheet No. EEB 74-0031acility: Browns Ferry Nuclear Plant*

Revisic'n o-

;ocket: 50-296 Date fo/22/ 9o
ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTA'0ING

FITHOD ITEMSEQUIPMENT DESCRIPTION
~

Specifi- Qualifi- Specifi- - Quali fi-
.

Paraceter cation cation cation cation
1 Year achmeni ring None.ystem: 74 dperating Attachment A'

'ltnt 10 No. Attachment A Time
(1)

:ocponent Cable VGB |2/c,#12AWG,(PHJ)(PJJ) -

Attachments
lanufacturer: Attachment B Temp ute N ne.

157 153 (4) C.1 and C.2 Attachment C.3
..

Pressure!odel Number: N/A
(PSIA) 15.0 (4) gfg gfg ygn,g,3

'uriction: Contrbl/ Power IPCEA S-61-402 Standard
Relative par 3.9, 3.7.2 Material .*

Humidity (%) 100 100 (4) 6.7 Requirement None

ccurac.y: Reg'd: N/A
!Demon:.N/A Chemical

Spray .ategory: Attachmerit A

brvice: Attachment A . NUREG-0588 Generic
.

Radiation Materials Material7
(RAD) 2.1 x 10 4x107 (4) List Test None

ocation: Room 8 ~

Aoina N/A 70 vears (2) Attachmant C.2 Coer. Experience None

lood Level Elev: 552'
bove Flood Level: Yes K Submergence N/A N/A N/A N/A None

No (4)
otes: (1) See Section 2.4 in' 79-OlB report. Prepared by: //B /._,.I /

_

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

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

$ Acceptance: .

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

'
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i

Attachment A
EED 7'/- 003 /

.

System; 74 pey g

Unit: 3

Component: Cable 2/c #12 AWG

Mark: WCB
,

I Plant I. D. No. Room _ Function / Service _ Categorf Operating Time

3ES1115-I 8 PT-74-51 Relay Logic A 1 Yeari

Circuit A Cont*

3ES1116-I 8 PT-74-51 '

3ESill7-I 8 PT-74-51
3ESil18-I 8 PT-74-51

,! 3ES1054-I 8 FCV-74-47 Relay Logic
Circuit A Cont

3ES1083-1 8 ECV-74-47

3ES3554-II 8 FCV-74-47 Relay Logic
Circuit B Cont-

3ES3583-II 8 FCV-74647
<

' 3ES3586-II 8 7-74-65 RHR Relay 1.ogic
Logic

3ES3615-II 8 PT-74-65 RHR Relay
Logic B'

3ES3616-II 8 PT-74-65
3ES3617-II 8 PT-74-65

'3ES3618-II 8 PT-74-65
3ES4065-I 8 RRR PMP 3B HTR

Control
3ES1575-I 8 RHR PMP 3C HTR

Cont
3ES1565-1 8 RHR PMP 3A HTR Cont

3ES4075-II 8 RHR PMP 3D HTR Cont

3ES1085-I 8' Fis-74-50 RHR SYS Flow

..

,

'

.

I

!
r

i
J.

l

.

1

1

-)
._. _ . _ _ _ . . _ _ . . _ - - ..

,
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Rev O.
.

ATTACHMENT B
|

,

Mark WG8

,

Manufacturer-
Contract No. , Type,

67C3-91618 PN Brand-Rex ,

73C7-84528 PJ Rome Cable*

75K7-86150-1 PJ. Cyprus>

75KS-86506-1 PJU kerican Insulated Wire
' -

74C7-85069-1 PJJ Rome

70C7-54179-2 PNJ
Plastic Wire & Cable Corp

71 X7- 54761-1 PNJ General CableJ

72C7-54872 PNJ
Plastic Wire & Cable Corp

70C7-54179-1 PNJ Brand. Rex

i
1

f

;

!
'

,

I

,

4

.

I

i
r
i

,

* .

|

1'

.

I

| .
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Sheet No.: EEB- 74-oo3I_'

Revision: 0

4
.

ATTACHMENT C

C.1 IPCEA S-61-402 Paragraph 3.9 and Appendix 0

C.2 TVA Engineering Report No.1943 ,

Cable types: PJ, PN, PNJ, PJJ PSJ

Rooms 1-18

This class of cables was purchased under TVA Standard Specification'

No. 25.013, based on IPCEA S-61-402 (NEMA WCS). 0These standardsC continuous,prgvideagraductwithanoperatingratingof7595 C (203 F), 500-hour overload rating total in a nonnal lifetime.
They are constructed of polyethylene insulation with Nylon 6ad PVC

, jacketing.

The jacket material has a higher retention of strength at elevated
as the material was subjected to air oven aging of

temgeratureg,F)for7 days. Only compartments 1, 2, 3, 6, 9, 10,121 C(250
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
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 imersed in
water of 660 volts ac for 6 minutes. 960 volts ac for 5 iJnu 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 refueling outage.'

C.3 Temperature Qualification Method

C.3.1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

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

Prepared by:
/

.

Reviewed by:-
_

QA Acceptance:

I
4

. - - .
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SYSTEM COMPONENT EVALUATION WOR SHEET (Rev 2)Facility: Browns Ferry Nuclear Plant . Sheet No. EEB 74-0032
Revisic'n oUnit: 3 '

Docket: 50-296 Date /o/zz/po

ENVIRONMENT DOCUMENTATION REF QUALIFICATI0''t OUTSTANDING

EQUIPMENT CESCRIPTION METHOD ITEMS .

Parameter
~

Specifi- Qualifi- Specift- Qualifi-
cation cation cation cation

System: 74 1 Year Attachment Engineering None
Operating Attachment A, C.4 Analysis

Plant ID No. Attachment A Time '

(1)
Component Cable WGB

2/c, #12AWG, (PNJ)(PJJ) .

Temp ure " ' -
Manufacturer: Attachment B 211 153 (4) C1 n Attachment C.3

'

Pressurehodel Number: N/A
(PSIA) 15.0 y/A (4) ^N/A N/A J:one

Function: Control / Power IPCEA S-61-402 Standard
Relative par 3.9, 3.7.3 Material - .-

00 M0 W
Accuracy: Reg'd: N/A ,

De on: N/A Chemical
Spray

.Categary: Attachment A (g -

.No e

' Service: Attachment A . NUREG-0588 Generic
Radiation . Materials Material

. (RAD) 2.1 x 107 4x107 (4) List Test None'

ocadon: h9 Aging N/A 20 voars (21 Attachment C.? Ooer. Experience None

Flood Level Elev: 552'
Above Flood Level: Yes JC Submergence N/A N/A N/A N/A None

'

No ( 4) .
*

Notes: (1) See Section 2.4 in 79-018 report. - Prepared by: dILO l /
f.ww.

'

(2) See Section 4.1.2 in '9-01B report. g,*

,

(3) All notes and other information not on these
*

y - g
' '

sheets are on the attached appendix sheets. v-

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

QA Acceptance: .

-
.

_
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Attachmert A
EEB N- 00 3z

System: 74 Rev O
Unit: 3 -

.

Component: Cable 2/c #12 AWG
Mark: WGB

4

J

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

3ES1115-I 9 PT-74-51 Relay Logic A 1 Year'

Circuit A Cont
#

3ES1116-I 9 PT-74-51
#

3ES1117-I 9 PT-74-51' ,

3ES1118-1 9 PT-74-31
3ES1054-I 9 FCV-74-47 Relay Logic

.Circuit A Cont
3E31083-1 9 FCV-74-47
3ES3554-II 9 FCV-74-47 Relay Logic

Circuit B Cont-

3ES3583-II 9 FCV-74-47
3ES35S6-II 9 RT-74-65 RER Re .my logic

' Logic .

3ES3615-II 9 PT-74-65 RER Re: .y

Logic B-
3ES3616-II 9 PT-74-65
3ES3617-II 9 PT-74-65'

3ES3618-II 9 PT-74-65
3ES1085-1 9 FIS-74-50 RHR SYS FLOW ,,q

.O

\

s

s

9'4

4

4

i.
r

.

t 9

t

t

, - , , - -
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EEB 7'/ - d0 34-

|
,

Rev o,

ATTACHMENT B_
1

Mark WGB
.

Manufacturer.
Contract No. g

' 67C3-91618 PNJ Brand-Rex

73C7-84528 PJJ Rome Cable*

75K7-86150-1 PJJ Cyprus '

American Insulated Wire
75KS-86506-1 PJJ ,

74C7-85069-1 PJJ Rome

70C7-54179-2 PhJ
Plastic Wire & Cable Corp

71X7-54761-1 PNJ General Cable4

Plastic Wire & Cable Corp
72C7-54872 .PNJ

70C7-54179-1 PNJ Brand-Rex:

: .
'

4

I .

I,

.t

.

|

< r

g.

!

*i

U

!
.

,

|

-
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Sheet No.: EEB- 74-oo32

Revision: 0

,

ATTACHMENT C

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

C.2 TVA Engineering Report No.1943' ,

Cable types: PJ, PN, PNJ, PJJ, PSJ4

Rooms 1-18

This class of cables was purchased under TVA Standard Specification
These standards

No. 25.013, based on IPCEA S-61-402 (NEMA WCS). g C continuous,
i pgvide a groduct with an operating rating of 7595 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
as the material was -subjected to air oven aging of

temgeratureg,F)for7 days. Only_ compartments 1, 2, 3, 6, 9, 10,121 C (250-

and 11 show HELB profiles which more than briefly surpass the
softening temperature of the insulation. However, owing to the
thermal time lags in the cable material and cable installation, the
insulation nor even the jacket experience the temperature profile
until some time has elapsed.

TVA has conducted tests (Chattanooga Central Laboratories Report
No. 81L-81-6821 dated October 1980, of these cables under a temperature"

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

It is therefore our engineering judgment that this test confirms
the above and justifies interim operation until these types can be
fully qualified by our Wyle Laboratory tests to be concluded next!

April or replaced at the next refueling outage.

C.3 _ Temperature Qualification Method

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

C.3.2 Engineering Analysis

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

d iPrepared by: i
\

Reviewed by:
~

,

QAAcceptance:!,
i

i
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(}
SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet 2 EEB 74-0033Facility: Browns Ferry Nuclear Plant ~

Unit: 3 Revisicn o i
'

Docket: 50-296 Date w/ ./po

ENVIRONMENT DOCUMENTATION REF QUALIFICATIO.k OUTS 7ANDING

EQUIPMENT DESCRIPTION
- METHOD ITEMS .

Specifi- Qualifi- Specifi- Qualifi- ,

Parameter cation cation cation cation

SystGm: 74 Operating Attachment A' 1 Year Attachrsat Engineering Nor.e
C.4 AnalysisPlant 10 No. Attachment A Time

(1)
,

Component Cable WGD -

4/c,#12AWG,(PNJ) .

tianufacturer: Attachment B Temp ure
158 153 (4) C1 n Attachment. C.3 None

'

PressureModel Number: N/A-
(PSIA) 15.0 N/A (4) N/A N/A Nona

'

~'

Furiction: Control / Power IPCEA S-61-402 Standard'
- Relative par 3.9, 3.7.2 Material .

00 W W
Accuracy: Reg'd: N/A

Demon: N/A Chemical
Spray .

e'ategory: Attachment A

service: Attachment A NUREG-0588 Generic
Radiation Materials Matcrial

7
(RAD) 3x 10 4x10I .(4) List Test None,

~

Location' Room 2 Aginq N/A 20 voars (2) Attachment C.2 Ooer. Experience None'

_

Flood Level Elev: 552' .

Aboue Flood Level: Ye3 K Subm.ergence N/A N/A N/A . N/A None
No (4)

P'repared by: // L. A_.m .ml//-

Notes: (1) See Section 2.4 in 79-010 report.
/.sw.

- .

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

sheets are on the attached appendix sheets. -

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

-
.

,
ap< e

- _ _ _ - c _ o ? ~ : -- - _ _ _ . . . .. -. ,



_

Attachment A

System: 74 EEB-74-oo 3 3
Unit: 3 Rev o

Component: Cable 4/c #12 AWG

Mark: WGD

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

3ES1562-1 2 RHR PMP 3A Cont A 1 year
!

3ES1572-1 2 RHR PMr.3C
3ES1154-I 2 FCV-74-7 if y 9

.'

/

s

...

e

$

4



. . . . ~ -

.

- -.

.

EEB 7V-06 3 3 .
-

Rev Q.
. *

!

ATTACHMENT B
,

Mark WGD
.

Manufacturer
Contract No. g

|

73C7-84528 - PJJ Rome Cable
~

Plastic Wire & Cable Corp
67C3-91618 PNJ Plastic Wire & Cable Corp.

72C7-7522o-1 PJJ Plastic Wire f Cabel Corp ,

72C7-54762-2 PNJ,
'

74C7-85069 PJJ Rome~

70C7-54179-1 PNJ Brand-Rex'
,

,

h

1

!

s

;

!

t

<

5 .

e

$

i

.

|
[

*
.

O

<w - .e ,, - , .e , w ~ ,
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Sheet No.: EEB- N-co$3

Revision: 0'

ATTACHMENT C

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

C.2 TVA Engineering Report No.1943 e

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

Rooms 1-18

This class of cables was purchased under TVA Standard Specification
These standards

No. 25.013, based on IPCEA S-61-402 (NEMA WCS). g C continuous,3

prgvideagraductwithanoperatingratingof7595 C (203 F), 500-hour overload rating total in a nomal lifetime.
They are constructed of polyethylene insulation with Nylon and PVC
jacketing.

The jacket material has a higher retention of strength at elevated
as the material was subjected to air oven aging of

temgeratureg,F)for7 days. Only compartments 1, 2, 3, 6, 9, 10,121 C (250
and 11 show HELB profiles which more than briefly surpass the
softening temperature of the insulation. However, owing to the
themal 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 dielenric test imersed 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 Qualificatien 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, i

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

.j
'

Prepared by:

Reviewed by:

QA Acceptance:
.

-- - - -- -
- w , , - -~
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)Facility: Browns Ferry Nuclear Plant . Sheet No. EEB 74-0034
Unit: 3 Revision o

~

Cocket: 50-296 Date /o/sz /So
ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING

EQUIPMENT DESCRIPTION METHOD ITEMS .

Specif1- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation

System: 74 Operating Attachment A' 1 Year Attachment Engineering None

Plan 210 No. ' Attachment A : Time
'

C.4 . Analysis
*

(1) _

Component Cable 'WGD
~

4/c,#12AWG,(PNJ) -

Attachments
Manufacturer: Attachment .B Temp g ure Nono

294 153 (4) C.1 and C.2 Attachment C.3
..

PressureModel Number: N/A
(PSIA) 15.0 N/A (4) N/A N/A Hane

,

Furfetion: Control / Power LPCEA S-61-402 Standard
Relative par 3.9, 3.7.2 Ma terial- .

Accuracy: Reg'd: N/A
Demon: N/A Chemical

Spray
, Category: Attachment A N/A N/A (4) UA N/A ~None

Service: Attachment A NUREG-0588 Generic
Radiation - Materials Material

(RAD) 3 x 107 4x107 (4) List Test None
'

Location: Room 5
~

Aging N/A 20 voars (2) Attachment C 2 Oner. Experience None

Flood Level Elev: 552'
Above Flood Level: Yes x Submergence N/A N/A N/A N/A None -

No (4) *

Notes: (1) See Section 2.4 in 79-01B report. Prepared by: //d #~. ult /
- W..

(2) See Section 4.1.2 in 79-018 report.
iewed by: I M //~

(3) All notes and other information not on these 7 y
sheets are on the attached appendix sheets.

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

-

-
- :.

_
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _



- .. . . . . - .- . . . . - . . . . - - . .- . - - -,

.:
<-

_

'

Attachment A
4

.EEB-N -oo34
__

System: ,74
Unit: - 3 Rev o

i

.
Component: cable 4/c #12 AWG

I Mark: - WGD
i

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

3ES4062-II 5 RHR Pump 3B Cont A 1 year

-3ES4072-II 5 RHR Pump 3D Cont*

l U
3ES3639-II' 5 FCV-74- 30 )

'

'
.

1 ^

f
P

.g

.

1 (

.

.

k

O'

J

*

-
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L

;
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EEB 74-0034

-

Rey d.

.

ATTACHMENT B

. Mark WGD

Manufacturer _
Contract No. M

PJJ Rome Cable
.

73C7-84528 Plastic Wire & Cable Corp
PNJ67C3-91618 Plastic Wire ?. Cable Corp

72C7-75228-1 PJJ Plastic Wire 7. Cabel Corp '

*PNJ72C7-54762-2 Rome
74C7-85069 PJJ

70C7-54179-1 PNJ Brand-Rex

.

s

e

9

f

f

4

%

-, - , - - , , . -
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Sheet No.: EEB- 74 -oOM
I

e

Revision: 0'

ATTACHMENT C

C.1 IPCEA S-61-402 Paragraph 3.9 and Appendix 0

C.2 TVA Engineering Report No.1943 ,

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

Rooms 1-18

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

C continuous,
prgvide a graduct with an operating rating of 7595 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
as the material was subjected to air oven aging of

temgeratureg,F)for7 days. Only compartments 1, 2, 3, 6, 9, 10,121 C (250
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 (Chattr ga 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 imersed in
water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 volts for 5 minutes in succession.

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

C.3 Temperature Qualification Method

C.3.1 Standard material long-tenn 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:



_ _ _ _ _ ____ -_ _ __ -_

|<

r

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)Facility: Browns Ferry Nuclear Plant Sheet No. EEB 74-0035
Unit. 3 Revision o

~

Cccket: 50-296 Date fo/z z /Po
ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING

EQ'JIPMENT DESCRIPTION METHOD ITEMS
.

Specifi- Qualift- | cationSpecift- Qualifi-
cation cationParameter cation

System: 74 Operating Attachment A' 1 Year Attachment Engineering None

Plant 10 No. Attachment A Time C.4 Analysis
*

(1)
'-

Cc:ponent Cable WGD
4/c, #12 AWG, PNJ .

YanETempSgureP4nufacturer: Attachment B Attachment C.3 None-
157 153 (4)

Pressurel'cdel Nu.mber: N/A
(PSIA) 15 0

N/A (4) N/A N/A None

fun'ction: Control / Power IPCEA S-61-402 Standard
Relative par 3.9, 3.7.2 Material- .

00 100 W #

Accuracy: Reg'd: N/A ,

Demon: N/A Chemical
prayCategory: Attachment A N/A N/A (4) N/A N/A 'None

Service: Attachment A NUREG-0588 Generic
Radiation 7 Materials Material

(RAD) 4x10i (4) List Test Hone2.1 x 10'

Lccation: . Room 8 ~

Aging N/A 20 vears (21 Attachment C.2 Oper. Exnerience None

Flced Level Elev: 552'
16cve 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: //A4 m!//
/a9s, . .

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

~

g g
sheets are on the attached appendix sheets. -

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

-

t
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! Attachment A'

EEB 74-c03s-
!

System: 74' Rev O
i .

Unit: 3

Component: cable 4/c #12 AWG
-

; Mark: WGD
,

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

3ES1562-1 8 RHR PMP 3A Cont A 1 Year

3ES1572-I. 8 RHR PMP 3C Cont

3ES4062-II 8 RHR PMP 3B Cont ,

'

3ES4072-II 8 'RHR PMP 3D Cont

3ESil54-I 8 FCV-74-7 Cont
3ES3639-II 8 FCV-74-30 $ if T

: .

'
.

,

1

>

1

! .

:1

!

.

4
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e

e 2
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- M**meew h

EEB 74-6035~. *

.

Rev o.

.

ATTACHMENT B
i

Mar.k WGD*

Manufacturer _
Contract No.- g

PJJ Rome Cable.

73C7-84528 Plastic Wire & Cable Corp
PNJ -

Plastic Wire & Cable Corp67C3-91618 .

72C7-75228-1 PJJ Plastic Wire 1 Cabel Corp
PNJ

*

72C7-54762-2 ~ Rome
74C7-85069 PJJ

70C7-54179-1 PNJ Brand-Rex
;

s

1

4 .

>

.

.

I

i

i

!

4
i

$
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4

*
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Sheet No.: EEB- 74- 0036

Revision: 0

, . .

ATTACHMENT C

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

C.i TVA Engineering Report No.1943. ,

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

Rooms 1-18

This class of cables was purchased under T'IA Standard Specification
These standards

No. 25.013, . based on IPCEA S-61-402 (.'iEMA WCS). g C continuous,
prgvide a groduct with an operating rating of 75F), 500-hour overload rating total in a normal lifetime.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
as the material was subjected to air oven aging of

temgeratureg,F)for7 days. Only compartments 1, 2, 3, 6, 9, 10,121 C (250
and 11 show HELB profiles.which more than briefly surpass the
softening temperature of the insulation. However, owing to the'

thermal time lacs in the cable material and cable installation, the
insulation nar even the jacket experience the temperature profile
until some tire has elapsed.

TVA has condac=d tests (Chattanooga Central Laboratories Report
No. 81L-81-6!12 dated October 1980,'of these cables under a temperature
profil.e whi-b e.nvelopes all the HELB profiles. Following this
exposure thew sa:nples sustained a dielectric test immersed in
water of 550 valt: ac for 6 minutes, 960 volts ac for 5 minutes',
and 2200 volts ;cr 5 minutes in succession.

It is therefora our engineering judgr ent that this test confirms
the above and sustifies interim operation until these types can be
fully gualifi :d by our Wyle Laboratory tests to be concluded next
April or replaced at the next refueling outage.

C.3 Temperature Qualification Method

C.3.1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

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

|
Prepared by:

|
Reviewed by:

QA Acceptance:
.

I

|
--

'



_ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .

'
p, ;

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)Facili : Browns Ferry Nuclear Plant Sheet No. EEB 74-0036
.

Unit: Revisic'n o
Dock:!t: 50-296

-

Date fo/st/w

ENVIRONMENT '0OCUMENTATION REF QUALIFICATION OUTSTANDING

EQUIPMENT DESCRIPTION METHOD ITEMS .

Specifi- Qualifi- Specift- Qualifi-
Parameter cation cation cation cation

Operating Attachment A' 1 Year Attachment Engineering HoneSystem: 74
Plant 10 No. Attachment A Time C.4 Analysis

'

(1)
Comp:nent Cable WGD

-
-

4/c, #12 AWG, PNJ .

. Manufacturer: Attachment B
Temp ure

211 153 (4) C n Attachment C.3 None-

PressureModel Number: N/A
(PSIA) 15.0 (4) N/A N/A HoneN/A

Furtction: Control / Power IPCEA S-61-402 Standard
Relative par 3.9, 3.7.2 Material .

Accuracy: Reg'd: N/A
Demon: N/A Chemical

Spray
, Category: Attachment A N/A N/A (4) N/A N/A 'None

Service: Attachmentd NUREG-0588 Generic
Radiation Materials Material

'. (RAD) 2.1 x 107 4x10I (4) List Test None

Room 9
~

$ation: Aqinq N/A 70 voars (21 Attachment C.2 Ooer. Exnerience None

Flood Level Elev: 552'
Abova Flood Level: Yes y. Submergence N/A N/A N/A . N/A None

'

No (4)

Notts: (1) See Section 2.4 in 79-018 report. Prepared by: A/ A L_, ,J//
- Lvy-

-

(2) See Section 4.1.2 in 79-018 report. - g
(3) All notes and other information not on these f-

sheets are on the attached appendix sheets. -

QA Acceptance: .

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

-c.
_

.
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Attachment A

EEB 74'4036
4

System: 74 Rev O
1

. . ,

Unit: - 3
.

Component: Cable 4/c #12 AWG

Mark: WGD

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

3ES1154-I 9 FCV-74-7 Cont A 1 Year
FCV-74-30 4 6 43ES3639-II 9 -

'

.

,

9

e

$ ' $
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EEB '7'/- N'- .

Rev o"

~~

ATTACHMENT B

Mark NGD

Manufacturer
Contract No. Tmte,

PJJ Rome Cable
.

73C7-84528 Plastic Wire & Cable Corp
PNJ Plastic Wire & Cable Corp67C3-91618 .

72C7-75228-1 PJJ Plastic Wire & Cabel Corp -

4

PNJ72C7-54762-2
74C7-85069 PJJ Rome'

PNJ Brand-Rex
70C7-54179-1

.

|

!
J

3

e

e

1

!
t

s

6

e

*
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g

i
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Sheet No.: EEd- M-003/o

Revision: 0

ATTACHMENT C

.

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

C.2 TVA Engineering Repbrt lio.1943. c

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

Rooms 1-18

This class of cables was purchased under TVA Standard Specification
These standards

Nu. 25.013, based on IPCEA S-61-402 (NEMA WCS). g C continuous.
pgvide a graduct with an operating rating of 75F), 500-hour overload rating total in a normal lifetime.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
as the material was subjueted to air oven aging of

temgeratureg,F)for7 days. Only compartments 1, 2, 3, 6, 9, 10,121 C (250
and 11 show HELB profiles which more than briefly surpass the
softening tencerature of the insulation. However, owing to the

'

thermal time ir]s in the cable material and cable installation, the
insulation w r " ten the jacket experience the temperature profile
until some .iwa nas elapsed.

TVA has conduc':ac tests (Chattanooga Central Laboratories Report
No. 81L-81-6PL ::ated October 1980, of these cables under a temperature
prufile whics ;nvalopes ll the HELB profiles. Following this
exposure these samples sustaine'd a dielectric test immersed in
water of 66G vr.it ac for 6 min'utes, 960 volts ac for 5 minutes,
and 2200 voit s inr 5 minutes in succession.

.

It is thereum our engineering judgment that this test confirms
the above and . istifies interim operation until these types can be
fully gualified 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

i- C.4 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.
s

Prepared by:
___ _

Reviewed by:

! QA Acceptance:
( .
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(}
SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) S W No. EEB 74-0037, Facility:. Browns ferry Nuclear Plant .

Revisio'n oUnit: 3 ~

Docket: 50-296 Date /oha /Bo ?

ENVIRONMENT DOCUMENTATION REF QUALIFICATI05 0UTSTA'iDING-

EQUIPMENT DESCRIPTION . METHOD ITEMS .

Specifi- Qualiff- Speciff- Qualifi-
Parameter cation cation cation cation

System: 74 bperating Attachment A' 1 Year . Attachment En31neering None

Plant ID No. Attachment A . Time C.4 Analysis .

(1) --

. Component Cable iwGG '
4

7/c,#12AWG,(PNJ) -

Attachments

TempShture 158 153 (4) C.1 and C.2 Attachment C.3 None
*

Manufacturer: Attachment B
..

Pressure .

Model Number: N/A ,
'

. (PSIA) 15.0 (4) N/A N/A NoneN/A
Furiction: . Control / Power

' IPCEA S-61-402 Standard --

Relative par 3.9, 3.7.2 Material .
.

-

*
00 M0 W

Accuracy: Reg'd: N/A
Demon: N/A Chemical

Spray '

. Category: Attachment A N/A N/A (4) N/A N/A 'None

Service: Attachment'A NUREG-0588 Generic.

i !

Radiation Materials Material
'

None
(RAD) 3 x 10 '4x10i (4) List Test7'

Location: Room 2 Aging N/A 20 voars (2) Attachment C.2 Ooer. Exnerience None

Flood Level Elev: 552'
Above Flood Level: Yes X Submergence N/A N/A N/A N/A None

No (4) .

Notes: (1) See Section 2.4 in 79-018 report. Prepared by: //.A A _ - f d
~ f.srV.

Reviewed by: M MIu
.

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

(3) All notes and other information not on these g 7 3

sheets are on the attached appendix sheets. -

QA Accep'tance:~

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

*-
-

. . .
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Attachment A

-

System: 74 ' EEB-7t- 40 3 7
f Unit: '3 Rev C)

. Component: cable 7/c #12 AWG

Mark: WGG

'

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

3R3259 2 MIS-74-137A RHR Temp A 1 Year
& Moist. Control

3R3251 2 MIS-74 137B C y
.-
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4 e
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EEB N-0037.

- -

.

Rev o
.

I ATTACHMENT B
. .

Mar.kWGG . .

. ..
.

.

Contract No. Tyg Manufacturer
.

67C3-91618 PNJ
Plastic Wire'& Cable Corp

71X7-54761-1 PNJ General Cable

70 '7-54179-1 PNJ Brand-Rex

72C7-75328-2- PNJ Tamaqua '

69C7-64923 PNJ P.ockbestos

~
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Sheet No.: EEB- 74- oo3 7
,

-

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
These standards

No. 25.013, based on IPCEA S-61-402 (NEMA WCS). g C continuous,
prgvide a groduct with an operating rating of 75F), 500-hour overload rating total in a normal lifetime.'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
as the material was subjected to air oven aging of

temgeratureg,F)for7 days. Only compartments 1, 2, 3, 6, 9, 10,1 21 C (250
and 11 show HELB profiles which more than briefly surpass the'

softening tenperature of the insulation. However, owing to the
thermal time ugs in the cable material and cable installation, the
insulation nw ven the jacket experience the temperature profile
until some t r e f.as elapsed.

;

TVA has conduuM tests (Chattanooga Central Laboratories Report
No. 81L-81-6E nted October 1980, of these cables under a temperature
profile whic: envalopes all the HELB profiles. Foilowing this
exposure in: u reples sustained a dielectric test immersed in
water of 650 /: c.s ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 voit:, r:r 5 minutes in succession.

It is therefmv our engineering judgment that this test confirms
the above anc ctifies interim operation until these types can be
fully c;ualifid by our Wyle Laboratory tests to be concluded next
April or replaced at the next refueling outage.

C.3 Temperature Qualification Method

C.3.1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

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

,

Prepared by:

Reviewed by:

QA Acceptance:

4
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)Facility: Browns Ferry Nuclear Plant Sheet No. EEB 74-0038
.

Unit: 3
-

Revisio'n a
Docket: 50-296 Date fofs2/po

ENVIRONMENT 00 CUP.ENTATION REF QUALIFICAlTON OUISTkiDING

EQUIPMENT DESCRIPTION METHOD- ITEMS .

Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation

System: 74 Operating Attachment A' I Year Attachment Engineering None
C.4 AnalysisPlant ID No. Attachment A Time , ,

~ (1)
Component Cab 1e 'WGG

7/c,#12AWG,(PNJ) -

Attachments
Manufacturer:Attachm nt B 7emp ure

220 153 (4) C.1 and C.2 Attachment C.3 None -

.

PressureModel Number: N/A
(PSIA) 15.0 .N/A I4) N/A N/A f:ene

'

^

function: Control / Power LPCEA S-61-402 Standard'
Relative par 3.9, 3.7.2 Material -

Humidity (%) 100 100 (4) 6.7 Requirement None

Accuracy: Reg'd: N/A
Decon: N/A Chemical .

pray
, Category: Attachment A N/A N/A (4) N/A' N/A *None

Service: Attachment A NUREG-0588 Generic
Radiation 7 Materials Material

~
(RAD) 3.1 x 10 4x107 (4) List Test None

ocadom Room 6
'

Aginq 't/A 2n voars (2) Attachment C.? Ooer. Excerience None

Flcod I.evel Elev: 552'
Abov:2 Flood Level: Yes /. Submergence N/A N/A N/A N/A None

'

No (4) -

Notes: (1) See Section 2.4 in 79-OlB report. Prepared by://M# d /
(w.-

(2) See Section 4.1.2 in 79-013 repcrt, ;g g '***
(3) All notes and other information not on these

sheets are on the attached appendix sheets. -

QA Acceptance:~~

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

g
.
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_ _ _ _ _ _ _



. . .

Ath chment A

EEB-7'(- co 3 FSystem: 74
Uni t: 3 Rev o

Component: Cable 7/c #12 AWG
-

Mark: wcc

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

3V2252 6 FCV-74-102 & 119 Cont A 1 Year

3V2263 6 FCV-74-103 & 112 ( } y

. .
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'EEB TV-0039. .

'

.

Rev o

ATTACHMENT B~

.- ,

Mar.kWGG ,

.

( .
<

Manufacturer .

! Contract No. hge.
Plastic Wire'& Cable Corp

67C3-91618 PNJ

71X7-54761-1 PNJ General Cable

4 '70C7-54179-1 PNJ Brand-Rex

72C7-75328-2 PNJ Tamaqua ,

69C7-64923 PNJ Rockbestos,
.
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Sheet No.: EEB- 7Oco38

Revision: 0
_

-

ATTACHMENT C

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

C.2- TVA Engineering Report No.1943. ,

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

Rooms 1-18

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

C continuous,

prgvide a graduct with an operating rating of 75F), 500-hour overload rating total in a normal lifetime.95 C (203
They are constructed of polyethylene insulation with Nylon and PVC
j acketing.

The jacket material has a higher retention of strength at elevated
as the material was subjected to air oven aging of

temgeratureg,F)for7 days. Only compartments 1, 2, 3, 6, 9, 10,1 21 C (250
and 11 show HELB profiles which more than briefly surpass the;

softeningteeperatureoftheinsulation. However, owing to the
thermal time lei;s in the cable material and cable installation, ~ the
insulation nor even the jacket experience the temperature profile
until some ti u nas elapsed.

TVA has conda:.tec tests (Chattanooga Central Laboratories Report'

No. 81L-81-6:iEl dated October 1980, of these cables under a temperature
profile which evelopes all the MELB profiles. Following this
exposure these umoles sustained a dielectric test imersed in
water of 660 voit: ac tor 6 min'utes, 960 volts ac for 5 minutes,
and 2200 voi a ror 5 minutes in succession.

It is theretam ur engineering judgment that this test confirms
the above an! mtifies interim operation until these types can be
fully qualifico by our Wyle Laboratory tests to be concluded next

~ April or replac' d at the next re'ucling outage.

C.3 Temperature Qualification Method

C.3.1 Standard ittalerf al long-teiin overload temperature rating

C.3.2 Engineering Analysis

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

Prepared by:
-

Reviewed by:

QA Acceptance:
t
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SYSTEM COMP 0NENT EVALUATION WORK SHEET (Rev 2)Facility: Browns Ferry Nuclear Plant -
EEB-74 0040Sheet No.

Unit: 3 Revision 0

Docket: 50-296
~

Date fo/az /po

. ENVIPONMENT DOCUMENTATION REF QUALIFICATION OuiSTANDlhG
NETH00 ITEMS

EQUIPMEF DESCRIPTION ,

Parameter cation cation cation cation

System: 74 Operating \ttachment A 1 Year Attachment C.5 Engineering
Analysis None

Plant ID No. Attachment A Time '

(1)
Component Cable WGI i

-

16/c, #12 AWG (PNJ)(PJJ) . '
* ~

Attachments
Manufacturer: Attachment B Tempegature

( F) 325 153 (4) C.2 and C.3 Attachment C.4 None

PressureModel Number: N/A
(PSIA) 69.7 N/A (4) N/A N/A' None

Function: IPCEA S-61-402 Standard
Control / Power - Relative par 3.9, Material

Humidity (%) 100 100 (4) 3.7.3, 6.7 Re'quirement None

Accuracy: Reg'd: N/A
Demon: N/A Chemical

Category: Attachment A Spray
N/A

_
N/A (4) N/A N/A ;;one .

NUREG-0588! Service: Attachr.est A 6.5xf0'Radiation 4x10 Materials Generic Material None
7

(RAD) 4ttach. C.1 4x10 (4) List Test'

Location: 0 Aging N/A 10 years (2) Attachment C.3 30er. Exoerience

Flood Level Elev: 552'
'

Above Flood Level: Yes X SubE rgence N/A N/A
(4) N/A . N/A None

Notes: (1) See Section 2.4 in 79-01B report. Prepared by: g h m.a/a,/
'

'

(2) See Sectio,n 4.1.2 in 79-01B report.
'

* *** "

(3) All notes and other information not on these
-.

sheets are on the attached appendix sheets. - 0-

QA Acceptance: .

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

,
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Attactiner.t A.j

<

5

System: 74 EEB-7'/-W 40
''^' Unit: -3 Rev e'

. 7,

Cable 16/c #12 AWGComponent:
WGIMark:

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

3ES3542 0 FCV-74-52 Cont A 1 Year
.
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EED 74-0040'

.

,.

Rev a i

n |

'
. ATTACHMENT B'

'

Mark WGI'

- Contract No; Type, Manufacturere

73C7-84528 PJJ Rome Cable

67C3-91618 PNJ Plastic Wire & Cable Corp; "
*

;-
70C7-54179-1 PNJ Brand-Rex ..
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-

Revision: 0

ATTACHMENT C

C.1 Integrated Dose - 10 years plus accident -

Beta D m
,

References:

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

.

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

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

4. 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.

9The 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. Ilowever, using this value and making reference to the 7901-
B 00R 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
con =ervative 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 10' rads of beta.

Since the energy dissipation of gama radiation ocqurs via ionizing
processes, one can add the uccident dose of 4 x 10' rads of gamma
directly. The accumulated integrated gama 10-year. dose .(the time. . . . . . . . . . . . .

presenti,yassignedtoconnectorsandpenetrations)amountsto 72.5 x 10 rads which added directly gives a total dose of 7.3 x 10
| rads. In addition, since the containment is inerted in operation,
! the scission rate and deterioration of the insulation and jacketing
I materials through oxidation will be much less than for tests

con, ducted in air.

.

+

.
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ATTACHMENT C (Continued)

,

C.1 (Continued)
7

Since the above value of 7.3 x 10 is less than thb values for which
we have in-air) test data for SROAJ types -(1.2 x 10 ) and for XLPEtypes (2 x 108 , it is ~ concluded that the. beta doss in an accident,

i

i
will not disqualify the cables presently installed, and the cables
will remain operable in the service environment.

C.2 IPCEA S-61-402 Paragraph 3.9 and Appendix.D
i

C.3 TVA Engineering Report No.1943
4

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

Room: 0

I This class of cables was purchased under TVA Standard Specification No.
! 25.013, based on IPCEA S-61-402 (NEMA WCS). Thesestandgrdsprovidea

product with-an operating rating of 750 C continuous, 95 C (2030 F),
500-hour overload rating total in a nomal lifetime.- They are constructed,

;
iof 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
1

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 gama radiation dose of 6.25 x 10 rads or more. This is.

sufficient to have cross-linked the polyethylene and PVC as well.
ConseqJently, the insulation is now in fact a themoset material
and is capable of the same temperature that TVA's cmss-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,'

i
~ TVA has prepared a LOCA/SLB, themal aging, and rad % tion test

, procedure to be perfomed by Wyle Laboratories on f amples of this
cable to demonstrate the validity of this conclusion. Results of*

this testing program are expected to be available .n April 1981.
,

C.4 Temperature Qualification Method .
'

C.4.1 Standard material long-term overload temperature rating

.C.4.2 Engineering analysis

.

e

.
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ATTACiffENT C (Continued)

Because of the conservatism of the tests for XLPE and for siliconeC.5 insulation, including the severity of the mandrel bend and dielectric
test in water after the combined LOCA/SLB profile, it is our engineering

j
judgment that there is sufficient margin to give reasonable assurance '

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

h

.

5

1

!

;

i

i

Prepared by:*

Reviewed by: _ ___

QA Acceptance:

..
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)Facility: Browns Ferry Nuclear Plant Sheet N UB NM
.

Revisio'n- oUnit: 3 *

Docket: 50-296 Date /o/22 /Bo

ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING

EQUIPMENT DESCRIPTION METHOD ITEMS .

Specifi- Qualifi- Specift- Qualift-
Parameter cation cation cation cation ,

'

Operating Attachmenc A' I Year Attachment Engineering NoneSystem: 74~

PlPat ;D No. Attachment A Time C.4 Analysis
,

(1)
Component Cable WGI

-

16/c,#12AWG,(PJ) #' "

Manufacturer: Attachment B Tempegature IE3 153 (4) C.) and C.2 Attachment C.3 None -

( F)
..

Pressure -

-Model Number: N/A (PSIA) 15.0 (4) Nae
~"

Furfetion: Control / Power IPCEA S-61-402 Standard
Relative par 3.9, 3.7.2 Material'

'

Accuracy: Reg'd: N/A -

Demn: N/A Chemical
Spray

.Categary: Attachment A N/A N/A (4) N/A N/A 'None.

Service: Attachment A - NUREG-0588 Generic
'

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

N'neLocation: Room 2 (2) Attachment C.2 Ooer. Exoerience oAging N/A 20 voars '

Flood Level Elev: 552' ,'
~

Above Flood Level: Yes X Submergence N/A N/A N/A N/A None
'

No ( 4)
,

.,

Notes: (1) See Section 2.4 in 79-01B report. Prepared by: //B#Mo A/
' /.1A.

'

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

Reviewed by: h ed.
'

(3) All notes and other information not on these .g ,

sheets are on the attached appendix sheets. -

0^ ACCC """**~

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

.. _7 -
_ _ _ _ -
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Attachment A

EEB-7'/ 004 iSystem: 74 Rev oUnit: 3

Component: Cable 16/c #12 Awa
Mark: WGI

~

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

3ES555-I 2 FCV-74-1 Cont A 1 year

3ES568-I 2 FCV-74-12
3rs580-I 2 FCV-74-2
3E5593-I 2 FCV-74-13 ,

' 1 O' '

3Et1153-I 2 FCV-74-7

.'

...

4

I

.

9
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EEB 74-004/
.

.

Rev o'

n.

ATTACHMENT B .
*

Mark WGI
.

.

Contract No. Type, Manufacturer
-

e

73C7-84528 PJJ Rome Cable:
I 67C3-91618 PNJ Plastic Wire & Cable' Corp'~-

'

70C7-54179-1 PNJ -Brand-Rex ,
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ATTACHMENT C

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

C.2 TVA Engineering Report No.1943.

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

Rooms 1-18

This class-of cables was purchased under TVA Standard Specification
These standards

No. 25.013, based on IPCEA S-61-402 (NEMA WCS) g C continuous,
prgvideagraductwithanoperatingratingof75.95 C (203 F), 500-hour overload rating total in a nomal lifetime.
They are conU.ructed of polyethylene insulation with Nylon and PVC
jacketing.

The jacket material has a higher retention of strength at elevated
as the material was subjected to air oven aging of

temgeratureg,F)for7 days. Only compartments 1, 2, 3, 6, 9, 10,121 C (250
and 11 show HELB profiles which more than briefly surpass the
softening temperature of the insulation. However, owing to the,

thermal tire lags in the cable material and cable installation, the.,

insulation nm aven the jacket experience the temperature profile
! until some tir.e has elapsed.

TVA has condu:. tad tests (Chattanooga Central Laboratories Report
No. 81L-81-6821 dated October 1980, of these cables under a temperature
profile whis -rvelopes all the HELB profiles. Following this
exposur.e these sacples sustained a dielectric test innersed in
water of 660 m::s ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 vo:ts irr 5 minutes in succession.

It is theref w ?cr engineering judgment that this test confirms
the above art , atifies interim operation until these types"can be
fully qualiib. cy our Wyle Laboratory tests to be concluded next
April or.repl?ced at the next refueling outage.

C.3 Temperature Qualification Method

C.3.1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

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

Prepared by:

Revleued by: __

QA Acceptance:

-. - ,- - - - . _ _
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)Facility: Browns Ferry Nuclear Plant Sheet No. EEB 74-0042.

Unit: 3 Revisio~n o
~

Cocket: 50-296 Date fo/rz/Ro
ENVIROV.ENT DOCUMENTATION REF QUALIFICATION OUTSTANDING

EQUIPMENT DESCRIPTION METHOD ITEMS .

Specift- Qualifi- Specifi- Qualifi-
Parameter cation cation cati _on cation

1 Year Attachment Engineering NoneSystem: 74 - Oparating Attachment A' C.4 Analysis
Plant ID No. Attachment A ''me .

(1)
Component Cable WGI

16/c,#12AWG,(PJ) .

K nufacturer: Attachment B Temp ure None .
294 153 (4) Attachment C.3

PressureModel Nun:ber: N/A- 15.0
(PSIA) (4) N/A * N/A _None

~

N/A
Furiction: Control / Power IPCEA S-61-402 Standard

Relative par 3.9, 3.7.2 Material- .

Accuracy: Req'd: N/A
Det:on: N/A Chemical

Spray
. Cat 3 gory: Attachment A N/A N/A (4) N/A N/A ~ Hone

Service: Attachment A NUREG-0588 Generic.
'

Radiation 3 x 107 Materials Material
(RAD) 4x10I (4) List Test none

'

ccadon: Room 5
,

Agina N/A 20 vears (2) Attachment C.2 Ooer. Exnerience N o,n.,e
.

Flced Level Elev: 552'
Above Flood Level: Yes X Submergence N/A N/A N/A ' N/A None

'

No (4)
Prepared by:ge #_,.A>/.s : (1) See Section 2.4 in 79-018 report. '

/sk..

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

Reviewed by: 8A
(3) All notes and other information not on these 7- f-sheets are on the attached appendix sheets. -

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

!

EEB-74- 004 4System: 74
Unit: 3 Rev o

.,

s.
Component: Cable. 16/C #12 AWG4

Mark: WGI

!

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

3ES3055-II 5 FCV-74-24 Cont A I year
.,

3ES3068-II 5 FCV-74-35"

3ES3080-II 5 FCV-74-25 , *,

3ES3093-II 5 FCV-74-36
-

3ES3638-II 5 FCV-74-30 "'I If3ES3664-II 5 ,FCV-74-99
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ATTACHMENT B ,

Mark WGI

Contract No. g Manufacturer

73C7-84528 PJJ Rome Cable ,

PNJ Plastic Wire & Cable Corp'

67C3-91618 - -

70C7-54179-1 PNJ * Brand-Rex
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ATTACHMENT C-

C.1 IPCEA S-61-402 Paragraph 3.9 and Appendix 0

C.2 T7A Engineering Report No.1943. ,

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

Rooms 1-18

This class of cables was purchased under TVA Standard Specification
These standards

No. 25.013,. based on IPCEA S-61-402 (NEMA WCS). g C continuous,
prgvideagroductwithanoperatingratingof75F), 500-hour overload rating total in a nonnal lifetime.95 C (203
They are constructed of polyethylene insulation with Nylon and PVC
jacketing.

The jacket material has a higher retention of strength au elevated
-as the material was subjected to air oven aging of

temgeratureg,F)for7 days. Only compartments 1, 2, 3, 6, 9, 10,1 21 C(250
and 11 show HELB profiles which more than briefly surpass the
softening ten;;crature of the insulation. However, owing to the
thennal time legs in the cable material ar.J cable installation, the
insulation nar .ven the jacket expericace the temperature profile
until some tiac nas elapsed.

TVA has cont:r:sc tests (Chattanooga Central Laboratories Recort^

No. 81L-81-63?i dated October 1980, of these cables under a temperature
profile whicn envelopes all the. HELB profiles. Following this
exposure these samales sustained a dielectric test inrnersed in
water of 650 voi s ac for. 6 min'utes, 960 volts ac for 5 minutes,
and 2200 volt; :ce 5 minutes in succession.

It is therehm ~ur engineering judgmer.t that this test confirms
the above ano c P.ifies interim operation until these types can be
fully quallt ua. t y our Wyle Laboratury tests to be concluded next
April or replaced at the next refueling outage.

C.3 Temperature Qualification Fkthod

C.3.1 Standard material long-term overload '.emperature 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:
1
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SYSTEM COMP 0NENT EVALUATION WORK' SHEET (Rev 2)Facility: Browns Ferry Nuclear Plant . Sheet No. EEB'74-0043
Unit: 3 Revisio'n o

~

Docket: 50-296 Date , o /z z/po ,

ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING g

EQUIPMENT DESCRIPTION METHOD ITEMS. .

Specifi- Qualifi- Specif1- Qualifi-
Parameter cation- cation cation cation

System: 74 Operating Attachment A' 1 Year. Attachment Engineering None

Plant 10 No. Attacament A Time C.4 Analysis .

(1)
~~

Component Cable KGI
16/c,#12AWG,(PJ) -

.

Attachments
Manufacturer: Attachment B Temp ure

220 153 (4) C.1 and C.2 Attachment C.3 None
*

.

Pressure,Model Number: N/A.
(PSIA) 15.0 N/A (4) N/A N/A Mone

,

Furiction: Control / Power IPCEA S-61-402 Standard -

' '

Relative par 3.9, 3.7.2 Material- - .

Humidity (%) 100 100 (4) 6.7 Requirc-dnt None

Accuracy: Reg'd: N/A -

Demon: N/A Chemical
prayCategory: Attachment A N/A N/A (4) N/A N/A ~None

. Service: Attachment A NUREG-0588 Generic.-

Radiation Materials Material
'

None7 4x107 (4) List Test
'

(RAD) 3.1 x 10
location: Room 6

'

N'ne__Aginq N/A 70 voars (2) Attachment C.? Ooer. Exnerience o

Flood Level Elev: 552'
Above Flcod Level: Yes % Submergence N/A N/A N/A N/A None

'

No (4)"+-

Notes: (1) See Section 2.4 in 79-01B report. Prepared by: 4/ A.h~.d1/
f.sv. .

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

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

QA Acceptance.'

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

Attachment Ae

EEB-74-co43- System: 74
Rev o' Unit: 3-

:

i Component: Cable 16/c #12 AWG

: Mark: WGI-

4

Plant I . D. %. Room Function / Service Category Operating Time
3E5675-I 6 FCV-74-57 Cont A, 1 Year~

3ES703-I 6 FCV-74-58'

3ES691-I' 6 FCV-74-$9
3ES3178-II 6 FCV-74-71 q'..

-

3ES3628-II 6 .FCV-74-72
3ES3191-II 6- FCV-74-73 if if y

'
i

+

o

i -

b

'

f
<

P

'f

1

0

.

i

.1

2

'
+

,,

e

.

h

4

a

%

1 *

9

.

I

* ,.

* e

i

!
- . _. ._ . . . _ , . . _ . . , _ . . . . _ . , . . . . . _ ,_



.. . _ . . _ _ -. . _ . .

4

EEB 74-0043
'

Rev o _

ATTACHMENT B

Mark WGI

ManufacturerContract No. Type,
.

73C7-84528 PJJ Rome Cable

67C3-91618 PNJ Plastic Wire & Cable Corp'

70C7-54179-1 PN) - Brand-Rex
-
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00( h Sheet No.: EEB- N-coy 3

.s. Revision: 0

ATTACHMENT C

C.1 IPCEA S-61-402 Paragraph 3.9 and Appendix 0

C.2 TVA Engineering Report No.1943. ,

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

Rooms 1-18
_

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

C continuous,

pgvide a groduct with an operating rating of 75F), 500-hour overload rating total in a normal lifetime.95 C (203
They are constructed of polyethylene insulation with Nylon and PVC
j acketing.

The jacket material has a higher retention of strength at elevated
as the material was subjected to air oven aging of

temgeratureg,f)for7 days. Only compartments 1, 2, 3, 6, 9, 10,1 21 C(25d
and 11 show HELB profiles which more than briefly surpass the

[ softening tempen.ture of the insulation. However, owing to the
therral tir.e lags in the cable material and cable installati,n, the
insulation nor even the jacket experience the temperature profile
until some t1 2 has elapsed.

TVA has condu.w! tests (Chattanooga Central Laboratories Report
No. 81L-81-Efral dated October 1980, of these cables under a temperature
profile which rmeelopes all the HELB profiles. Following this
exposur.e these camples sustained a dielectric test imersed in
water of 550 -1ts ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 volt, for 5 minutes in succession.

It is theref m ur engineering judgment that this test confirms
the above and Astifies interim operation until these types can be
fully qualf fwe ny our Wyle Laboratory tests to be concluded next
April or replaced at the next refueling outage.

C.3 Temperaturu Qualificatien Method
f

C.3.1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

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

~

Prepared by:

Reviewed by:

QA Acceptance:

!
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SYSTEM COMP 0NENT EVALUATION WORK SHEET (Rev 2)Facility: Browns Ferry Nuclear Plant Sheet N,0. EEB 74-0044 e
.

Unit: 3 Revision o P

'

Docket: 50-296 Date so/sz /Po :

ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING

EQUIPMENT DESCRIPTIO'i - METHOD ITEMS. .

.
Specifi- Qualifi-- Specifi- Qualifi-

Parameter cation cation cation cation

IS**** 74
.

.
Operating Attachment A' 1 Year Attachment Engineering None

Plant ID No. Attachment A Time
~

C.4 Analysis
'

(1)
Component Cable *WGI

16/c,#12AWG,(PNJ)(PJJ) .

Manufacturer: Attachment B Temp ure
157 153 (4) n Attachment C.3 None -

Pressure -

.P.odel Number: N/A ,

None
~(PSIA) 15.0 N/A (4) N/A N/A

'

Function: . Con. trol / Power IPCEA S-61-402 Standard
Relative par 3.9, 3.7.2 Material - .

-
-

Humidity (%) 100 100 (4) 6.7 Recuirement None

Accuracy: Reg'd: N/A
Demon: N/A Chemical

SprayCategory: Attachmen.t A N/A N/A (4) N/A N/A 'None.

Service: Attachnient A . NUREG-0588 Generic
Radiation . Materials Material

7 4x107 (4) List Test None
'

(RAD) 2.1 x 10
Location: Room 8

~

N'neAginq N/A 20 years (2) Attachment C.2 Ooer. Exoerience o-

Flcod Level Elev: 552'
~

.

Above Flood Level: Yes % Submergence N/A N/A *

, /A NoneNN/A .

No ( 4) .
,

Notes: (1) See Section 2.4 in 79-018 report. P'repared by: A/. A#- l//~

(2) See Section 4.1.2 in 79-013 report. - ggg/.59.,

(3) All notes and other information not on these .fw fsheets are on the attached appendix sheets. r '-

QA Accep'tance: .
~

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

EEB ~/'/~C0'/'/
1'

System: {4
l g g

Unit:

Component: cable 16/c #12 AWG
*

Mark: wc1

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

3ES3664-II 8 FCV-74-99 Cont A 1 year

.
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Rev o
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ATTACHMENT B

Mark WGI

Contract No. M Manufactured
.

73C7-84528 PJJ Rome Cable

67C3-91618 PNJ Plastic Wire & Cable Corp'
-

70C7-54179-1 PNJ Brand-Rex *
4 ,.
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Sheet No.: EEB 74-ooy4

Revisior - 0

ATIAChNENT C

C.1 IPCEA S-61-402' Paragraph 3.9 and Appendix 0

C.2 TVA Engineering Report No. 1943. .

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

Rooms 1-18

This class of cables was purchased under TVA Standard Specification
These standards

No. 25.013, based on IPCEA S-61-402 (NEMA WCS). g C continuous,
;

prgvide a graduct with an operating rating of 75F), 500-hour overload rating total in a normal lifetime.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
as the material was subjected to air oven aging of

temgeratureg,F)for7 days. Only compartments 1, 2, 3, 6, 9, 10,121 C(250
and 11~ show HELB profiles which * acre than briefly surpass the'

softening terperature of the insulation. However, owing to the
therwl time leg: in the cable material and cable installation, the
insulation nor aven the jacket experience'the temperature profile
until some tin r.as elapsed.

TVA has conde'a: tests (Chattanooga Central Laboratories Report
No. 81L-81-6fC dated October 1980, of these cables under a temperature
profile which me:eiopes til the HELB profiles. Following this
exposure tis <o males su:;tained a dielectric test immersed in4

water of 60 im:: ac for 6 minutes, g60 volts ac for 5 minutes,;

I..

and 2200 voit; rne 5 minutes in succession.

It is thereto- rur engineering-judgment that this test confirms
the above ad , unifies interim operation until these types can be
fully qualifies ay our Wyle Laboratory tests to be' concluded next
April or replacec at the next refueling ' outage.

C.3 Temperature Qualification Method i

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

C.3.2 Engineering Analysis ,

!

I

I 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:

j Reviewed by: -

QA Acceptance: .

II
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) 3..eet No. EEB 74-0045Facility: Browns Ferry Nuclear Plant .

Docket: 50-296
~

Revisio'n oUnit: 3
Date jo /s.2/Sb

'

ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING

EQUIPMENT DESCRIPTION METHOD ITEMS .

Specif1- Qualifi- Specift- Qualifi-
Paraneter cation cation cation cation

. Operating Attarhrrent A" l Year Attachment ' Engineering None ;System: 74

Plant ID No. Attachment A Time C.4 Analysis :
*

(1)
Component Cable-WGI

16/c,#12AWG,(PNJ)(PJJ) -

Manufacturer: Attachment B Temp ure
211 153 (4) C1 n Attachment C.3 None -

. ..

PressureP.odel Number: N/A-
.

(PSIA) 15.0 N/A (4) N/A N/A None
''

Function: Control / Power IPCEA s-61-402 Standard'
Relative par 3.9, 3.7.2 Material - .*

Humidity (%) 100 100 (4) 6.7 Requirement ' None

Accuracy: Reg'd: N/A -

Dec.on: N/A Chemical
SprayCategory: Attachment A N/A N/A (4) N/A N/A Hone

,

Service: Attachment A - NUREG-0588 Generic

2.1 x 107 Materials Maten alRadiation
(RAD) 4x107 ( 4) List Test None

'

'

Location: Room 9 Aging N/A 70 years (21 Attachment C.2 Goer. Exnerience None

Flood Level Elev: 552'
Above Flood Level: .Yes % Submergence N/A N/A N/A N/A None

No ( 4)
.

Preparad by: //kh ll/Notes: (1) - See Section 2.4 in 79-01B rep et.
"'

(2) See Section 4.1.2 in 79-018 report. - g,
(3) All notes and other information no.t on these (-

sheets are on the attached appendix sheets. -

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

_
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; Attachment A

EEB W" O

74System: Rev O
Unit: 3

Component: cable 16/c #12 AWG-

Mark: WGI ,

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

3ES555-I 9 FCV-74-1 Cont A 1 Year

3ES568-1 9 FCV-74-12 Cont A 1 year

3ES580-I 9 FCV-74-2 Cont A 1 Year
*

3ES593-I 9 FCV-74-13 Cont A 1 Year

3ESil53-I 9 FCV-74-7 Cent A 1 year

3ES 678-I 9 FCV-74-57 Cont A 1 Year

3ES3055-II 9 FCV-74-24 Cent A 1 Year

3ES3068-II 9 FCV-74-35 Cont A 1 Year

3ES3080-II 9 FCV-74-25 Cont A 1 Year

3ES3093-II 9 FCV-74-36 Cont A 1 Year

3ES3638-II 9 FCV-74*30 Cont A 1 Year

3ES703-1 9 FCV-742 8 Cont A 1 Year5

3ES3664-II 9 FCV-74-99 Cont A 1 Year'

3ES691-1 9 FCV-74-59 Cont A 1 Year

3ES3178-II 9 FCV-74-71 Cont A 1 Year

3ES3628-II 9 FCV-74-72 Cont A 1 Year

3ES3191-II 9 FCV-74-73 Cont A 1 Year

,
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ATTACHMENT B
"

Mark WGI

Contract No. Type, Manufacturer
.

1 73C7-84528 PJJ Rome Cable

I 67C3-91618 PNJ Plastic Wire & Cable Corp'
-

70C7-54179-1 PNJ Brand-Rex ,
.
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ao o Ju WJ 10. .

Revision: 0

ATTACHMENT C

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

C.2 TVA Engineering Report No.1943 ,

.

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

Rooms 1-18

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

C continuous.prgvide a groduct with an operating rating of 75
95" C (203 F), 500-hour overload rating total in a nonnal lifetime.
They are constructed of polyethylene insulation with Nylon and PVC

4
' jacketing.

.

The jacket material has a higher retention of strength at elevated
as the material was subjected to air oven aging of

temgeratureg,F)for7 days. Only compartments 1, 2, 3, 6, 9, 10,121 C (250
and ll show HELB profiles which more than briefly surpass the;I softening terperature of the insulation. However, owing to the
thermal time brp in the cable material and cable installation, the
insulation nm even the jacket experience the temperature profile
until some tir.c i4as elapsed.

TVA has concuc:ad tests (Chattanooga Central Laboratories Report
No. 81L-81-EF2'. dated October 1980, of these cables under a temperature
profile whw emlopes all the HELB profiles. Following this
exposur.e thw suples sustained a dielectric test imersed in
water of 660 ms ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 voit3 fer 5 minutes in succession.

It is thernh 4 e engineering judgment that this test confirms
the above as. ....scifies interim operation until these types can be
fully qualifu . By our Wyle Laboratory tests to be concluded next
April or replaced at the next refueling outage.

C.3 Temperature Qualification Pathod

C.3.1 Standard material lorg-term overload temperature rating

C.3.2 Engineering Analysis

C4 Tne post-HELB conditii ns 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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C0mm.EMNION WORK SHEET (Rev 2,)
. . ~

EEB 74-0046Sheet No.Facility: Browns Ferry Nuclear _ Plant
Unit: 3 Revision o i

Docket: 50-296 Date ~ fo /, a /po i*

.

ENVIRONMENT DOCUMENTATION REF. . QUALIFICATION 00TSiANDING j
.

EQWIPMENT DESCRIPTION METHOD ITEMS ''

Specif t - Qualift- Specift- Qualifi-
Parameter cation cation cation cation

System: 74 Operating \ttachmerit A 1 Year Attachment Engineering None -

C.5 AnalysisPlant ID No. Attachment A Time
' '

(1)
.

Component Cable WGK
12/c,#12AWG,(PNJ) .

} Nonea
Manufacturer: Attachment B Temp ure

,

.

Pressure
Model , Number: N/A ,

N/A, None(PSIA) 69.7 N/A (4) N/A
- -

. . .

Standard .-Futiction: . IPCEA S-61-402.
. .

'

Control / Power 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: A'ttachment A 6.5xg0 1f .
- NUREG-0588

~

Radiation 4x10 / Raterials Generic Material None
7

(RAD) 4ttach. C.1 -4x10 (4) List Test'

Location: 0 "*
Agina N/A 10 years (2) Attachment C.3 Oner. Exper.'

. Flecd Level Elevi 552'
-

Absve Flood Level: Yes X Submergence N/A N/A N/A N/A None

v No
' (4)

Nites: -(l) See Section 2.4 in 79-018 report. .
Prepared by: A/ /1L__J/

ggg/SP"-
-

'
-

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

,

(3) All notes and other information not on these -
.y - -

sheets are on the attached appendix sheets. -

QA Acceptince:
(4) See Section 3.0 and/or' Appendix B in 79-018 repoit.-
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Attachment A

System: 74 EEB-N -oo %
Unit: 3 Rey e

Component: Cable 12/c #12 AWG

Mark: WGK

*

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

3ES3686-II O FCV-74-47 Cont A. 1 Year

3ES3651-Il 0 FCV-74-47
3ES3039-II O FCV-74-66 1 if y

.
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4 ATTACHMENT B [

,
.

! Mark WGK
- .

f

!
.

1.-

Manufacturer
'

*

.T 282Contract No.
-

.

67C3-91618 PNJ
Plastic Wire & Cable Corp

#

73C7-84528 PJJ Rome Cable

,i 70C7-54179-1 - PNJ Brand-Rex i
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Sheet No: EEB- 74, coq c

/ Revision: 0

.

ATTACHMENT C

C.1 Integrated Dose - 10 years plus accident

Beta Dose
.

Refe:ences:
,

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

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

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

4. 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.
t

9The 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 controi caoles 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 10' rads of beta.1

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

..Arectly....Jhe.accumuisted integrated gantna 10-year. dose (the time . m-c........a

prtsently 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 jac,keting
materials through oxidation will be much less than for tests |

.' conducted in air. |
-
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Revision: c>'
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ATTACHMENT C (Continued)
.

C.1 (Continued)
7

Since the above value of 7.3 x 10 islessthanthbvaluesforwhich
'

b test data for SROAJ types (1.2 x 10 ) and for XLPEwe have in-ai
types (2 x 10 ), it is concluded that the beta dose in an accident ,

will not disqualify the cables presently installed, and the cables
will remain operable in the service environment.-

C.2 IPCEA S-61-402 Paragraph 3.9 and Appendix D

C.3 TVA Engineering Report No.1943

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 WCS). Thesestandgrdsprovidea0 F),product with an operating rating of 750 C continuous 95 C (203
500-hour overload rating total in a nomal 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 servic2 which these cable nave geen thus far has exposed
them to a gama 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 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, themal aging, and radiation test
precedure to be perfomed 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.

C.4 Temperature Qualification Method e

C.4.1 Standard material long-term overload temperature rating
.

C.4.2 Engineering analysis
,

'

-

e

e
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ATTACtNENTC(Continued)
'

.

Because of the conservatism of the tests for XLPE and for siliconeC.5 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. '.,

1
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SYSTEM COMP 0NENT EVALUATION WORK SHEET (Rev 2)Facility: Browns Ferry Nuclear Plant . Sheet No. EEB 74-0047 -

~

Unit: 3 Revisicn o
~ ~

Docket: 50-296 Date fo/n/So

ENVIR0.V.ENT DOCUMENTATION REF QUALIFICAT' ION OUTSTANLf f
EQUIPMENT DESCRIPTION' METHOD ITEMS- .

.
Specifi- Qualifi- Specifi- Qualifi-

Parameter cation cation caticn - cation

Operating Attachment A' 1 Year . At achment 'E e ing Mone iSystem: 74
Plant ID No. Attachment A " Time -

(1)
Component Cable WGK

12/c,#12AWG,(PNJ) . ,

"0"'
Manufacturer: Attachment B Temp g ure

158 153 (4) C 1 an Attachment C.3
-

,

PressureModel Number: N/A
(PSIA)

,

15.0 N/A (4) N/A' N/A _ None
*

*

Function: Control / Power LPCEA s-61-402 Standard
Relative par 3.9, 3.7.2 Material'' - --

Humidity'(%) 100 100 (4) 6.7 Requirement None.

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

Spray ~

, Category: Attachment A N/A N/A (4) N/A N/A * Hone

Service: Attachment A
.

NUREG-0588 Generic.
#

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

.,

'

Location: Room 2 N'neAqing N/A 70 vnars (2) Attachment C.? Ooer. Emerience o

Flood Level Elev: 552'
Above Flood Level: Yes % Submergence N/A N/A N/A N/A None

'

No (4) .

Nttes: (1) See Section 2.4 in 79-01B report. Prepared by: A/.6 # ml/
~

_

'

(2) See Section 4.1.2 in 79-013 report. '

Reviewed by: 2A
~

(3) All notes and other information not on these [y - - /'sheets are on the attached appendi'x sheets. - '

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

EEB-74-oo 4 7System: 74
Rev oUnit: 3

Component: Cable 12/c #12 AWG
Mark: WGK

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

3ES551-I 2 FCV-74-1 Cont A 1 Year

3ES$64-I 2 FCV-74-12
3ES1151-1 2 FCV-74-7

-

2ES3713 2 .FCV-74-96 'I'/
3ES3736 2 FCV-74-97 'f

'
.

L
,

9"

e

4

9

!.

,

_.
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EEB 74 Mo" /'

' .> .

, ,

.

Rev o
i ,.

,

ATTACHMENT B , .
-

*

Mark WGK
-

'

.

a .

Manufacturer
Contract No. g

!
.

67C3-91618 PNJ Plastic Wire & Ca61e Corp

4
'

73C7-84528 PJJ Rome Cable
*

*

'

PNJ Brand-Rex70C7-54179-1 '
. . ,

'
-

..
-

- . ..
,

.
.

.

-
. .

.
<

.

e
'

.
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' . . ATTACHMENT C . -1 'o. s

,

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

>

.t

. .

-;... e.- ,-
TVA Engin,ering Report No. 1943. , - p '.

~

.

C.2
, , ,e

-
.

.

. Cabl.9 types:.1PJ.;PN,,:PSIc PJJ, REJr::~ y :;<r,., ay;.. x,p.h , 9.+ Q L- ~
. ,

3 ., . ,( ,.,

Roomslyd
This class of cahles was purchased under TVA Standkrd Specification

~
'

No. 25.013, based on IPCEA S-61-402 (fiEMA.WCS). 4These standards
' ~

prgvide ajroduct with an operating rating of 75.:C continuous,
.

95" C (20r F), 500-hour overload rating total in a nont.al lifetimei
They are constructe( of, polyethylene, insulation with Nylon and PVC- ' ~

jacketing

The jacket materiai has a higher retention of strength at elevated
as the iaterial was subjected to air oven aging of

temgeratureg,F)for7 days. Only compartments 1, 2, . 3, 6, 9, 10,121 C (250
and 11 show HELB profiles which mo"e than briefly surpass the
softening tern ature of the insult * Sn- However, cwing to the,

thermal tirre ings in the cable material and cable installation,. the
insulation nS even the jacket experience the temperature profile-
until some tire has elapsed. ,

,

TVA has contacted tests (Chattanooga Central Laboratories Report
No'. 81L-81-or.:" dated October 1980, of i:hese ,ca,bfes Under a temperature > 4''

profile whi@ H vplopes all the HELS profile.s.. following this M %-. - *

J~ -

exposure the:n ceples sustained a dielectric test imersed in a .y

water of 550 90.5 ac for 6 minutes, 960 volts ac for 5 minutes',"

and 2200 voit:. for.'5 m nutes in succession, >.
'

e '. .

It is jhersf6 - our engineering judgment that this test confirms
the ab6v'e.ard .cstifies interim operation until these types can be. q-
fully cualif.. u oy our Wyle Laboratory tests'tol be condijided nextj#;. t] ,ij..
April or replaced at.the,.next refueling outage. " '; * -.

.
. . .

,

i, ,'..
,

'

MC.3 Temperature Qualification Method m. ..

,

:kC.3.1 ' Standard material long-term Qverload temi erature rating ,

e.
'

' 'N 'C.3.2 Enginecring'Analysi! - O
"p

r .:N , . . t, ,es .

C.4 The post-HELB'conditio'ns are less than the normal. cable rating and.|
in our jodgment, the' cables could operate satisfactorily for a
post-appident of agea.r.. - g.. , .

. . . . .- .

Prepared by:
' '

4
~ Reviewed by:-

.- r .

QA Acceptance:
J
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SYSTEM COMPONENT EVALUATIO|t WORK SHEET (Rev 2,) Sheet No. EEB 74-0048! Facility: Browns Ferry Nuclear Plant .

Unit: 3 '
Revisic'n o

'

Docket: 50-296 Date f o/z a./so

ENVIRONMENT DOCUMENTATION REF QUALIFICATI0$ OUTSTANDING

EQUIPMENT DESCRIPTION METHOD ITEMS .

Specift- Qualift- Specifi- Qualifi-
Parameter cation cation cation cation-

n ring None
hachment

1 earSystem: 74 Operating Attachment A' #
Plant ID No. Attachment A Time '

(1)
Component Cable WGK

12/c,#12AWG,'(PNJ) .

Ten g um 294 153 (4) an Attachment C.3 :
U"'

Manufacturer: Attachment B
*

,

l'.odel Number: N/A- Pressure
(PSIA) (4) N/A M/ t _None?5.0 'N/A

Function: Control / Power IPCEA S-61-402 Standi. d
Relative par 3.9, 3.7.2 Material - .-

#
0 100 W

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

Spray .
.

, Category: Attachment A e

' Service: Attachment A - NUREG-0588 Generic
Radiation . Materials Material

. (RAD) 3 x 107 4x107 (4) titt Test None
,

ocadon: Room 5
'

N/A 70 vears (2) Attachment C.? Ooer. Experience NoneAginq *

Flood Level Elev: 552'
Above Flood Level: Yes X Submergence N/A N/A N/A N/A None

'

No ( 4) .
.

Notes: (1) See Section 2.4 in 79-01B report. Prepared by: A/13 4L ,~.si/
f.n*, . .

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

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

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

,

'

EEB M-oo'f ? !,

System: 74 '

Unit:- 3 Rev o

|
Component: Cable 12/c #12 AWGr

-

Mark: WGK
:
.- e

Plant 1. 3. No. Room Function / Service Category Operating Time.

,

3ES3051-II 5 FCV-74-24 Cont A 1 Year
,

{ 3EC3;64-II 5 FCV-74-35 ,

3ES3076-II 5 FCV-74-25 '
;

; 3ES3089-II 5 FCV-74-36 '

M
3ES3661-II 5 FCV-74-99 9 f

'

'

,
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EEB 74-do'49
.

'
.

.
.

Rev o.

. t
ATTACHMENT B > .

.

-

Mark WGK :

ManufacturerContract No, g .

67C3-91618 PNJ Plastic Wire & Cable Corp

.
73C7-84528 PJJ Rome Cable

Brand-Rex70C7-54179-1 PNJ '

.
. ,

- .

* e

e

e'

9

5

.

e

.

i
1
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.
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Sheet No.: EEB ~14-oot42
.

Revision: 0

. .
. ATTACHMENT C ,

., . .:c d .J. J it.'
-.~.

w. .

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

C.2 . TVA' Engineering Report No.1943. ,
, . , v'.

.
. .,

,,

$c].,[CoCabletypes: PJ, PN, PNJ, PJJ,'PSJ'
?

.p, , ,3pg. . Rooms .1 ,18 : .4 . - '
> .

. , ,

This class of cables was purchased under TVA Standard Specification
fyfg No. 25.013,. based on IPCEA S-61-402.(NEMA.WCS). 0These standards .

C continuous,
prgvide a graduct with an operating rating of 75Om ~

.~ 95'' C (203 F), 500-hour overload rating total in a nonnal lifetime.'

.

They are constructed of polyethylene insulation with Nylon and PVC
. "n .n;

,
' }.; , ,'. ijacketing.. ',g , . g.j' .. . . .

e..i

.~ . .b .:7 _ ..

The jacket material has a higher retention of strength at elevatied
,

1 : :g. *s~
*

!as the material was -subjected to air oven aging of
temgeratureg,F)for7 days. Only compartments 1, 2, 3, 6, 9, 10,.

121 C(250
and 11 show HELB profiles which more then briefly surpass the .,

,

'
~~

softening temperature of'the insulation'. However, owing to the
thennal time lags in the cable material and cable installation, the
insulation.nor even the jacket experience the temperature profile

.

' * , ' * ; i.

. ~unti, some timedas elapsed- f, t.,
.. , ,,

.

,r,3 % , -3= .,

-

. . ~ , .
,

,
.. 4 c.

.

TVA bas conducted-tests (Chatta'nooga Central Laboratories Report
.No. 81L-81-6821. dated October l'980, of these cables under a temperature*

. profile which emelopes 'an the, HELB profiles. Following this
,.

-

.-exoosur'e these : samples susta.ined a dielectric test innersed in~

. j.; ej;. '

wa' er o'f 660 ' olts.ac for6 niin*utes, 960 volts ac for 5 minutes,t v
,

and 2200 volts for 5 minutes in's.uccession.
i

, , .

It is therefore our engineering judgment that this test confirms
the above and justifies interim operation until these tyr.s can be
. fully gualified by our Wyle Laboratory tests to be conclude ( next
rpril'or replaced at the next refueling outage.. '

'

C.3 Taperature Qualification Method
. .

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

C.3.2 kngineering" Analysis 1-
'

. . . . . .
.

, . . .-

The post-HELB conditions are less than the normal cable rating and,~

C.4
in our judgment, the cables could cperate satisfactorily for a

.

,

post-accident of a year. 7 _ . 7..
-

.
,

... o a; ;c. .;,

' Prepared by:

. Reviewed by: _

.E..QA.. Acceptance: -
t.* . .;
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SY TEM COMPONENT EVALUATION WORK SHEET (Rev 2)Facility: Browns Ferry Nuclear Plant Sheet N,0. EEB 74-0049
Unit: 3 Revision o

'

Cocket: 50-296 Date /o/ee h o

ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING

EQUIPMENT DESCRIPTION METHOD ITEMS .

Specifi- Qualift- Specifi- Qualifi-
Parameter cation' cation cation cation

'

#8 *** Operating Attachment A' 1 Year Attachment Engineering None

Plant 10 No. Attachment A Time C.4 Analysis

Component Cable WGK
12/c,#12AWG,(PNJ) .

Manufacturer: Attachment B Temp ure
220 153 (4) Attachment C.3 None

Pressure -

Model Number: N/A
(PSIA) 15.0 N/A (4) N/A N/A None

'
-

^

Furiction: Control / Power IPCEA S-61-402 Standard
Relative par 3.9, 3.7.2 Material -

~
*

Humidity (%) 100 100 (4) 6.7 Requirement None

Accuracy: Reg'd: N/A
Demon: N/A Chemical

SprayCategory: Attachment A N/A N/A (4) N/A N/A 'None.

. Service: Attachment A NUREG-0588 Generic.

Materials MaterialRadiation
3.1.x 107 4x10I (4) List Test None

'

(RAD)
Location: Room 6

,

Aging N/A 20 voars (21 Attachment C.? Doer. Exoarience Nona'

Flood Level Eiev: 552' | .

l Above Flood Level: Yes y Submergence N/A N/A N/A , /A NoneN
No (4) .

Phepared'by: A/ o A als~

Notes: (1) See Section 2.4 in 79-OlB report.
(2) See Section 4.1.2 in 79-013 report. d'

R d@
(3) All notes and other information not on these 7<-

sheets are on the attached appendix sheets. -

-

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

QA Accep'tance: .

-
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Attachment A

74 EEB-71-W49System:
: Uni t: 3 Rev o
1

| Component: cable 12/c #12 AWG

Mark: WGK
,

9

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

3ES3681-II 6 FCV-74-46 Cont A 1 Year
FCV-74-71i 3ES3176-II 6 *

.

3ES3626-II 6 FCV-74-72

| 3ES3189-II 6 FCV-74-73 1 y o ,

;
'

|

!
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EEB 74-0049' ' .
.

.

Rev 0.

i n:

ATTACHMENT B- ,

.

Mark WGK -

Manufacturer
Contract No. g .

,

. 67C3-91618 PNJ Plastic Wire & Cable Corp.

73C7-84528 PJJ & * Cable-'

70C7-54179-1 PNJ Brafic Rex. -

..
. ..- .

9

1

*
*

* 4 9

0

4

.
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* .
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*
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... . Revision: 0
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. ;ATTACINENT C -.. ,.*

.
,

~g.
<

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

?- :, . . ..

C.2 TVA Engineering Report No.1943. , "

.
' - s v , +:. v . d " .t. ..%4 fft --

C'Hi;, Cable types: PJ, PN, Pfu , PJJ, PSJ . j.g.

,

;

Rooms .1.18 ,,| g ggg:g,g.|;. g.,, y g g .c(. g g ; ., g . . 7.g.
,

, , -.
. .. . . .

.iThis class',of Wa,'bles was purchased under''TVA Standard Specification
j . .No725.013,. based on IPCEA S-61-402 4 NEMA WCS). 0These standards ' ';>

: $p * h ,y prgvide a groduct with an operating rating of 753
C continuous, ' .

95'' C (203 F); 500-hour overload rating total in a nonnal lifetime.
They are constructed of polyet' '.ene insulation with Nylon and PVC

,' ,(.y,? O q%nq@|.Sc pM.Y H(. .-
.

. tjacketing..
s ', " .:, :

,

*. -

. . . . . . .. . ~; ~.
.

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

4as the material was . subjected to air oven aging of
temgeratureg,F)for7 days. Only compartments 1, 2, 3, 6, 9, 10,121 C(250| and 11 show HELB profiles which more than briefly surpass the ,_.

softening ter@erature of the insulation. However, owing to the '-,

; thannal time lags in the cable material and cable installation, the;

insulatipn nor.even the jacket experience the temperature profile^

i , . until some time has elapsed.: ] [, _ ,,. ;., jg",;, q. .
.

'i'_ ; .

.a,. 4; . .. . .

.

.

TVA has conducted tests (Chattanooga Central Laboratories Report
No. 81L-81-6821 dated October 1980, of these cables under a temperature
prottle wnicti envelopes all the HELB prcfiles. Following this
expos,ur.e these: samples sustained a dielectric test imersed ini,

water of 660 valts ac for 6 minutes. 960 volts ac for 5 minutes',
and 2200 volts' for 5 minutes in succession. 9'

,,

It is therefore our engineering-judgment.that this test co ifirms#
the above.and justifies interim operation until these types can be
fully gualified.by our Wyle Laboratory tests to be concluded next.'

April or replaced at-the next refueling outage.
.

.

C.3 Temperature Qualification Method
,

a.

, ,
,

C.3.1 Standard material long-term overload temperature rating
,x . .f..

f:vt. .
.f; . .

.- :%. ,y
~ ' '

,C.3.2 ' Engineering Analysis ~ l', '
' 17.; ,.

. .
4

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. .

e,
Prepared by:

, , Reviewed by:

QA Acceptance:,
,
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)Facility: Browns Ferry Nuclear Plant Sheet No. rrn 74-0050..

Revisio'n oUnit: 3
' ~

Docket: 50-296 Date - sojufgo.

ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING

EQUIPMENT DESCRIPTION
- METHOD ITEMS .

~~"

Specifi- Qualift- Speciff- Qualifi-'

Paramete'r cation cation cation cation *

System: 74 '
Plant ID No. Attachment A

' Operating AttachmentA' 1 Year Attachment ' Engineering None
,

-

Time C.4 Analysis'

*

(1)
Component Cable MGK.

: 12/c,#12AWG,(PlW) .

Manufacturer:Att'achment B Temp ure
157 - 153 (4) C Attachment C.3 None -

Pressure- *

.Model Number: N/A
(PSIA) (4) N/A - N/A None

*
*

15.0 N/A ''^
.Furiction: ' Connol/ Power IPCEA S-61-402 Standard

Relative par 3.9, 3.7.2 Material - .*

Humidity (%) 100 100 (4) 6.7 Requirement None.

Accuracy: Req'd: N/A
iDemon: N/A Chemical .

SprayCategory: Attachment A N/A N/A (4) N/A N/A 'None :-

,

. Service: Attachment A NUREG-0588 Generic .
-

Radiation Materials Material '

i (RAD) 2.1 x 107 4x10I (a) List Test None
'

Location': Room 8 ~

N'neAging N/A 20 voars. (2) Attachment C.2 Ooer. Exoerience o

Flood Level Elev: 552'
^

Absve Flood Level: Yes K Submerge'nce N/A N/A - N/A N/A None
'

No (4) -

Notes: (1) See Section 2.4 in 79-018 report. Prepared by: # A d l. . I*/
' ~ g'

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

'-

* *** #
(3) - All notes and other information not on these

*'

[--.

sheets are on the attached appendix sheets. ~-
.

~

', - (4) See Section 3.0 and/or ' Appendix 8 in 79-01B report. QA Acceptan m .

-
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l -; .
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.
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Attachment A-
EEB 7V-OarcL

^

System: 74 Rev O
Unit: 3t

.
,

Component: Cable 12/c #12AWG

Mark: WGK
-

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

3ES3151-II 8 FCV-74-74 Cont A 1 Year

3ES3681-II 8 rCV-74-46 Cont A 1 Year

3ES3686-II 8 FCV-74-47 Cont A 1 Year

3ES3651-II 8 FCV-74-47 Cont A 1 Year .

3ES551-I 8 FCV-74-1 Cont A 1 Year

3ES564-I 8 FCV-74-12 Cont A 1 Year

3ESil51-I 8 FCV-74-7 Cont A 1 Year

3ES3051-II 8 FCV-74-24 Cont A 1 Year

3ES064-II 8 FCV-74-35 Cont A 1 year

3ES3076-II 8 FCV-74-25 Cont A 1 year

3ES3089-II 8 FCV-7/e-36 Cont A 1 Year

3ES3661-II 8 FCV-7099 Cont A 1 Year

3ES3176-II 8 FCV-74-71 Cont A 1 year

3ES3626-II 8 FCV-74-72 Cont A 1 year

3ES3189-II 8 FCV-74-73 Cont A 1 Year

3ES3039-II 8 FCV-74-66 Cont A 1 Year
4 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-II 8 FCV-74-75 Cont A 1 Year,

a
!

-

4

7
-

.

'

,

.

I

i
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I EEB 74- MSC. .
.

'

Rev o.

,

ATTACHMENT 8
.

Mark WGK
-

Manufacturer,I
Contract No. . g

67C3-91618 PNJ Plastic Wire & Cable Corp

' 73C7-84528 PJJ Rome Cable
PNJ Brand-Rex.

70C7-54179-1
,-

-i -
. .

, . ,

3 .

i
;

a

4

.

>

1

.

e

.

4 0

e
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i e

e
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Sheet No.: EEB- 74 -co S'O

Revision: 0

ATTACHMENT C .

.

._

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

C.2 TVA Engineering Report No.1943. ,

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

.c
Rooms 1-18

This class of cables was purchased under TVA Standard Specification
These standards

No. 25.013,.. based on IPCEA S-61-402 dNEMA.WC5), g C continuous,_
f-

,7'P:p

. prgvide a groduct with an operating rating of 75F), 500-hour overload rating total in a normal lifetime.
3

L .-
. S5'' C (203
They are constructed of polyethylene insulation with Nylon and PVC

6.; jacketing., -

., ,
,

,

w.r<
The jacket material has a higher retention of strength at elevated 2as the material was subjected to air oven aging of
temgeratureg,F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,121 C (250
and 11 show HELB profiles which more than briefly surpass the ._~~'

softening temperature of the insulation. However, owing to the
themal time lags in the cable ma':erial and cable installation, the
insulation ner even the jacket experience the temperature profile

..unti{sometimehaselapsed,
TVA has conducted tests (Chattanooga Central Laboratories Report
No. 81L-81-6821 dated October 1980, of these cables under a temperature

- pmfilq which envelopes aT1 the: HELB profiles. Following this
. exposur.e these samples sustaine'd a dielectric test imersed .in
water of 660 volts ac for-6 min'utes, 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 gualified by our Wyle Laboratory tests to be concluded next
' April or replaced at the next refueling outage.

C.3 Temperature Qualification Method

C.3.1 Standard material long-term overload temperature rating

C.3.2' Engineering Analysis
' '*

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

' post-accident of a year.
. .

Prepared by:

Reviewed by:
.

QA Acceptance:

!
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SYSTEM COMPONENT EVALUATION WOR'K SHEET (Rev 2)Sheet No. EEB 74-0051 kFacility: Browns Ferry Nuclear Plant
Unit: 3 Revisio'n o i

.

Docket: 50-296 Date joh s/sc i
-

ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDINGi

. EQUIPMENT DESCRIPTION METHOD ITEMS .

. Specifi- Qualift- Specifi- Qualift- l.
Parameter cation cation cation cation-'

..

'

Operating Attachment A' I Year Attachment Engineering None-System 74 .

Plant ID No. Attachment A - Time C.4 Analysis .,

(1) _

Component Cable WGK .

,

12/c,#12AWG,(PNJ)
-

.

Attachments i

T**Ef8
"

211 153 (4) C.1 and C62 Attachment C.3 Nonere -

Manufacturer: Attachment B
] :..

} Modei Number: N/A Pressure ,

(4) N/A N/A' None '(PSIA)' -

15.0 N/A
^

Fur;ction: Con. trol / Power IPCEA S-61-402 Standard ,

'

Relative par 3.9, 3.7.2 Material . .*

00 100 W
Accuracy: Req'd: N/A ,

Demon: N/A Chemical
. prayCategory: Attachment A ' N/A N/A (4) N/A N/A 'None

j , Service: Attachment A NUREG-0588 Generic.

2*1 x 107 Matcrials Materialj Radiation ,

(RAD) 4x10I (4) List Test None,

'

Agina - N/A 20 'vean (21 Attachment C.2 Ooer. Excerience N'onelocation: Room 9;

! * Ficod Level Elev: 552'
; Above Flood Level: Yes)( Submergence N/A N/A N/A N/A " ie

'

<
,.

! No ( 4) .
-

--

Notes: (1) See Section 2.4 in 79-018 report. - - Prepared by: d A# l.d//
~ In.

-

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

! (3) ' All notes and other information not on these
-

rem ewed by: -
'

_

[.
. *

i sheets are on the attac: opendix sheets. -

QAAccep'tance:
f (4) See Section' 3.0 an41/or 'Ap,.e ' H B in 79-018 rep 3rt. -g-

.
, '
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I Attachment A
EEB . 74 - 0 0 S'l

.

74System: Rev O
Unit: 3

Component: Cable 12/c #12 AWG'

Mark: WCK
;

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

3ES3164-II 9 FCV-74-75 Cont A 1 Year

i 3ES551-I 9 FCV-74-1 Cont A 1 Year,

3ES564-I 9 FCV-74-12 Cont A 1 Year
'

4 3ES1151-I 9 FCV-74-7 Cont A 1 Year -

3ES3089-II 9 FCV-74-36 Cont A 1 Year

! 3ES3189-II 9 FCV-74-73 Cont A 1 Year

| 3ES3151-II 9 FCV-74-74 Cont A 1 Year

i

i .

y1

1
.4

9

4

l

1

.

9*

l

!

.

*
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EE8 _ 74- oorti .
,

Aev - O'

C
ATTACHMENT B 4-

.

Mark WGK
-

i
-

:

Manufacturer
| Contract No_. Tyjte_

,

67C3-91618 PNJ Plastic Wire & Cable Corp

1
'

73C7-84528 . PJJ Rome Cable

70C7-54179-1 PNJ Brand-Rex
,

- .. ..

* * 9

.

F

.
. .

*
g 0
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BC

Sheet No.: EEB- 74-006/

Revisio : 0

ATTAC'eENT C

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

C.2 TVA Engineering Report No.1943. .

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

Rooms 1-18 .
,

This class of cables was purchased under TVA Standard Specification
~ .. No. 25.013,. based on IPCEA S-61-402 (NEMA WCS). 0These standardsC continuous,

prgvide a graduct with an operating rating of 75F), 500-hour overload rating total in a nomal lifetime.95" C (203
They are constructed of polyethylene insulation with Nylon and PVC
j acketing. ,-

The jacket material has a higher retention of strength at elevated *.as, the material was subjected to air oven aging of
temgeratureg,F)for7 days. Only compartments 1, 2, 3, 6, 9, 10,121 C (250
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 tise has elapsed.

TVA has conducted tests (Chattanooga Central Laboratories Report
s

No. Ell-81-6821 dated October 1980, of these cables under a temperature
profile which envelopes all the HELB pmfiles. Following this
exposure theseTanples sustained a dielectric test ininersed in
water of 660 voltsac 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 gualified by our Wyle Laboratory tests to be concluded next
April or replaced at the next refueling outage.

C.3 Temperature Qualification Method

C.3.1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

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

post-accident of a year.

Prepared by:

Reviewed by:

QA Acceptance:

1
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SYSTEM COMP 0NENT EVALUATION WORK SHEET (Rev 2)Facility: Browns Ferry Nuclear F. ..t Sheet No. EEB 74-0054
~

Unit: 3 Revision o
Docket: 50-296

-

Date fo/s ,. /po.

.

- ENVIRONMENT DOCUMENTATION REF - QUALIFICATION OUTSTANDING

EQUIPMENT DESCRIPTION METHOD ITEMS

Specift- Qualift- Specif1- Qualifi- .

Parameter cation- cation cation _ cation

System: 74 Operating \ttachment A Attachment Engineering None
Plant 10 No. Attachment A Time C.5 Analysis -1 year (j)
Component Cable WGM

16/c,#12AWG,(";'1) ,,

Attachments None
Manufacturer: Attachment B Tempegature .

153 (4) C.2 and C.3 Attachment C.4( F) 325
,

..

Pressure
Model Number:.. N/A

, .,

(PSIA) 69.7 N/A (4) N/A - N/A, Hoce . -
Function': IPCEA S-61-402 Standatd
Control / Power Relative par 3.9, Material

. Humidity (f.)' 100 .100 (4) 3.7.3, 6.7 Re' qui rement None
Accuracy: . Req'd: N/A

Demon: N/A Chemical .

Category: A'tta nment A Spray .

N/A (4) N/A N/A None.

6.5xg0'If NUkEG-0588Service: Attachment f. i

4x10 / Materials Gene;ic Material NoneRadiation
7

(RAD) \ttach.C.1 4x10 (4) List Test
_

'

"*Location: 0 Aginq ~ N/A 10 years (2) Attachment 0,.3 Oper. Exper.

Flood Level Elev: 552'
Ab:ve Flood Level: Yes'X Subinergence N/A N/A N/A N/A None

( 4)Wo -

Notes: (1) See Section 2.4 in 79-01B report. Prepared by: //A#_.,il;/
/ mx-

(2) See Section 4.l.2 in 79-01B r' port. g
_

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

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

4.
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Attachment A

System: 74 EEB-74- oo rY
Unit: 3 Rev o

Component: cable 16/c #12 AWG
Mark: WGM

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

3ES3907-II O FCV-74-67 Cont A 1 year

.

'
.
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; EEB 7V-oor4

Rev O.

ATTACHMENT B

' Mark' WGM

Manufacturer
Contract No. M

.TR 820500 XFR From 74C7- PJJ Rome Cable *

' 85069-1
!

72X7-74885-1 PNJ Brand-Rex ,

Plastic Wire & Cable
67C3-91618 PNJ^ '

72C7-75328-2 PNJ Tamaqua

70C7-54179-1' PNJ Brand-Rex

;

- e

s

d

4

b

!

(

i
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e
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Sheet No: EEB- 74 - cno 54 |
4

Revision: 0
,

i

ATTACHVINT'C

.

C.1 Integrated Dose --10 years plus accident

Beta Dose
.

References:
1

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

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

! 3. M. Asaka, S. Yamamoto,1973, Radiation Resistance of Plastic
Insulating r terials for Cable.a

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.
,.

t 7. Rockbestos Company Test Report dated July 1977 amended 1979.
,

9The 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 500-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 effectivs dose of .8 x 10' rads of beta.

Since the energy dissipation of gamma radiation ocgurs via ionizing
,

processes, one can add the ac;icent dose of 4 x 10' rads of ganum
directly. The accumulated integrated garana 10-yeen dose (the time a

presently assigned to connectors and penetrations) amounts to 72.5 x 10 rads which added directly gives a total dose of 7.3 x 10
rads. In addition, since the containment is inerted in operation,
the scission rate and deterioration of the insulation and jacketing-

( materials through oxidation will be much less thcn for tests
con, ducted in air.

.

e *

O

,. . , . -c. - _ , . , . . . , , .
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Sheet No: Ecs 74-cosy

Revision: o

ATTACHMENT C (Continued)
.

C .1' (Continued)
7

Since the above value of 7.3 x 10 is less than thb values for which
we have in-air) test data for SROAJ types (1.2 x 10 ) and for XLPE, it _is concluded that the beta dose in an accidenttypes (2 x 100
will not disqualify the cables presently installed, and the cables N

will remain operable in the service environment.

C.2 IPCEA S-61-402 Paragraph 3.9 and Appendix D
;

C.3 TVA Engineering Report No.1943;

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 WCS). Thesestandgrdsprovidea0product with an operating rating of 750 C continuous, 95 C(203 F),
500-hour overload rating total in a nomal lifetime. They are constructed
of polyethylene insulation with Nylon and PVC jacketing.g

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 gatsna 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 cr.pable 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 environmeri of 1 year.
Thus, continued operation is justified.

TVA has prepared a LOCA/SLB, themal 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.'

i . C.4 Temperature Qualification Method*

C.4.1 Standard material long-term overload temperature rating

C.4.2 Engineering analysis

4
.

e

|
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Sheet No: EEB- 74 cog'

Revision No: 0
.

ATTACfMENT C_ (Continued)

Because of the conservatism of the tests for XLPi and for siliconeC.5
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.

>

:
&

i

b

'

$
u

Prepared by:

Reviewed by:
.

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

Facility: Browns Ferry Nuclear Plant Sheet No. EEB 74-0055
.

Unit: 3 Revisto'n o !
~

Docket: 50-296 Date fo/n/po''

ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING.

EQUIPMENT DESCRIPTION METHOD ITEMS .

~-
.

Specifi- Qualifi- Specifi- Qualiff-
h

-

Parameter cation cation cation cation

System: 74 -

Operai.ing Attachment A' 1 Year Attachment ' Engineering None }'
Plant ID No. Attachment A Time C.4 Analysis

,

(1)
Component Cable WGM

16/c,#12AWG',(PNJ) -

Attachments
Manufacturer: Attachment B Temp ud None294 - 153 (4) C.1 and C.2 Attachment C.3

.

. . ..

Pressure
~

. Model Number: N/A
(PSIA) 15.0 N/A (4) N/A- N/A None

Function: Control / Power IPCEA S-61-402 Standard
'

. Relative par 3.9. 3.7.2 Material - --

Humidity (%) 100 100 (4) 6. 7, Requirendnt None.
Accuracy: Reg'd: N/A .

-

Demon: N/A Chemical <

SprayCategory: Attachment A N/A N/A (4) N/A N/A 'None

[ Service: Attachment A NUREG-0588 Generic .-

'

3 x 107 Materials MaterialRadiation
~

(RAD) 4x10I (4) List Test None
'

L cation: Room 5
~

Aging N/A 70 voars (2) Attachment C.2 Ooer. Exnerience None

Flood Level Elev: 552'
~

Absve Flood Level: Yes X Submergence N/A N/A
,

N/A . N/A None
(4

N5tes: (1) See Section 2.4 in 79-018 report. Prepared by: #6#-ml/
/f.- ~

-
- '- gg(2) See Section 4.1.,2 in 79-018 report.

(3) All notee and other information not on these p -

f,

I sheets are on the attached appendix sheets. -

QAAccep'tance: .

(4) See Section 3.0 and/or Appendix B in 79-01B report.
-3
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Attachment A

System: 74 EEB-71-oo s 5-
Unit: 3 Rev o

Component: cable 16/c #12 AWG
Mark: wcM

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

3ES3636-II 5 FCV-74-30 Cont A 1 year

.
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EEB 74-00CC-

.

.
,

. '

Rev 0

ATTACHMENT B
p.

Mark WGM ,

. .

Contract No, g Manufacturer
.

TR 820500 XFR From 74C7- PJJ Rome Cahic
.

. 85069-1

72X7-74885-1 PNJ Brand-Rex
*

67C3-91618 PNd
- Plastic Wire & Cable

72C7-75328-2 PNJ Tamaqua

70C7-54179-1 PNJ Brand-Rex
,

'
. e
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Revision: 0

ATTACHMENT C ,

.

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

C.2 TVA Engineering Report No.1943. .

.
-

;,7

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

Rooms 1-18 .y.
,

This class of cables was purchased under TVA Standard Specification
Pv No. 25.013,.. based on IPCEA S-61-402 (NEMA.WCS). These standards ' ~_. s

C continuous,

prgvide a graduct with an operating rating of 75F), 500-hour overload rating total in a nomal lifetime.M,-
95 C (203
They are constructed'of polyethylene insulation with Nylon and PVC
j acketing. .

,cg;
,

The jacket material has a higher retention of strength at elevated
as the material was stubjected to air oven aging of '

temgeratureg,F)for7 days. Only compartments 1, 2, 3, 6, 9, 10,121 C (250
and 11 show HELB profiles which more than briefly surpass the .,~

softening temperature of the insulation. However, owing to the
~

themal time lags in the cable material and cable inst'311ation, the
insulation nor even the jacket experience the temperature profile
until some time bas elapsed. . g: -

.

TVA has conducted tests (Chattanooga Central Laboratories Report
No. 81L-81-6821_ dated October 1980, of these cables under a temperature
profile which envelopes aT1 the HELB profiles. Following this
exposur.e these: samples sustai.ne' a dielectric test imersed ind

. water of 660 volts ac for-6 minutes, 960 volts ac for 5 minutes,
and 2200 volts for 5 minutes in succession.

4

It is therefore our engineering judgment that this test confims
the above and justifies interim operation until these types can be
fully gualified 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-tem overload temperature rating

C.3.2 Engineering Analysis

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

!

post-accident of a year.
*

Prepared by:

Reviewed by:

QA Acceptance:
.

!.
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SYSTEM COMPONENT f.VALUni!0N WORK SHEET (Rev 2) Sheet No. EEB 74-0056Facility: Browns Ferry Nuclear' Plant . ~

Unit: 3
- Revisicn o -

~

Docket: 50-296 Date fo/za./po
'

. ENVIR0HMENT DOCUMENTATION REF QUALIFICATION OUTSTANDINGg

EQUIPMENT DESCRIPTION- METHOD ITEMS 3

Speciff- .Qualifi . Specift- Qualifi- i
,

*

Parame'ter cation cation cation cation

Atta' hment A' 1 Year. Attachment' Engineering None
*

System: 74 Operating c *

C.4 Analysis
Plant ID No. Att'achment A Time ' '

(1)
Component Cable WGM

16/c,#12AUG',(PNJ) .

Manufacturer: Attachment B Tenp ure
.157 153 (4) 1 Attachment C.3 None -

Pressure
.

None
~.Model Number: N/A 15.0'

(PSIA) (4) N/A N/AN/A ^

Furiction: Control / Power IPCEA S-61-402 Standard
Relative par 3.9. 3.7.2 Material .-

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

Sp' rayCategory: Attachment A N/A- N/A (4) N/A N/A 'None

. Service: Attachment A NUREG-0588 Generic.

2*1 x 107 Materials MaterialRadiation
(RAD) 4x10i ( 4) tist Test None

,

~

Location: Room 8 Aginq N/A 70 voars (2) Attachment C;2 Doer. Experience None

Flood Level Elev: 552'
Above Flood Level: Yes X Submergence N/A N/A N/A N/A None

(4
u .

Prepared by: //, AM,4all/*

Notes: (1) See Section 2.4 in 79-01B report.
"

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

*

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

QAAcceptar.ce:- .

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

.(4) A-

, .

-

- a- - _ _ _ - _ - - - _ - _ - _
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Attachment A
EG 7'#~ 0#Gb

System: 74 Rev O
Unit: 3

Component: cable 16/c #12
Mark: WGM

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

3ES3636-II 8 FCV-74-30 Cont A 1 Year

,
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.
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EEB 74-0066.

.
.

Rev O

ATTACHMENT B
- .

Mark WGN .,

'

Manufa'cturer .

f..stract No. Type,-

TR 820500 XFR From 74C7- PJJ Rcae Cable ~
*

85069-1 , , .

'

72X7-74885-1 PNJ Brand-Rex-

67C3-91618 PNJ Plastic Wire & Cable '
*

72C7-75328-2 PNJ Tamaqua

70C7-54179-1 PNJ Brand-Rex .

.

9

$

t

*
,

. .;
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- Sheet No.: EEB '74-oor4,

f

Revision: 0
,

1

f - . .

ATTACf9 TENT C
. , ,

'

! C.1 IPCEA' S-61-402 Paragraph 3.9 and Appendix D
4

; C.2 TVA' Engineering Report No.1943. ' *
.

,.' '.'
.(; e

,

,

.?O Cab e types: PJ, PN, PNJ, PJJ, PSJl"

Rooms .1,18 j
' ,

. ,.

;

',,

i
. This class of cables was purchased under TVA Standard Specification

- No. 25.013, . based.on IPC'te S-61-402.-(NEMA WCS). 8These standardsW'73 C continuous, ~ ~~
., ,pgvide a graduct with an operating rating of 75F), 500-hour overload rating total in a nomal lifetime.-! s'y

C(203
,

, 95
, They are constructed of polyethylene insulation with Nylon and PVC,

.
.

. 1,, -

yjacketir:g.
. .. .,

.
,

. .

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

ias 'the material was -subjected to air oven aging of
temgeratureg,F)for7 days.,121 C.(250 Only compartments 1, 2, 3, 6, 9, 10,
and 11 show HELB profiles which more than briefly surpass the7 , , . ,

*
' softenin' temperature of'the insu]ation. However, owing to the

-
,

themal time lags in the cable material and cable installation, the
insulation nor even the jacket 1.perience the temperature profileex-

' y r
, ynti{tsome tinuHas. elapsed. - -

. ,

4

; ,
.

, ;t
.

TVA has conducted tests (Chatta'nooga Central Laboratories Report
No. 81L-81-6821' . dated Octcher 1980, of these cables under a temperature-

rofile which envelopes all the' HELB profiles. Following this
lp'xposure these samples sustaine'd a dielectric test insnersed ine
water of 660 volts ac for-6 min'utes, 960 volts ac for 5 minutes,

' . - and 2200 volts for 5 minutes in'guccession.2

,

.

p

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

I

' fully gualified by our Wyle Laboratory tests to be concluded next
April or mplaced at the next refueling outage.

C.3 Temperature Qualification Method
4

i C.3.1 Standard material long-term overload temperature rating
-?i .

Engineering AnalysisC.3.2
'

1

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

, ,

. post-accident of a year.,.
u

Prepared by:
,

Reviewed by:

' QA Acceptance:
*

,
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SYSTEMCOMPONENTEVALUATIONWORKSHEET(Rev2)
. ~

'EEB 74-0057Sheet No.Facility: Browns Ferry Nuclear Plant . '

- Uni t: 3 Revision' o
Docket: 50-296 Date' 'lofuhPo

*

"

ENVIRONMENT SOCUMENTATION REF : QUALIFICATION OUTSTANDINGI

EQUIPMENT DESCRIPTION
- METHOD ITD S

'

, .
- * ~

Specifi- Qualifi- .Specifi- Qualifi-
Parameter cation cation cation cation

"System: 74
: Plant ID No. Attachment A ' Time

'
Attachment Engineering None. .Operating Attachment A' 1 Year
C.4 Analysis .

(1) ,

!- Component Cable MGM
16/c,#12AWG,(PNJ) .

Attachments
T**Pj5gure 157 - 153 (4) C.i and C.2 . attachment C.3 , Non. -

Manufacturer: Attachment B
..

Pressure! .Model Nun.ber: N/A
-

(PSIA) 15.0 N/A (4) N/A' N/A None
*

,

i

:. Furiction:. Con. trol / Power IPCEA S-61-402 Standard. - '

Relative par 3.9, 3.7.2 Material' '
- .-

Humidity (%) 100 100 (4) 6 . 7, Requirement NoneI

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

, ,

prayCategory: Attachment A N/A N/A (4) N/A N/A *None

. Service: Att. W .er.t A NUREG-0588 Generic.

! Radiation 7 Materials Material
2 1 x 10

(RAD) 4x10i (4) List Test None
,

,,

~

Aging N/A 70 vears (2) Attachment C.2 Oner. Exoerience N'oneLocation: Room 9
i

i Flood Level Elev: 552'
~

N/A N/A N/A . .

-

.
'

Above Flood Level: Yes?( Submergence N/A ~ ilone.

: Notes: (1) See Section 2.4 in 79-01B report.
' Prepared by: um #~l L '/

fw'-

S' e Section 4.1.2 in 79-018 report.
,

'

(2) * *

e . g,

t (3) All notes and other information not on these [ f
f,

|- sheets are on the attached appendix sheets. - ,

QAAcceptcnce: .

See Section 3.0 and/or ' ppendix B in 79-018 report.2 (4) A --
g

-
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Attachre.nt A
| --
t EES 74-oo4 7

$ ~ System: 74'
~

Rev C
^ - Unit: 3

,

! Component: cable- 16/c #12
~

Mark: - WCM

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

.

3ES3636-II 9 FCV-74-30 Cont A 1 year
-

1
4.

.

-
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i

!
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Rev o

ATTACHMENT B
1*

<

Mar.k WGM
- .

F

i
gntractNo. Type, Manufacturer

.

TR 820500 XFR From 74C7 PJJ Rome Cable
.

! 85069-1

72X7-74885-1 PNJ Brand-Rex
I. -67C3-91618 PNJ Plastic Wire & Cable *

72C7-75328-2 PNJ Tamaqua'

70C7-54179-1 PNJ Brand-Rex
-

. -
9

h

.

49
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e
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Sheet No.: EEB- 7'l- co S 7

Revision: 0

ATTACiftENT 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 ge. - ,.

This class of cables was purchased under TVA Standard Specification
''3 No. 25.013,. based on IPCEA S-61-402 (NEMA WCS). ,These standards, C continuous,

prgvide a groduct with an operating rating of 75F), 500-hour overload rating total in a normal lifetime.95 C (203
They are constructed of polyethylene insulation with N"lon and PVC
j acketing. . ,e.

.

The jacket material has a higher retent. ion of strength at elevated
.as the material was -subjected to air oven aging of *

temgeratureg,F)for7 days. Only compartments 1, 2, 3, 6, 9, 10,1 21 C(250
and 11 show HELB profiles. which more than briefly surpass the,

t "
softening temperature of the insulation. However, owing to the'
thennal 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 intnersed in
water of 660 volts ae 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 Stanodrd material long-term overload temperature rating

C.3.2 Engineering Analysis

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

,

;Prepared by:

Reviewed by:

QA Acceptanc?:
I
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No.
. ^

EEB 74-0058Facility: Browns Ferry Nuclear Plant
Unit: 3 Revision o

'

Docket: 50-296 Date _ jo/z z /po
,

ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING

EQUlPMENT DESCRIPTION
- METHOD ITEMS .

. Specifi- Qualifi- Specift- Qualifi-
Parameter cation cation cation cation

Operating Attachment A' 1 Year Attachment ' Engineering None7 5 * *** 4

Plant 10 No.. Attachment A Time C.4 Analysis'

~

(1)
'

Component cable 'JHB,

2/c..(14AWG,(PNJ)(PJJ) .

Manufacturer: Attachment B Temp ure
294 153 (4) 1a Attachment C.3 None -

PressureModel' Number: N/A (4) N/A- N/A None(PSIA) 15.0 N/A
-

~^

Function: Control / Power IPCEA S-61-402 Standard
- Relative - par 3.9. 3.7.2 Material - .

Humidity (%) 100 100 (4) 6. 7, Requirement None

Accurarf: Req'd: N/A
.

.

Demon: N/A Chemical
S rayP

, Category: Attachment A N/A N/A (4) N/A N/A 'None

Service: Attachment A NUREG-0588 Generic

3 x 107 Materials Material 'Radiation:
(RAD) 4x107 (4) List Test None,,

,

cadon: Room 5 Aging N/A 70 'vears (21 Attachment C.2 Ooer. Excerience None

' Flood Level Elev: 552'
Above Flood Level: Yes X Submergence N/A N/A N/A .- N/A None

'

No (4)
Prepared by: g.1) #_ M//Notes: (1) See Section 2.4 in 79-018 report. '

~

S' e Section 4.1.2 in 79-01B report. geA'

(2)
'

e Reviewed by:
; (3) All notes and other information not on these y _

[sheets are on the attached appendix sheets. -

;A Accep'tance: .
;~.
i !- (4) See Section' 3.0 and/or Appendix B in 79-018 report. -g .

,

*
*j .

*
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- Attachment A
; EEB 7'/ -Odf8

Rev - O
System: . 74
Unit: -3*

:
Component: cable 2/c, #14 AWG*

Mark: WHB
,

i

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

3ES3648-II 5 FCV-74-30 CONT A 1 Year
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?
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EEB 74-Coff _

Rev o~

i

' ATTACHMENT B
.

kMar. WHB~

*
4

Manufacturer
Contract No. Tyjte,

,

67C3-91618 PNJ Plastic Wire & Cable
87148 XFR From SQN,72C7-

Plastic Wire & Cable75228-1 PJJ
'

75K7-86150-1 PJJ. Cyprus,

J 73C7-84528 PJJ Rome Cable

75KS-86506'-l PJJ AIW'

72C7-75328-2' PNJ Tamaqua

70C7-54179-1 PNJ Brand-Rex

.

.

b

!

,
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9

h
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Sheet No.: EEB- N -Oo5'8

Revision: 0

ATTACHMENT C

C.1 IPCEA S-61-402 Paragraph 3.9 and Appendix 0

C.2 TVA Engineering Report No.1943. ,

}
.9}0 Cable types: PJ, PN, PNJ, PJJ, PSJ

Rooms 1-18
| This class of cables was purchased under TVA Standard Specification
| These standards
! ..;.' ~ ;p. No. 25.013,.. based on IPCEA S-61-402 (NEMA.WCS). g C continuous,

prgvideagraductwithanoperatingratingof75'

95" C (203 F), 500-hour overload rating total in a normal lifetiae.... . . .

They are constructed of polyethylene insulation with Nylon and PVC-

jacketing.
,

.

1. The jacket material has a higher retention of strength at elevated
as the material was . subjected to air cven aging of

temgeratureg,F)for7 days.121 C (250 Only compartments 1, 2, 3, 6, 9, 10,
and 11 show HELB profiles which more than briefly surpass the . . . ,~

;f 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 emeTc;es all the HELB profiles. Following this,

exposure these samples sustained a dielectric test innersed 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 gualified 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 'erm 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.
i

.

Prepared by:

Reviewed by:

QA Acceptance:

i

, ,, .. . - - . . .
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. EEB'74-0059Facility: Browns Ferry Nuclear Plant
Unit: 3 Revisio'n o - -

*

Docket: 50-296 Date fo/s.a./So

ENVliG MENT DOCUMENTATION REF QUALIFICATION OUTSTANDING

EQUIPMENT DESCRIPTION- METHOD ITEMS .

.
Speciff- ,Qualifi . Specift- Qualiff- ,

Parameter catio cation- cation cation -*

System: 74
.

Operating Atta'chment A' l'' Year- Attachment Engineering None

Plant ID No. Attachment A Time C.4 Analysis .

Csmponent Cable NiiB
2/c,#14AWG,(PNJ)(PJJ) .

$"iaN3 Attachment C.3 Non. -

TempSgureManufacturer: Attachment B 220 153 (4)

PressureModel Nurber: N/A ,

(PSIA) 15.0 N/A (4) N/A N/A None-

**

Function: Con. trol / Power IPCEA S-61-402 Standard
Relative par 3.9, 3.7.2 Material .-

Humidity (%) 100 100 (4) 6.7 Requirement None

Accuracy: Reg'd: N/A
.

Demon: N/A Chemical
. Spray

, Category: Attachment A N/A- N/A (4) N/A N/A 'None_ l

. Service: Attachment A NUREG-0588 Generic.

Radiation 3.1 x 107 Materials Material 1

(RAD) 4x107 (4) List Test None,,

' 'oneocadon: Room 6 NAging N/A 2n voars (21 Attachment C.? Ooer. Exoerience

Flood Level Elev: SS2'
Above Flood Level: Yes y. Submergence N/A N/A N/A N/A None

'

No ( 4)
'

"~

Notes: (1) See Section 2.4 in 79-01B report. Prepared by: g & d_.u /d/
~

(2) See Section 4.1.2 in 79-013 report. - g/' ~

'

'

(3) All notes and other information not on these g - g,

_
sheets are on the attached appendix sheets. -

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

-
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Attachment A
.

System: 74
- R8V O

Unit: 3-
.

Component: cable 2/c, #14 AWG
f4 ark: WHB

.

1

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

>

3ESil58-I 6 FCV-74-46 RHR SVS I LGC A 1 Year

3ES3159-II 6- FCV-74-46 CONT A 1 Year

3ES3631-II 6 FCV-74-72 CONT A 1 Year ,

i

!

!

J

4

4
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EEB 7'/ oos9

Rev d*

ATTACHMENT B
.

Mark WHB
..

.

ManufacturerT 8.12 .Contract No.
Plastic Wire & Cable

67C3-91618 PNJ

87148 XFR From SQN 72C7- Plastic Wire & Cable
75228-1 PJJ

,

*

75K7-86150-1 PJJ. Cyprus*

Rome Cable
73C7-84528 PJJ

75KS-86506-1 PJJ- AIW,

l 72C7-75328-2 PNJ
Tamaqua

70C7-54179-1 PNJ Brand-Rex
::

.

* .
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*
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Sheet No.: EEB- 7 4 - 0057

Revision: 0

ATTACl# TENT C

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

C.2 TVA Engineering Report No.1943. .

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

Rooms 1-18

- This class of cables was purchased under TVA Standard Specification
'"N,, No. 25.013,. based on IPCEA S-61-402 (NEMA WCS). 0These standardsC continuous,prgvideagraductwithanoperatingratingof75

,

a. J." 95'' C (203 F), 500-hour overload rating total in a nomal lifetime.<

They are constructed of polyethylene insulation with Nylon and PVC
jacketing.

.

The jacket material has a higher retention of stmngth at elevated
as the material was subjected to air oven aging of '

temgeratureg,F)for7 days. Only compartments 1, 2, 3, 6, 9, 10,1 21 C (250
and 11 show HELB profiles which more than briefly surpass the
softening temperature of the insulation. However, owing to the
themal time lags in the cable materici and cable installation, the.
insulation nor even the jacket experience the temperature profile
until some time has elapsed.

TVA has conducted tests (Chattar.ooga Central Laboratories Report
No. 81L-81-6821 dated October 1980, of these cables under a temperature
-profile which emelopes ali the HELB profiles. Following this
exposur.e these samples sustained a dielectric test ininersed in
water of 660 valts ac for- 6 minutes, 960 volts ac for 5 minutes',
and 2200 volts- for 5 minutes ir. sucpession.

It is therefore our engineering judgment that this test confirms
the above and justifies interin operation until these types can be
fully gualified.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-tem overload temperature rating

C.3.2 Engineering Analysis

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

'

post-accident of a year.

Prepared by:
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% viewed by:

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

Revisio'n o IUnit: 3
' ~

Cocket: 50-296 Date joht/Ro

ENVg0NMENT
DOCUMENTATION REF QUALIFICATION OUTSTANDING}

METHOD ITEMS
EQUIPMENT DESCRIPTION f

.
Spec'ifi- -Qualift- Specifi- Qualifi- ~!.

Parameter cation - cation cation cation
.

'

Operating Attachment A' 1 Year Attachment Engineering None ,System: 74
Plant ID No. Attachment A Time C.4 Analysis'

''

(1) -

Component Cable WHB
2/c,#14AWG,(PNJ)(PJJ) .

Manufacturer: Attachment B Tempg
157 153 (4) an Attachwnt C 3 None -

Pressure - e

Model Number: N/A
(PSIA) (4) N/A N/A None

,

*
-

15.0 N/A
'^

Furiction: . Qontrol/ Power JPCEAS-61-402 Standard
Relative par 3.9, 3.7.2 Material- - .

Humidity (%) 100 100 (4) 6. 7, Requirement None
'

Accuracy: Req'd: N/A
'

ChemicalDemon: N/A
Spray

. Category: Attachment A N/A N/A (4) N/A N/A 'None. ,

Service: Attachment A NUREfi-0588 Generic.

i Radiation 7 Materials Material
2.1 x 10 4x10I ( 4) List Test None'

(RAD) ~

Location ~: Room 8 (2') Attachment C.2 Doer. Feoerience NoneAging N/A 70 voars -

'

Flood Level Elev: 552' - .

~

Above Flood Level: Yes x Submerge'nce N/A N/A . N/A ~ N/A None
'

No (4) -

_

Notes: (1) See Section 2.4 in 79-018 report. Prepared by: A/A A- - >d'/''

/2.

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

*-

,

| (3) All notes and other information not on these g ' U
*

ff-
.

sheets are on the attached appendix sheets. -
i

QAAccep'tance: .

I- (4) See Section 3.0 and/or Appendix 8 in 79-018 report. -g .
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' ' Attachment A EEB 74~ dCf O

Rev , o,

System: 74
Unit: 3

Component: Cable 2/c, #14 AWC
,

Mark: WEB c'

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

3ES3170-II 8 FCV-74-75 CONT A 1 Year

3ES3156-II 8 FCV-74-75 CONT A 1 Year

3ESil58-I 8 FCV-74-46'RER SVG I LGC A ' 1 Year *

3ES3648-II 8 FCV-74-30 CONT A 1 Year

3ES656-1 8 FCV-74-60 CONT A 1 Year
' 3ES67 0.-1 8 FCV-74-61 CONT A 1 Yearc

3ES3631-II 8 FCV-74-72 CONT A 1 Year

,

~
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EEB 7'/ '006 0-
.

Rev ' o*

.

ATTACHMENT B
f

kMar. WHB

.

Manufacturer -
E

Contract No. Tygg

Plastic Wire & Cable
67C3-91618 PNJ

87148. XFR From SQN 72C7- Plastic Wire. &~ Cable
. . .

75228-1 PJJ

75K7-86150-1 PJJ. Cyprus -
*

Rome Cabi'e'
73C7-84528 PJJ

75KS-86506-1 PJJ AIW .

72C7-75328-2 PNJ Tamaqua .' '

Brand-Rex
70C7-54179-1 PNJ

.

s

8

* .;.

r
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Sheet No.: EEB-74-ocGo

Revision: 0

. , . ATTACHMENT C
M, ., : .

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

$2 TVA Engineering Report No.1943. ,

R
$7ACableYypes: PJ, PN, PNJ, PJJ, PSJ

Rooms 1-18 . ,c c, ; . ,.

. t.

This class of cables was purchased under TVA Standard Specification''*
These standards

No. 25.013,. based on IPCEA S-61-402 -(NEMA WCS). g C continuous,;;f @
prgvideagroductwithanoperatingratingof75F), 500-hour overload rating total in a nomal lifetime,a . . -- .

95 C (203
"

t, They are constructed of polyethylene insulation with Nylon and PVC
jacketing. ,

-

, , . . , ,.
,

" ~ The jaIket material has a higher retention of strength at elevated
.as the material was -subjected to air oven aging of

'

temgeratureg,F)for7 days. Only compartments 1, 2, 3, 6, 9, 10,121 C(250
( 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:

,D unt1}"'sometime-haselapsed.,
t

' 9
''ti

TVA has conducted tests (Chattanooga Central Laboratories Report
NJ. 81L-81-6821. dated October 1980, of these cables under a temperature
profile which ewelopes all the HELB profiles. Following this.. ..

zi.. a .
28 exposur'e these: samples sustaine'd a dielectric test imersed in1 water o'f 660 volts ac for-6 niin'utes, 960 volts ac for 5 minutes,#

and 2200 volts for 5 minutes in' succession.
m

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

C.3 Temperature Qualification Method

C.3.1 Standard material long-tenn overload temperature rating
-

..o.
, , .,,

C.3.2 ~ Engineering Analysis

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

,

post-accident of a year.
s

Prepared by:

Reviewed by:
,

QA Acceptance:
,
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (3)kEB74-0061
.

Facility: Browns Ferry Nuclear Plant Sheet No.
*

Unit: 3 Revision o
-

Docket: 50-296 Date sofa,fpo .

- _

OUTSTANDING ~ENVIRONMENT DOCUMENTATION REF QUALIFICATION
EQUIPMENT DESCRIPTION METHOD ITEMS .

. Speciff- Qualift- Specifi- Qualifi-
Parameter cation cation cation cation

78 " Operating AttachmentA 1 Year Attachment ' Engineering None '

Plant ID No. Attachment A Time
' C.4 Analysis

* '

(1)
Component Cable WH3 .

2/c,#14AWG,(PNJ)(PJJ) a'-

Att/ch'ments
Manufacturer: Attachment B Temp ure None .

211 153 (4) C.liandC.'2 Attachment C.3
. . ..

PressureP.odel' Number: N/A
(PSIA) 15.0 N/A (4) N/A- N/A None

*-

'Furfetion: Control / Power IPCEA S-61-402 Standard
- Relative par 3.9, 3.7.2 Material - .

100 100 (4) 6. 7, Requirement None.Humidity'(%)
Accuracy: Req'd: N/A

.

Demon: N/A Chemical
Spray g .NoneCategory: Attrchment A

. Service: Attachment A . NUREG-0588 Generic
'7 Materials Material' Radiation 2*1 x 10

(RAD) 4x10I (4) List Test None
,

Location: Room 9
,

Aging N/A 70'vears (21 Attachment C.? Ooer. Experience None

' Flood Level Elev: 552'
Above Flood Level: Yes X Submergence N/A N/A N/A _ N/A None

'

No I4I
Notes: (1) See Section 2_.4 in 79-01B report. Prepared by: // /uP-ad/

&~-

(2) See Section 4.1.2 in 79-013 report. gg'

(3) All notes and ot'her information not on these
.t sheets are on the attached appendix sheets.

, y-~ -7-

QA Accep'tance: .

(4) See Section' 3.0 and/or Appendix'8 in 79-018 report. -g
-
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-Attachment A EEB ' 7#-004 /
,

,

System: 74
- Rev __. O

- Unit: 3
,

9

| Component: Cable 2/c, #14 AWG

Mark: WHB

l

Plant I. D. No. Room Function /S7rvice Category Operating Time

1

4 3ES3170-II 9 FCV-14-75 CONT A 1 Year !
*

3ES3156-II 9 FCV-74-75 CONT A 1 Year

| 3ES1158-I 9 FCV-74-46 RHR SVS I LCC A 1 Year'
*

i 3ES3648-II 9 7CV-74-30 CONT A 1 Year
!

3ES656-I 9 FCV-74-60 CONT A 1 Year

3ES670-1 9 FCV-74-61 CONT A 1 Year

3ES3631-II 9 FCV-74-72 CONT A 1 Year

,
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EEB 76dda1
-
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ATTACHMENT B
. .

Mark WHB-

Manufacturer
Contract No. Tse.,

,

Plastic Wire & Cable
67C3-91618 PNJ'

87148 XFR From SQN 72C7- Plastic Wire & Cable
75228-1 PJJ

.

~5K7-86150-1 PJJ. Cyorus*

! 73C7-84528 PJJ Rome Cable.

PJJ' AIW
75K5-86506'-l -*

72C7-75328-2 PNJ Tamaqua'

70C7-54179-1 PNJ Brand-Rex

| *

.

* e

!

..

: -

4

l ,

i

.j ,

!

,

!-

1

)

; :
*

:
4

e

?9

d

4

'
'. .

'
;

>

.

d '
?

. *

.
i
.

- - , -m - - - - + - y-- __ - , , rw. . - _ .-.---_.-7 .---_-c-- - - _.-,_r- - -



.. - - - .. . .. .. --

,
. .

m .. ..

8C t,e .@y);%:'
,,..!~ .Q . .

.
,

FD, Sheet No.: EEB 14-ooGI'

E''
'

' -

kq .
| Revision: 0.. . s..-

:qh . : '? .. gr. .
.

h rATTACHMENT C
-

. .d:pt:tp% hc .v.- q' ,c;!f., . M. . ..: .;

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

.
.

p.' . . <. : :,.
. '~

C.2 . TVA Engineering Report No.1943.
,

O % Q: Qp!DF :: 5> *,u . .'qp;.W h. y. ' . , .

-

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

1

| ; Rooms 1 ,18 ,. y g g . g g $. g y,g ' . . g g .g. g , ,. y
>

,,

., [% y, : 7
.

,

.. . . - >,. .: .w :s - . -
- '-

.a . ."O~,>.'This class of cables was purchased. under TVA Standard Specification
.

-

No. 25.013,.. based on11PCEA S-61-402 -(NEMA WCS). These standards - ,,;-
"L.a,s 4;'(:

. .z . prgvide a graduct with an operating rating of 75, C continuous.Mic- f 95 C (203 F), 500-hour overload rating total in a nomal lifetime."

J' 2, .J acketing.'. .They are constructed of polyethylene insulation with Nylon and PVC' .h
..Q;W' , MV . -:. Q ' .. % x.|.:. . .'~~ : f.j?..] '' 4;,4.

;py - '
.,q

~ .?: . ., _
_. ,

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

t *as the material was -subjected to air oven aging of
temgeratureg,F)for7 days. Only compartments 1, 2, 3, 6, 9, 10,,

121 C(250
( and 11 show HELB profiles which more than briefly surpass the
' ' softening temperature of the insulation. However, owing to the' *~

themal time lags in the cable material and cable installation, the
.;. . insulation nor.even the jacket experience the temperature pmfile

~'Ap/;
.;;. until some.tfe has ' elapsed.. M A . WW -. .b.'np:5 r ' Mjh . ~ ~cu'

p:.n-.
M:o . ;' ~ ;.g. ..

TVA has conducted: tests (Chattanooga Central Laboratories Report,

'

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

J . profile which emelopes all the HELB profiles. Following this
expos,ur,e these=.sanples sustained a dielectric test immersed in
water of'660 voltsac for-6 minutes, %0 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
n. %: ::;- a. , . . . .- .

. "

C.3.2 '| Engineering' Analysis .

'O ' '.
. .. .

t

:.q ,. . . .

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:-

'

\
s

QA Acceptance:
.
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2')Facility: Browns Ferry Nuclear' Plant ~
EEB 74-0062Sheet No.~

Revisfon a
.
~

Unit: 3
Docket: 50-296 - '. Date fa/zz/po~

ENVIROEMENT. DOCUMENTATION REF QUALIFICAT' ION OUTSTAMDING

METHOD ITEMS,

EQUIPMENT DESCRIPTION
.

-

- Specifi- Qualifi . Speciff- Qualifi- ,

Parame'ter cation' cation cation cation
-

..
Operating Atta'chment A' 1' Year. Attachment Engineering None

#8 "" 74
~

.

C.4 Analysis'

Plant ID No. Attachment A Time *

(1)
Component Cable WD

4/c,#14AWG,(PNJ)(PJJ) .

220 153 (4) an Attaghment C.3 None -. Temp ure
Manufacturer: Attachment B

..
.

Pressure .

.Model Nur.ber: N/A ,

(4) N/A N/A None(PSIA) 15.0 .N/A *'

Furfction: Control / Power LPCEA S-61-402 Standard

Relative par 3.9, 3.7.] Material - .
-

Humidity (%) 100 100 (4) 6. 7, Requirement None

Accuracy: Req'd: N/A
~

ChemicalDemon: N/A
Spray (g . NowCategory: Attachment A

' Service: Attachment A - NUREG-0588 Generic .

Radiation Materials Material '

7 4x10I (4) List Test None'

(RAD) 3.1 x 10 _
,

Aging N/A 70 voan (2) Attachment C.2 Doer. Exoerience None, location: Room 6

Flood Level Elev: 552'
- .

f* "a Flood Level: Yes y, Submergence N/A N/A N/A N/A None
*

,

(4)
-

- -- No
~ Prepared by: di) /L -..uld-' (ce Section 2.4 in 79-018 report. - .p~

''c. tion 4.1.2 in 79-018 report.
- g'-

.

~<i other information not on these
- g, f

the attached appendix sheets. QAAcceptance:
-

ind/or ' Appendix B in 79-018 report. -
.

,- -

- _ - _ _ _ _ _ _ _ _ _ _ _ - - - _ - -

-
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Attachment A EEB W-ano2
.

Rev o
System: 74
Unit: 3'

Component: Cable 4/c,/14AWG
Mark: WHD

-

;

| Plant 1. D. No. Room Function / Service C_ategory Operating Time
'

i

| 3ES679-I 6 FCV-74-57 CONT .'. 1 Year

| 3ES704-I 6 FCV-74-58 CONT A 1 Year

3ES692-1 6 FCV-74-59' CONT A 1 Year ,

3ES3179-II 6 FCV-74-71 CONT A 1 Year,

3ES3629-II 6 FCV-74-72 CONT A 1 Year

3ES3192-II 6 FCV-74-73 CONT A 1 Year
t

'

i

;
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'

/
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.,
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EEB 7 V -dor- Lg

- -

j
I

Rev o
'

; g-

ATTACHMENT B
: . .

Mark WHD-

i .

ManufacturerContract No. g*
,

67C3-91618 PNJ Plastic Wire & Cable
74C7-825527-1 PJJ Continental Wire & Cable

.

75K7-86150-1 PJJ Cyprus

72C7-75328-2 PNJ Tamaqua ,

70C7-54179-1 PNJ.
Brand-Rex .

.

D

e .

e

e

|

.

! -
.

:
,

. . '

f

'

4

*

i-
.
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Sheet No.: EEB- 74 -cot,2

Revision: 0

ATTACHMENT C

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

C.2 TVA Engineering Report No.1943. ,

,t Cable types: PJ, PM, Pfkl PJJ, PSJ

Rooms 1-18

This class of cables was purchased c der TVA Standard Specification
No. 25.013,. based on IPCEA S-61-402-(NEMA WCS). ,These standards ,

|7 C continuous,

prgvide a groduct with an operating rating of 75F), 600-hour overload rating total in a normal lifetime.u .-
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
.as the material was 4mbjected to air oven aging of '

temperatureg,F)for7 days. Only compartments 1, 2, 3, 6, 9, 10,121 C(250and 11 show HELB profiles which more than briefly surpass theI
; softening temperature of the insulation. However, owing to the

*

themal 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 wnich envelopes all the tiELS profiles. Following this
exposure these samples sustained a dielectric test imersed in
water of 660 volts ac for 6 minutes, %0 volts ac for 5 minutes',
and 2200 volts for 5 minutes in su9ssion.
It is therefore our engineering judynent that this test confirms
the above and justifies interim operation until these types can be
fully gualified by our Wyle Laboratory tests to be concluded next
April or replaced at 'the next refueling outage.

C.3 Temperature Qualification Method

C.3.1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis
|

C.4 The post-HELB conditions are less than the normal cable rating and,
'

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

Prepared by:

Reviewed by:
,

QA Acceptance:'

.
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SYSTEM COMP 0NEMT EVALUATION WORK SHEET (Rev 2)Facility: Browns Ferry Nuclear Plant Sheet No. EEB 74-0063

Unit: 3 Revisio'n o
'

Cocket: 50-296 Date fo/e2/Po
- ENVIROGENT DOCUMENTATION REF QUALIFICATION OUTSTANDING

EQUIPMENT DESCRIPTION METHOD ITEMS .
~

,

Specifi- Qualifi- Specift- Qualifi-
Parameter cation cation cation cation

Operating Attachment A' 1 Year Attachmenn Engineering None.System: 74

Plant ID No. Attachment A Time
' C.4 Analysis

-

*

(1)
Component Cable WHD

4/c,#14AWG,(PNJ)(PJJ) .

Manufacturer: Attachment B Temp ure None.
211 - 153 (4) C1 Attachment C.3

...
'

PressureP.odel Number: N/A
(PSIA) 15.0 N/A (4) N/A N/A None

'

Function: Control / Power IPCEA S-61-402 Standard
Relative par 3.9, 3.7.2 Material - .-

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

SprayCategory: Attachment A N/A N/A (4) N/A N/A 'None

Service: Attachment A . NUREG-0588 Generic
. Radiation Materials Material

(RAD) 7 4x10I (4) List Test None
'

,, u n

location: Room 9
- -

Flood Level Elev: 552'
Above Flood Level: Yes X Submerge'nce N/A N/A N/A . N/A None

No ( 4) . -

Notes: (1) See Section 2.4 in 79-018 report. - Prepared by: d zo d._. ? .,j;
,

~

S' e Section 4.1.2 in 79-018 report.
' ~

(2)
'

:, (3) All notes and other information not on these
,

-

g-e -

.! sheets are on the attached appendix sheets. .
-

QA Acceptance: .

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

EEB 74- ocL3

Rev O
System: 74
Unit: 3

.

,

Component: cable 4/c, #14 AWG
;

Mark: WHD'

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

i
1, .

3ES3179-II 9 FCV-74-71 CONT A 1 Year

! 3ES3629-II- 9 FCV-74-72 CONT A 1 Year
3ES3192-II 9 FCV-74-73'c0NT A 1 Year ,

>

.
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; . .
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'

EEB 7 s/ -co t. A.
' '

'

Rev C.

ATTAC$MENTB
.

Mar. WHD ,k , , ,

! ManutacturerContract No. Jyge.

67C3-91618 PNJ Plastic Wire & Cable
74C7-825527-1 PJJ Continental Wire & Cable

75K7-86150-1 PJJ Cyprus

72C7-75328-2- PNJ Tamaqua;
*

70C7-54179-1 PMJ, Brand-Rex,
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Revision: 0

, .
ATTACHMENT C

,
.

.

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

- ,C.2 TVA Engineering Report No.1943. ,

.n
? %.b Cable types: PJ, PN, PNJ, PJJ, PSJ

Rooms .1-18
, ;,.y;5 . ,

This class of cables was purchased under TVA Standard SpecificationCj@b ' No. 25.013,.. based on IPCEA S-61-402 -(NEMA.WC5). g C continuous,
4 These standards -

,

prgvide a graduct with an operating rating of 75.m , .- g. g F), 500-hour overload rating total in a nomal lifetime.
. 95'' C (203,,J .

They are constructed of polyethylene insulation with Nylon and PVC'.Ngj ,
spjgt jacketing. .

-

, .

.y , , . . . .

The jacket material has a higher retention of strength at elevated
.as the material was -subjected to air oven aging of i

temgeratureg,F)for7 days. Only compartments 1, 2, 3, 6, 9, 10,
-

1 21 C(250
and 11 show HELB profiles which more than briefly surpass the' ."

softening temperature'of~the insulation. However, owing to the'

themal time lags in the cable material and cable installation, the-

' M:. until 'some time has elapsed.! ~ ',' perience the temperature profile
, .,I h insulation nor even the jacket ex

.. , p , -
,

TVA has conducted-tests (Chattanooga Central Laboratories Report
~

, f;,- No. 81L-81-6821 Med October 1980, of these cables under a temperature
profile which emelopes all the HRB profiles. Following this. e. .

, f D..-. < exposure these samles sustaine'd a dielectric test imersed in
water of 660 volts ac for 6 min'utes, 960 volts ac for 5 minutes,**'

and 2200 volts for 5 minutes in succession.
,

It is therefore our engineering judgment that this test confirr3
the above and justifies interim operation until these types cu be

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

C.3 Temperature Qualification Meth A ,

C.3.1 Standard material long-term overload temperature rating

C.3.2' '" Engineering ' Analysis''

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

,( post-accident of a year.

Prepared by:

Reviewed by:

QA Acceptance:

1
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SYSTEM COMP 0NENT EVALUATION WORK SHEET (Rev 2)Facili : Brcuns Ferry Nuclear Plant Sheet No. EEB 74-0067 i.

Jnit:
-

Revisio'n o i

'ocket: 50-296 Date ichzf9o i
,

ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING

EQUIPMENT DESCRIPR ON - METHOD ITEMS .

- Specifi- Quali fi- Specifi- . Qualifi- 1

Parameter cation cation cation cation

Operating Attachment A' 1 Year Attachment ' Engineering None* * *

)lant ID No. Attachment A Time
~

C.4 Analysis
'

(1) ~

:omponent Cable WHJ
12/c,#14AWG,(PNJ) ,

daru'acturer: Attachment B Temp ure 158 153 (a) 1 n Attachment C.3 None -

Pressurejodel Number: N/A.
.

(PSIA) 15.0 1/A (4) N/A N/A 'None' '
' ^

: unction: Contr.ol/ Power IPCEA S-61-402 Standard
Relative par 3.9, 3.7.2 Material'

- .

Humidity (%) 100 100 (4) 6.7
~

Requirement None-

iccuracy: Req'd: N/A
Demon: N/A Che'mical

Spray'
|ategory: Attachment A N/A N/A (4) N/A N/A *None

jervice: Attachment A - NUREG-0588 Generic

3 x 107 Materials MaterialRadiation
(RAD) 4x10I (4) List Test None

,

.ocation: Room 2 ' N'oneAging N/A 70 voars (21 Attachment C.2 Ooe'r. Exnerience
; 'lood Level Elev: 552'

bova Flood Level: Yes X. Submergence N/A N/A '

N/A N/A None
No (4) -

|otes: (1) See Section 2.4 in 79-01B report. - Pr'epared by: // d M .>a l//

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

- '

Rehed M . A
(3) All notes and other information not on these

.
,-

sheets are on the attached appendix' sheets. '
-

See Section 3.0 and/or ' ppendix B in 79-018 report. .
QA Accep'tance:

.(4) A-
.

.

, .



.. - - . . . . .. _ _ .- .-. - - . . . . .

-
1

.

Attachment A'

EEB 74-Od L 1,

!

! Rev o
! System: 74

Uni t: 3'

i *

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

Mark: W1U

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

3ES576-I 2 FCV-74-02 Cont. A 1 yr ,

!

3ES589-I 2 FCV-74-13 Cont. A 1 yr
,

: .
1

.

:

!

) i

!

! a
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'

EEB 74-4067
.

'

Rev O.
.

ATTACAMENTB ,
4

Mark WHJ
2 -

.

L. .
.

'

Manufacturer
Cont?act No. g, ,

Plastic Wire & Cable
67C3-91618 PNJ

Rome CeblePJJ73C7-84528 . .

70C7-54179-1 PNJ Brand-Rex.

-74C7-85069
PJJ Rome ,

,

G
.

e

e

e

e

k

r.

I
.

o

'
.

e

B

e

e

4

d

e

G

,

i

*i i

[ %

|L. -
-

.

O

.I
.

-*
-

\
., .

r
'

l

l
. _ . _

, + - - - - . - - _,, ,,



--

:. .>

_8C w.pgp
_.,a . q; . .

.,

.v.; Sheet No.: EEB- 7 'i-co&7'

.t.

Revision: 0
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,

.. .
ATTACHMENT C

. -(.v. ., . . ,., ,

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

C.2 TVA Engineering Report No. 1943. .

1.: , . . . . . u. . ;/g, ' r,f ,' -v . q.:-
. ,,

k,- Q . Cable;. types: PJ, PN, PNJ, PJJ, PSJ

.%.j.1-18 .,g'.g, . ,gj. g};g .. , g . g ,g; ,. . g |;.
ky'..

TThis" class of cibles'was purcha' sed unddITi/A Standard Specification

. .'

,

' " ~

.'g , C, No. 25.013rbased on IPCEA S-61-402.(NEMA WCS). ,These standards
, , -

,

C continuous,

.prgvide a graduct with an operating rating of 75F), 500-hour overload rating total in a nonnal lifetime.
.

..,zs,a- ..

95" C (203
. /: , , " ,,. .^?> * ' :,They are constructed of polyethylene insulation with Nylon and PVC,y: ..y yt;.3 - |.

. . . , ,

'

acketing. - dQ. gy _~ p . .; 3.,
'-

,
_ _, . .

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

'as the material was subjected to air oven aging of
temgeratureg,F)for7 days. Only compartments 1, 2, 3, 6, 9, 10,.. .

121 C (250and 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

: until some thne tas elapsed.' '' 'perience the temperature profile. insulation nor even the jacket ex
;. .x .s- ::. , ' 's ~

,

> u. ,;q > _-

TVA has conducted tests (Chattanooga Central Laboratories Report
..No. 81L-81-6821.dded October 1980, of these cables under a temperature

. , -profile which envelopes all the HELB profiles. Following this
exposur.e these sanples sustained a dielectric test immersed .in
water of '660 varlts ac for-6 minutes, 960 volts ac for 5 minutes',''

and 2200 volts: Jar-5 minutes in succession.- 1 ,

4
It is therefore our engineering' judgment that this test confirms
the above and fustifies interim operation until these types ca- ce

fully gualified. 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 rati.ng
?

C.3.2 Engineering Analysis -

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

(. post-accident of a year.
,

Prepared by:

Reviewed by:
.

:

QA Acceptance:
, ,
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SYSTEM COMP 0';ENT EVALUATION WORK SHEET (Rev 2)Facili : Browns Ferry Nuclear Plar.t Sheet No. FFR 74-0068.

| Unit: Revision . o -

'

| Cocket: 50-296 Date /ofez.f90
; ENVIRONMENT DOCLEENTATION REF QUALIFICATION OUTSTANDING

EQUIPMENT DESCRIPTION - METHOD ITEMS . ,
~*Specif1- Qualifi- Specift- Qualifi-

Parameter' cation - cation cation cation
System: 74- At achment E ring None

'

Operating Attachment A' 1 Year ,

, 'lant ID No. Attachment A Time *

(1)
'

,

Component Cable WHJ'

12/c,#14AWG',(PNJ) -
;

|
.

,

unufacturer: Attachment B Temp um 220 153 (4) Attachment C.3 -'

..

Pressure *

i todel Number: N/A
j

-

(PSIA)- 15.0
,

N/A ,i (4) N/A N/A Alone
'

'

turfction: Control / Power
~

IPCEA S-61-402 Standard ,
''

Relative par 3.9, 3.7.2 Material1 - *
.

'

Humidity (%) 100 100 (4) 6.7 , ' Requirement None..

.
tccuracy: Reg'd: N/A

j. Demon: N/A Chemical
Spray. , , ,

; ategory: Attachment A N/A N/A (4) N/A - N/A 'None i
'! ;ervice: Attachment A NUREG-0588 Generic.

i Radiation . Materials Material,

(l'AD) 3.1 x 107 4x107 (4) List Test None
'

,

#8 IO" *
f

'

I k:inc N/A- 70 vears ' (2) Attachment C,2 Doer. Exoerience None

'lood Level Elev: 552' I

bova Flood Level: Yes X Submergence N/A N/A N/A . N/A'- None, ,

otes: (1) See Section 2.4 in 79-018 report. ' Prepared by: A/e 4_ A.,d1/
-

. .
-

(2) See Section 4.1.2 fu 79-018 report. - '-
/'Reviewed by: '- -

| (3) All notes and other information not on these *

,y 7-' sheets are on the attached appendix sheets. - -

~

QA Acceptance: .

~

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

; ,
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i .

! Attachment A
~

EEB N-COGP

i
Rev 0

System: 74
Unit: 3

.

L

I

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

;Mark: way

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

|

3ES676-I 6 FCV-74-57 Cont. A 1 yr

3ES701-1 6 FCV-74-58 Cont. A 1 yr

3ES689-1 6 FCV-74-59. Cont. A 1 yr,

, e

!

,

t
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i

e

i
i ,
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.
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!
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-

EEB 74-0o49.

..

! .

Rev. O !.

I..
!

ATTACHMENT B' .

|

Mark WHJ'

.~.
.

l
,

Manufacturer _
Contract No. g'

-

Plastic Wire & Cable
67C3-91618 PNJ

PJJ Rome Cable
73C7-84528 .

70C7-54179-1 PNJ Brand-Rex,

74C7-85069 PJJ Rome .

,

. ,
.
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-Sheet No.: EEB 7'(-oc6F
('

Revision: 0'

,

ATTACHMENT C .

!

!

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

C.2 TVA Engineering Report No.1943. o g., -

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

j

Rooms 1-18 ;y ,. c . - .i.g., ; g. . q.
,

^

This class of c' b1'es was purchased under TVA Standard Specificationa
i No. 25.013,. based on IPCEA S-61-402 (NEMA WCS). ,These standards .-*~,: C continuous.;

prgvideagraductwithanoperatingratingof75F), 500-hour overload rating total in a nonnal lifetime.
.

, J-'
'

.

95" C (203 '

They are constructed of polyethylene insulation with Nylon and PVC ' -

|
jacketing. jf.:) .stg;c 4N .'

-

.

.

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

i
4as the material was subjected to air oven aging of

temgeratureg,F)for7 days. Only compartments 1, 2, 3, 6, 9, 10,121 C(250
and 11 show HELB profiles which more than briefly surpass the

-

'
! softening temperature' of the insulation. Huwever, owing to the' *2

thermal time lags in the cable material and cable installation, the
insulation nor even the jacket experience the temperature profile

-

6

until some ti m -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 insnersed 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 gualified-by ou dyle Laboratory tests to be concluded next

! April or replacedrat the next refueling outage.
j

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 nmal cable rating and,
|

, ,

in our judgment, the cables could operate sai.fsfactorily for a !

(, post-accident of a year.

Prepared by:
1

Reviewed by:
.

QA Acceptance:
i
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Facility: Browns Ferry Nuclear Plant SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. FFB 74-0070 !.

Unit: 3 Revisio'n o t
Docket: 50-296 - -

Date so/22/Ro
ENVIRONMENT DOCUMENTATION REF QUALIFICAT105 0UTSTANDING

EQUIPMENT DESCRlPTION METHOD ITD:S ,

Specift- Qualifi- Specift-- Qualifi-
Parameter cation cation cation cation ._ . . . . . _

'"'"'1 Year Mtac"=n' '"9'" = '"3c/, stim: 74 .

.

Opei'ating Attachment A' C.4 Analysis
Plant ID No. Attachment A Time

(1)
'

Component Cable' WHJ
~~

12/c,#14AWG,(PNJ) -

.

NoneAttachments

[8ature
5

tnufacturer: Attachment B 157
) 153 (4) C.1 and C.2 Attachment C.3 *

.

<odel Number: N/A - Pressure
. ..

(PSIA) 15.0 h/A (4) N/A N/A None
,

'

'uriction: ContPol/ Power LPCEA S-61-402 Standard
Relative par 3.9, 3.7.2 Material-

.

Humidity (%) 100 100 (4) 6.7
~

Requirement None
tccuracy: Reg'd: N/A

Demon: N/A Chemical

|ategory: Attachment' A Spray
N/A N/A (4) N/A N/A 'None

'ervice: Attachment A - NUREr-0588 Generic
Radiation Materials Material

'

None

-

7,,

(RAD) 2.1 x 10 4x107 (4) List Test
ccadon: Room 8 Aoinq N/A 70 voars (21 Attachment C.2 Ooer. Eynerience 'None |

'lood Level Elev: 552' '

bove Floed Level: Yes % Submergence N/A N/A '

No (4) N/A
-

N/A None-

ctes: (1) See Section 2.4 in 79-018 report. Prepared by: ///1R- w1/ l

(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. -

QA Acceptance:.(4) See Section 3.0 and/or Appendix B in 79-01B report.
-g
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Attachment A
EEB W-oo70'

'
,

R" O !

| ~

System: 74
-

i( Unit: 3

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

;
!

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

3ES651-I 8 FCV-74-60 Cont. A 1 yr

! 3ES664-I 8 FCV-74-61 Cont. A 1 yr

3ES576 I 8 FCV-74-2 Cont. A 1 yr

3ES589-1 8 FCV-74-13 Cont. A 1 yr .

; 3ES676-1 8 FCV-74-57 Cont. A 1 yr,

. 3ES701-1 8 FCV-74-58 Cont. A 1 yr

' 3ES689-1 8 FCV-74-59 Cont. A 1 yr

i

!

i

I

..
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! EEB 7'l-Co 70
-

; .

Rev o. .

..

ATTACHMENT B_ =
.

!

Mark WHJ .

; .

. j-..
.

: ' '

4 Contract No. Tyge, Manufacture _r,, .
'

Plastic Wtre & Cablei

67C3-91618 PNJ
PJJ Rome Cable

- 73C7-84528 .

70C7-54179-1 PNJ Brand-Rex '..4

! 74C7-85069 PJJ Rome s.:
,

, ,

**,
* e

*
)

,

.. *.' .
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Sheet No.: EEB- 74-oo70

Revision: 0

ATTACHMENT C_

.

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

C.2 TVA Engineering Report No.1943.

''R0 Cable types: PJ, PN, PNJ, PJJ, PSJ.

Rooms 1-18

This class of cables was purchased under TVA Standard Specification
No. 25.013,. basec' on IPCEA S-61-402 (NEMA WCS). 0These standards~% C continuous,
prgvide a groduct with an operating rating of 75F), 500-hour overload rating total in a normal lifetime.

"

-

95 C (203
They are constructed of polyethylene insulation with Nylon and PVC
jacketing. ,

The jacket mater 31 has a higher retention of strength at elevated
'

as toe material was subjected to air oven aging of
temgeratureg,F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,121 C(250
and 11 show HELB profiles which more than briefly surpass the ,,~

softening temperature of' the insulation. However, owing to thei

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 (Chattanoo3a 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
exposur.e these . samples sustaine'd a dielectric test imersed in
water of 660 volts ac for 6 minbtes, 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 gualified by our Wyle Laboratory tests to be concluded next
April or replaced at the next refueling outage.

C.3 Temperature Qualification. Method .

C 3.1 Standard material long-term overload temperature rating
'

C.3.2 ' Engineering Analysis
.

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

s,

Prepared by:

Reviewed by:

QA Acceptance:
O
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SYSTEM COMP 01siti tVALUATION WORK SHEET (Rev 2) Sheet No.Facili : Browns Ferry Nuclear Plant ~
FFB 74-0071

.

Unit: Revision o
. -

Docket: 50-296 Date 1o/22/90 "

ENVIRONMENT DOCUMENTATION REF QUALIFICATION. OUTSTANDING

NETHOD ITEMS.
EQUIPMENT DESCRIPTION

,

,

Specif1 - Qualifi- Specifi- Qualifi-- .,

cation cation cationParameter cation -

YS *** '. Operating Attachment A' 1 Year Attachment Engineering None
.

Plant ID No. Attachment A ~ Time
- C.4 Analysis ,,

[
Component Cable WHJ

,

12/c,#14AWG,(PNJ) ;
,

%nufacturer: Attachment B 211 153 (4) a Attachment C.3 None . |
Tem ure

'
-

- . .
a

. Pressure.pdelNumber: N/A_ N/A' None(4) N/A 1(PSIA) 15.0 N/A

:uriction: Contr.ol/ Power IPCEA S-61-402 Standard
~

;

Relative par 3.9, 3.7.2 Material .
- ,

Humidity (%) 100 100 (4) 6.7 . Requirement None' j
'

.

kcuracy: Reg'd: N/A
Demon: N/A Chemical , , ;

Spra'y
|ategory: Attachment A N/A N/A (4) N/A N/A None |

'

.
.

NUREG-0588 Genericiervice: Attachment A iRadiation Materials Material
'

None
'

(RAD) 2.1 x 10 - 4x10I (4) List Test7 r'

,

Aging N/A 70 voars (2) Attachment C.2 Goer. Exoerience None j.ocation: Room 9

!-

-loo'd Level Elev: 552' ,

tbove Flood Level: Yes X Submergence N/A. N/A N/A N/A None
'

No (4) .
~

,+-

Prepared by: MAC l/ |-

jotes: (1) See Section 2.4 in 79-018 report.
(2) See Section 4.1.2 in 79-01B report. - g g/_r!

'

|
.

.
-

'

*

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

-

@ Mceptance: .

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

_

.

- _ . - - _ _ _ _ _ _ -| ^
_ _ _ _ . . . - - - - - - .------s .- ,.m .
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Attachment A*

EEB 74 oo7 f

Rev oSystem: 74
Unit: 3

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

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

3ES651-I 9 FCV-74-60 Cont. A 1 yr

3ES664-I 9 FCV -74-61 Cont. A 1 yr

3ES1168-I 9 FCV-74-77 Cont. A 1 yr
'

3ES576-1 9 FCV-74-2 Cont. A 1 yr
;

3ES$89-I 9 FCV-74-13 Cont. A 1 yr

3ES676-1 9 FCV-74-57 Cont. A 1 yr

3ES701-1 9 FCV-74-58 Cont. A 1 yr

3ES689-I 9 FCV-74-59 Cont. A 1 yr
;

i

I

I (

|

| -

:|
4

1

*.
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.
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'

.
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;
- EEB 74-oo71

i
.

- ~ Rev 0 |
~

~

,

ATTACHMENT B .' -

;

i Mark WHJ*

Contract No. Tg,e, Manufacturefe

67C3-91618 PNJ Plastic. Wire & Cable
PJJ Rome Cable

f
73C7-84528 -

70C7-54179-1 PNJ Brand-Rex
'

74C7-85069 PJJ Rome.

,

1 . .,

i
,

e

i ( '

e

%

i

,

f
4

t
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e
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. .
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Sheet No.: EEB- 7 4-oc 7|
7

Revision: 0

ATTACHMENT C .

. t; ,, ,

,

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

C.2 TVA' Engineering Report No. 1943. ,

'

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

Rooms 1-18 < ,,

This class of cables was purchased under TVA Standard Specification
These standards

, No. 25.013,.. based on IPCEA S-61-402.-(NEMA.WCS). g C continuous,
, ;-

aj~~ O p
prgvide a groduct with an operating rating of 75F), 500-hour overload rating total in a nomal lifetime.

.,

m .-
95 C(203
They are constructed of polyethylene insulation with Nylon and PVC

'o ; ,. . , . ;;.2
. t-

., ,, ; , r ~ '. - :
', ' tjacketing. -

. ,

.
,

.
* - >.

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

'as the material was subjected to air oven aging of
tangeratureg,F)for7 days. Only compartments 1, 2, 3, 6, 9, 10,121 C(250and 11 show HELB profiles which more than briefly surpass the *i softening temperature"of the insulation. However, owing to the''

themal time lags in the cable ma';erial and cable installation, the

unti{some timeh elapsed. '.i;* perience the temperature profile
insulation nor even the jacket ex

2-
( ,

TVA has conductedtests (Chatt'a'nooga Central Laboratories Report
No. 81L-81-6321. dated October 1980, of these cables under a temperature
profile which enveTopes all the HELB profiles. Following this
exposure these. samples sustaine'd a dielectric test imersed in
water of 660 verits ac for-6 min'utes, 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 gualified 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 rati.ng |
,

. ,,. .
*.

C.3.2''Engineeriiig' Analysis

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

( post-accident of a year.
-

.* . ,

Prepared by:

,, Reviewed by:
,

.QA Acceptance:

~ -_

_
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Facili : Browns Ferry Nuclear. Plant SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) }!
S eet N EER 74-0072.

Unit: Revisio'n oDockst: 50-296 - -

Date j o /22 /so
ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING

EQUIPMENT DESCRIPTION METHOD ITEMS .

Speciff- Qualift- Specifi - Qualifi- ~

Paramcter cation cation cation cation
'

_ . .. - i

sys em: 74 1Y r Attacnment eng mee r i ns "v"=-

Operatirig Attachment A' C.4 Analysis
.

'lant ID No. Attachment A Time
,

(1)
'

:omponent Cable WHJ )
12/c,#14AWG,(PNJ) None

~

NNSTempSgureianufacturer: Attachment B 199 153 (4) Attachment C.3 *

-

todel Number: N/A - Pressure
. ..

(PSIA) 15.0 N/A (4) N/A N/A ~ R'one
'udction: Control / Power LPCEA S-61-402 Standard

Relative pa r 3.9, 3.7.2 Material
*

.

Humidity (%) 100 100 (4) 6.7 Requirement 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 - NUREri-0588 Generic
Radiation 3 1 x 104 Materials Material

(RAD) 4x10I ('4) ' List Test None

,

cation: Room 12
' No'neAginq N/A 20 years '(2) Attachment C.2 Ooer. Exnerience

lood Level Elev: 552' '"
.

bove Flood Level: Yes x Submergence N/A N/A '

#'

No (4) N/A . N/A None

ates: (1)~ See Section 2.4 in 79-010 report. Prepared by://SLM /
/s(2) See Section 4.1.2 in 79-018 report. .

'

ewed by:. g g . g _(3) All notes and other information not on these e y
sheets are on .the attached appendix sheets. -

See Section 3.0 and/or ' pper) dix B in 79-01B report. QAAcceptance:(4) A
-

g .

-

_ _ _ _ - _ _ _ _
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Attachment A'

EEB 74- oo 72
.

Rev o

i _
System: 74
Unit: - 3

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

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

3ES1168-I 12 FCV-74-77 Cont. A 1 yr

i

d

.

/

4

1

-

I

1

!
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EEB '74- do 7 2-

.
.

Rev o

ATTACHMENT B
.

Mark WHJI
,

Manufacturer
Contract No. g

67C3-91618 PNJ Plastic Wire & Cable
73C7-84528 PJJ Rome Cable.

-

70C7-54179-1 . PNJ Brand-Rex;
'

74C7-85069 PJJ Rome

.

e

h

:

( '
.

.

,

I

e

$

1

s

k

.

's
|

'

|
1
i
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.
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f Sheet No.: EEB-N - oo 72, !
P

Revision: 0

ATTACletENT C

C.1 IPCEA S-61-402 Paragraph 3.9 and Appendix 0
:

C.2 TVA Engineering Report No.1943.
.

,

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

Rooms 1-18 .n:-
,

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

T ", ~; ,; provide a groduct with an operating rating of 75
C continuous,

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

.. ojacketing.
' e <

.
.

The jacket material has a higher retention of strength at elevated
as the material was -subjected to air oven aging of *

temgeratureg,F) for 7 days. Only compartments 1, 2, 3, 6, 9, 10,121 C(250
and 11 show HELB profiles.which more than briefly surpass the _.

i. 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 soine time-has elapsed. -

. . . - -

ne,...t .-

TVA has ccnducted-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
expos.ure these samples sustained a dielectric test insnersed in
water of 660 volts-ac for- 6 minutes, 960 volts ac for 5 minutes;
and 2200 volts.for5 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 rati.ng

C.3.2 Engineering Analysis

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

Prepared by:

Reviewed by:

QA Acceptance:
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)
Facility:3 Browns Ferry Nuclear Plant

Sheet N,0. EEB-74-0073

Docket: 50-296
-

Revision 0Unit:
Date w/22/Bo '

. ENVIRONMENT 00CUMENTATION REF QUALIFICATION OuiSTANDING

EQUIPMENT DESCRIPTION METHOD ITEMS

Specifi- Qualifi- Specifi- Qualifi- !

Parameter cation cation cation cation

System: 74 Operating 4ttachment A 1 Year Attachment C.5 Engineering

Plant ID No. Attachment A Time Analysis None

(1)
'

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

Attachments
Manufacturer: Attachment B Tempe5ature

( F) 325 153 (4) C.2 and C.3 Attachment C.4 None

.

PressureModel Number: N/A
(PSIA) 69.7 N/A (4) N/A N/A' None

^
on r ower Relative r 39 14 er a

'- -

,
H idity(%) 100 100 (4) 3.7.3, 6.7 Requirement None

Accuracy: Reg'd: N/A
i Demon: N/A Chemical

Category: Attachment A Spray
)

Service: Attachment A 6.5xf0'lf NUREG-0588

Radiation 4x10 / Materials Generic Mate al None
7'

(RAD) 4ttach. C.1 4x10 (4) List Test
ocadon: 0 Acinq N/A 10 years' (2) Attachment C.3 Joer. Exoerience

Flood Level Elev: 552'
Above Flood Level: Yes % Submergence N/A N/A

No (4) N/A N/A Hone

Notes: (1) See Section 2.4 in 79-OlB report. Prepared by: d Aem , mad-/
~

(2) See Section 4.1.2 in 79-01B report.
(3) All notes and otr.er information not on these y !sheets are on the attached appendix sheets. 7

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

g
.

E

-
____ -_____ _ _ _ _ _ _ _ _ _ - - .
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Attachment A
,

EEB 74-0073

: - Rev C
'

System: 74
Unit: 3

-

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

| Mark: wg
:

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

3ES539-I O FCV--74-52 Cont. A . 1 yr. .

.

4

-

\

,

O

.

4

)

*

4

'

..
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KGB 74 no73
.

i ,
REV o'

.

\
-

J

ATTACHMENT B -i

Mark WHL -
-

*
.

Contract No. Type, Manufacturer.

67C3-91618-1 PNJ Plastic Wire & Company

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

/,
.

e * 6
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.
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Sheet No: EEB 74 -co 7 3

Revision: 0
s

.

ATTACHMENT C

C.1 Integrated Dose - 10 years plus accident

Beta Dose
F

Referer.ces:

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

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

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

4. 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.

9The 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
val ue. 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 9:"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, and flexible conduit, we arrive at
a total effective dose of .8 x 10' rads of beta.

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

. .... .. .+ . . . m.directly . The accumulated integrated ganma 10-year.. dose (the thne. - - a..--

presently assigned to connectors and penetrations) amounts to 72.5 x 10 rads which added directly gives a total dose of 7.3 x 10
rads. In addition, since the containment *s inerted in operation,
the scission rate and deterioration of tht insulation and jacketing
materials through oxidation will be much less than for tests
conducted in air.

.

9

.

. . _ -.
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es Revision: c)
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ATTACHMENT C (Continued)

C.1 (Continued)
7

Since the above value of 7.3 x 10 is less than thbvaluesforwhich
'

b est data for SROAJ types (1.2 x 10 ) and for XLPEi we have in-ai t

types (2 x 10 ), it is concluded that the beta dose in an accident
#

will not disqualify the cables presently installed, and the cables
,

will remain operable in the service environment.-

,

.

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

C.3 TVA Engineering Report No. 1943 ,

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

; Room: 0

This class of cables was purchased under TVA Standard Specification No.
25.013,basedonIPCEAS-61-402(NEMAWC5). These standgrds provide a0product 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.

1

: However, the service which these cable have een thus far has exposed
them to a ganna radiation dose of 6.25 x 10 rads or more. This isi

sufficient to have cross-linked the polyethylene and PVC as well.
Consequently, the insulation is now in fact a therneset material
and is capable of the same temperature that TVA's cross-linked

,

polyethylene 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, themal aging, and radia' tion test
procedure to be perfomed by Wyle Laboratories on sarples of this
cable to demonstrate the validity of this conclusior. Results of
this testing program are expected to be available in April 1981.'

4

C.4 Temperature.QualificationMethod .

C.4.1 Standard material long-term overload temperature rating

i C.4.2 Engineering analysis
.

T

!
,

*
. .

, ,

'

,, . - . , ,.,-,--n- -- ,-n.- - ..-. - . , c - - - .-e .. , ., --



- _ _

--

.

1C

Sheet No: EEB- 74-0o73
.

(
Revision No: 0

.

ATTAC MENT C (Continued)'

Because of the conservatism of the tests for XLPE and for silicone.C.5
insulation, including the severity of the mandrel bend and dielectric
test in water after the tambined 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.

.

i

I j.

; - I,
,

f

Prepared by:

Reviewed by
J

QA Acceptance:
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Facility: Browns Ferry Nuclear Plan't SYSTEM COMPONENT EVALUATION WORK SHEET (Pev 2) Sheet No. EEB 74-0074.

Unit: 3 Revisio'n a o'Jock::t: 50-296 *

Date to/ze/po l
,

ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING i

EQUIPMENT DESCRIPTION METHOD ITEMS i.~

Specifi- Qualifi- Specift . Qualifi- :

Parameter cation cation cation cation ,'
1 Year Attachment Engineering nunesystem: 74 -Operating Attachment A' C.4 Analysis*

21 ant ID No. Attachment A Time
'

i

(1)
'

omP!fhc, H4N, (Ph
,

ianufacturer: Attachment B Temp ure 308 153 (4) C n Attachment C.3

* **

todel Number: N/A - Pressure .

(PSIA) 21.5
N/A (4) N/A N/A ' Rone

*

. iction: Control / Power IPCEA S-61-402 Standardur

Relative par 3.9, 3.7.2 Material
* *

.
.

Humidity (%)
100 100 (4) 6.7 . Requirement None ,

.ccuracy: Req'd: N/A 1

Demon: N/A Chemical

ategory': Attachment A Spray- g .ye
ervice: Attachment A . NUREG-0588 Generic

Radiation
,

2 x 106 Materials Material
(RAD) 4x10I (4) List Test None

'

ocadon: Room 7 ~

Aging N/A 2n voars (21 Attachment C 2 Ooer. Experience None

lood Level Elev: 552'
|bove Flood Level: YesK Submergence N/A N/A '

No (4) N/A N/A None
I

otes: (1) See Section 2.4 in 79-01B report. Prepared by: / A. 8_ m usal;/
(2) See Section 4.1.2 .in 79-018 report. -

-

''
'

|,

(3) All notes and other information not on these - -

[ l

"" #
:sheets are on the attached appendix sheets.

.

A QA Acceptance:.(4) See Section 3.0 and/or ' ppendix B in 79-018 report.
-3

-

.

'
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i- Attachment A-

EEB 7'l - CD 7 '4 |
I,

Rev o
System::74
Unit: 3,

i

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

Mark: wm

Plant I, 3. No. Room Function / Service Category - Operating Time
.

3ES539-I 7 FCV-74-52 Cont. A 1 yr

3ES527-I 7 FCV-74-53 Cont. A 1 yr

.-

,

i
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REV O'
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ATTACHMENT B

_

i Mark WHL '-
.

1
-

.

Manufacturer _
Contract No. M

~

67C3-91618-1 PNJ
Plastic Wire.& Company.

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

-

/
'
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Sheet No.: EEB- N- do 78/

'. Revision: 0

ATTACHMENT C
*
:

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

C.2 TVA Engineering Report No.1943. ,

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

Rooms 1-18

This class of cables was purchased under TVA Standard Specification
These standards

Na. 25,nR. baced.o.1 IPCEA S-61-402 (NEMA.WCS). g C continuous,N.
prgvideagraductwithanoperatingratingof7595 C (203 F), 500-hour overload rating total in a nw.aal lifetime.
They are constructed of polyethylene insulation with Nylon anu PVC
jacketing. ,

:
,

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

as the material was -subjected to air oven aging of -

temgeratureg,F)for7 days. Only compartments 1, 2, 3, 6, 9, 10,121 C(250
,

and 11 show HELB profiles which more than uriefly surpass the _ . ,~(,
softening temperature of the insulation. However, owing to the,

thennal time lags in the cable material and caule installation, the
insulation nor even the jacket experience the temperature profile

unti{a'sometime>haselapsed.
-

,;

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
exposur.e these sanples sustaine' a dielectric test immersed ind
water of 660 volts ac for- 6 min'utes, 960 volts ac for 5 minutes,
and 2200 volts for 5 minutes . n succession.i

-.

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

C.3 Temperature Qualification Method

C.3.1 Standard material long-term overload temperature rating

C.3.2 ' Engineering ' Analysis

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

( post-accident of a year.

Frepared by: _

Reviewed by:

QA Acceptance:
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Facility: Browns Ferry Nuclear Plant SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. FFB 74-007-5Unit: 3 Revisio'n e
Docket: 50-296 -

Date e/n/h
ENVIRONMENT DOCUMENTATION REF QUALTFICATION OUTSTANDING

EQUIPMENT DESCRIPTION METHOD ITEMS
.

.

Specifi- Qualift- Specifi . Qualifi -
'Parameter cation. cation cation cation

system. 74' |
'# 1 Year Attachment Engineering nune-

.
Operating Attachment A' C.4 Analysis

Slant ID No. Attachment A Time
.

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

.

Enufacturer: Attachment B Temp ure
157 153 (4) an Attachment C.3 -

.

todel Number: N/A - Pressure
.

(PSIA) 15.0 R/A (4) N/A N/A ' Rone
?urfction: Control / Power LPCEA S-61-402 Standard

Relative par 3.9, 3.7.2 Material .

-

Humidity (%) 100 100 (4) 6.! Requirement None
,ccuracy: Req'd: N/A

Demon: N/A Chemical

ategory: Attachment A Spray
N/A N/A (4) N/A N/A ' t.o. .!

crvice: Attachment A NUREG-0588 Generic
Radiation . Materials- Material'

7 4x107 ( 4) List Test None(RAD) 2.1 x 10
ocation: Room 8 ~

Agino N/A Pn voars (21 Attachment C.2 Goer. Exnerience None

icod Level Elev: 552'
bova Flood Level: Yes x ; .ibmergence N/A N/A ',

No I (4) N/A . N/A None

stes: (1) See Section 2.4 in 79-018 report. Prei,ared by: //.M-~~,nh/

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

~
'

(3) All notes and other information not on these *
,

'

f !sheets are on the' attached appendix sheets. - '

QAAcceptance:(4) See Section 3.0 and/or Appendix B in 79-OlB report.
-g

-

-
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Attachment A*
*

EEB 74-0075'
:

Rev o
System: 74

,

Unit: 3
4J

,

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

'

Mark: Wm.
.

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

3ES539-I 8- FCV-74-52 Cont. A 1 yr

3ES527-I 8 7-74-53 cont. A 1 yr*

4

$

5

B

'
.
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.
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e
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|
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REV O
,
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.

; ''

ATTACHMENJJ_
+

.

- - Mark WHL -
.

t

Manufacturer
i Contract No. g

67C3-91618-1 PNJ Plastic Wire & Company

72C7-75228-1 (SQN) PJJ .
Plastic Wire & Cable

/-
.

.

!-
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. . .
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Sheet No.: EEB-7'f -d o75
..

Revision: 0

ATTACHMENT C'

.

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

C.2 TVA Engineering Report No.1943. ,

.h Cable types: PJ, PN, Pfu, PJJ, PSJ

Rooms 1-18 ,

This class of cables was purchased under TVA Standard Specification
;f? 7 No. 25.013,. based on IPCEA S-61-402 (NEMA WCS). *These standards

C continuous,

prgvideagraductwithanoperatingratingof75F), 500-hour overload rating total in a nomal lifetime.. s .-
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 C(250"F)for7 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

-

thennal time lags in the cable material and cable installation, the
insulation nor even the jacket experience the temperature profile
until some tiehas 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 ininersed 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 gualified by our Wyle Laboratory tests to be concluded next
April or replaced at the next refueling outage. j

I

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 nomal cable rating and,
in our judgment, the cables could operate satisfactorily for a
post-accident of a yecr.

Prepared by:

Reviewed by:

QA Acceptance:
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)Facility: Browns Ferry Nuclear Plant Sheet No. EEB 74-0076
Unit: 3 Revisio'n o |~

Docket: 50-296 Date /o/n / go

ENVIRONMENT DOCUMENTATION REF QUALIFICAT' ION OUTS L. JING 1
EQUIPMENT DESCRIPTION METHOD ITEMS .

Specifi- Qualifi- Specifi- Qualifi-
~ -*~

Parameter cation- cation cation cation
'

System: 74 Operating Attachment A' 1 Year Attachment Engineering None

Plant ID No'. Attachment A Time
'

C.4 Analysis
-

*

(1)
Component Cable WHL

16/c,#14AWG,(PNJ) .

$1 a ES"$ Attachment C.3 None |TempSgure%nufacturer: Attachment B 2ii 153 (4)
. .

Pressure -

/.odel Number: N/A. ,

*

,

(PSIA) 15.0 N/A (4) N/A N/A None
'-

Furiction: Control / Power IPCEA S-61-402 Standord~
Relative par 3.9, 3.7.2 Material - .

- -

100 M0 W -
#

kccuracy: Req'd: N/A ,_

Deran: N/A Chemical

'ategory: Attachment A Spray
N/A N/A (4) N/A N/A 'None

service: Attach:nent A NUREG-0588 Generic
Radiation Materials Material

7 4x10I (4) List Test None
'

(RAD) 2.1 x 10
.ocation: Room 9

~ N'oneAqinq N/A 20 voars (2) Attachment C.? Ooer. Exoerience

:lood Level Elev: 552'
\bove Flood Level: Yes )( Submergence N/A N/A N/A . N/A,. None

No (4)
lotes: (1) See Section 2.4 in 79-018 report. Prepared'by: E A.#-g rd/

~

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

* """ Y #
(3) All notes and other information not on these *

[- [sheets are on the attached appendix sheets. -

QA Accept'nce:a(4) See Section 3.0 and/or ' Appendix B in 79-018 report.- -
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' Attachment A .

Et. , 74-007I.
,

Rev o-

System: 74
Unit: 3

'

,

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

Mark: ws.
,

Plant'I. D. No. Room Function.'5arvice Category Operating Time

3ES539-I 9 FCV-74-52 Cont. A 1 yr
,

3ES527-I 9 FCV-74-53 cont. A 1 yr

,
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.

'
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}(EV O
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' ATTACHMENT B i
2

Mark WHL '
-

!

Contract No. Type, Manufacturer. -

!
67C3-91618-1 PNJ Plastic Wire & Company

'

72C7-75228-1 (SQN)_ PJJ Plastic Wire & Cable
.f, . .
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.
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Sheet No.: EEB- 74-oo7G
.

f

Revision: 0

ATTACHMENT C
, e, ; 4.

.,

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

C.2 TVA Engineering Report No.1943. '

% m .-

-f.Ob Cable types: PJ, 3N, PNJ, PJJ, PSJ
. , .

, g- Rooms.1-18 , . ,

This class of cables was purchased under TVA Standard Specification
These standards

No. 25.013,.. based.on IPCEA S-61-402 (NEMA WCS). g C continuous,|E7*~qv, f-

pigvide a groduct wi';h an operating rating of 75
'

'

i g, w . . t;>
*u 95" C (203 F), 500-hour overload rating total in a normal lifetime.

[ .They are constructed of polyethylene insulation with Nylon and PVC
, '|g[,,' jacketing. - .. ,

.

,e f , -

, , >.y . --

The jacket material has a higher retention of strength at elevated
i.as the material was 4ubjected to air oven aging of

temgeratureg,F)for7 days. Only compartments 1, 2, 3, 6, 9, 10,, ,

121 C (250
( and 11 show HELB profiles which more than briefly surpass the . . ,

~

softening temperature of~the insulation. However, owing to the;

.

thennal time lags in the cable material and cable installation, the

M. l.$ insulation nor even the jacket Experience the temperature profile
'

unt1},}some -tierties elapsed. '. | ? 3-
, ,

a ,+ . .

TVA has conducted-tests (Chattanooga Central Laboratories Report {

No. 81L-81-6821' **d0ctober 1980, of these cables under a temperature
'

i. .t
>

' y profile which emelopes all the' HELB profiles. Following this-

1'3 *. exposur.e these samples sustaine'd a dielectric test imersed in
' water of 660 volts ac for-6 min'utes, 960 volts ac for 5 minutes,

.

and 2200 volts for- 5 minutes in succession.* ',,

- y o

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

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

C.3 Temperature Qualification Method
v

-

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

N
:I .

' C.3.2 ' Engineering Analysis

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

post-accident of.a year.
. ~.2.z

-

m_

Prepared by:^

'

Q . . Reviewed by:.

. .

.QA Acceptance:
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. EEB 74-0077
:acilitf: Browns Ferry Nuclear Plant Revisio'n o: nit: *

;ocket: 50-296 Date /o/ez/Bo,

.

ENVIRONMENT DOCUMENTATION REF QUALIFICAT' ION ' OUTSTANDING i

EQUIPMENT DESCRIPTION METHOD ITEMS

Specifi- Qualiff- Specifi- Qualifi- '
Parameter cation cation cation cation

Operating Tttachment A 1 year 4ttachment C.4 Engineering None
'

system: 74 ,

21 ant 10 No. Attachment A Time Analysis and '
"

(1) Tests >

:omponent Cable WLC
3/c,#12AWG,(CPJJ) . Generic

TempSy"r**anufacturer: Attachment B 325 325 (4) 4ttachment C.2 None
.

'odel Number: N/A Pressure
(PSIA) 69.7 N/A (4) N/A N/A' None

:u:fetion: Generic

:ontrol/ Power Relative Simultaneous*

Humidity (%) 100 100 ( .g) 4ttachment C.2 Test
'

None

\ccuracy: Req'd: N/A
Demon: N/A Chemical

Spray!ategory: Attachment A
Genericservice: Attachment A 6.5xg0'Y Sequential None

'
Radiation 4x10 / . 7

(RAD) Attach. C.1 6.9x10 (4) 4ttachment C.2 Test

Aging N/A 10 years (p) 4ttachment C.3 Generic Mat'l Test None.ocation: 0
<

,

:lood Level Elev: 552'
lbsve Flood Level: Yes X Submergence N/A N/A

(4) N/A N/A None

Prepared by:///S aild/;otes: (1) See Section 2.4 in 79-018 report. / PA*'

(2) See Section 4.1.2 in 79-01B report. gg~
,

(3) All notes and other information not on these -[ ,

'

_.
sheets are on the attached appendix sheets. .

QA Acceptance:
- (4) See Section 3.0 and/or Appendix B in 19-01B report.
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Attachment A*

EEB 74-0077- _.

.

Rev- O~System: 74.
Unit: 3

Component: cable 3/c #12 AWG (CPJJ)
Mark: . wLc

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

f . 3ES1137-I O ^ FCV-74-78 Supply A 1 yr

!

e

i

i
1

.
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I
4

*
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*
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'EEB 74-od77.

.

|

kv o'

ATTAChMENTB
>

Mark WLC
..

.

Manufacturer _
Contract No. Tp1 ,

Plastic Wire & Cable-

71C7-54517 CPJJi

Plastic Wire & Cable
73C7-84528 CFJJ Sumitomo Sho,ii-

68C7-61920 CPJJ
Essex

72C7-75533-1 CPJJ '

PWC ' . , ,
..

72C7-75228-1 CPJJ
.

O

9

h

. . .

** . ;.

| ..

..

*

f

I.

.

.

9

l
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,
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" br NN- <ATTACHMENT C',> - . .

T e 4 1 .* t. .

~ *'
C.1 Integrated dose - 10 years plus accident ' J .:* a

.

v.
Beta Dose

.

b

References:

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

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

3. M. Asaka, S. Yamamoto,1973, Radiat;Lon Resistance of Plastic ; ;g(-

Insulating Materials for Cable.
. t

4. Anaconda-Continental Test Report No. 79117 dated April 1979. p ,. .g
1

5. Wyle Laboratory Test Report 43854-3. ,

. rp
6. Franklin Institute Test Reports E-C4113 and FC-5120. g&;- i

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

,k B '*

..

( The TVA value of 4 . 10 rads for the beta accident dose at the'
-9

,

tperiphery of the containment is being reevaluated due to'its high ~ '

value. However, using this value and making reference to the 7901-
N ],?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 P, ,

factor of 10 for an insulation thickness of 30 mils and which is 7 ;,*.'
.,

conservative for TVA's 600-volt power and control cables and gittenQygggNy-

conservative for TVA's triax and coax and signal cable due to their 2*-

thickness and the presence of metallic shielding' material, and _ s. .:,

assigning a factor of 5 for the installation shielding of metal 9.;
trays, conduit, boxes, and flexible conduit,. we arrive at a total ,,

'I[
; ':effective dose of .8 x 107 rada of beta. ,

.. , , ..

Since the energy dissipation of gamma radiation occurs via ionizing'.jf. ; 7 g('
'

7processes, one can add the accident dose of 4 x 10 rads of samma' -),

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. In addition, since the containment is inerted la 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 10 is less than the values for8 '

which we have in-air test data for SROAJ types ;(1.2 x 10 ) and for '

8XLPE 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.
} .>.--

* ' .
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Sheet No: EEB 74-0077

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
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 assurance4

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

-

s

-

(

.

.

Reviewed by:

Prepared by:

{
QA Acceptance:
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)
Facili : Browns Ferry Nuclear Plant . Sheet No. EEB 74-0078
' nit: Revisio'n oJ

-

3ocket: 50-296 Date jo/ea/Po

ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING

EQUIPMENT DESCRIPTION METHOD ITEMS' ,

Specifi- Qualifi- Specifi- Qualifi ' ,

Parametdr cation cation cation cation j

System: 74

Plant 10 No. Attachment A Time
-1 year Attachment C.] Engineering None !

.
Operating Attachment A

Analysis and !.

(1) Te

Component Cable NLC Generic3/c,#12AWG,(CPJJ) .

Simultaneous

Temp Sgum 333 325 (4) nttachment C.i Test None%nufacturer: Attachment B
-

. ..

Pressure .

4odel Number: N/A t

(PSIA)- 15.0. N/A (4) N/A N/A None
'

Function': Control / Power Generic
Relative Simultaneous - -*

Humidity (1) 100 100 (4) Attachment C.1 Te'st
'

None

Accuracy: Req'd: N/A .
,

Demon: N/A Chemical

!ategory: Attachment A Spray
,/A. N/A (4) N/A N/A None

,

' iervice: Attachment A Generic

3 x 10 6.9x107 ( 4) Attachment C.1 hs"t
'

None
"

7'

.ocation: Room 2
-

:lood Level Elev: 552'
'

N/A N/A None |boue Flood Level: Yes X Submergence ' N/A N/A -
>

No (4) *

Prepared by: A/ AAaml?/iotes: (1) See Section 2.4'in 79-018 report. -
#

'

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

,

(3) All notes and other information not on these' y r'

..

r /' _ . sheets are on the attached appendix sheets. -

QAAcceptance:See Section 3.0 and/or ' ppendix 8 in 79-018 report.(4) A!
--

,

*
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Attachment A
*

EEB 7'l~ Od 72

Rev o
System: 74
Unit: 3

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

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

3ES1150-1 2 FCV-74-7 Supply A 1 yr
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'EES 74~0079i . ,

'
Rev c

ATTACAMENTB
e .

Mark WLC
.

-

Manufacturer'

Contract No. M
4

71C7-54517 CPJJ Plastic Wire & Cable -

73C7-84528 CPJJ Plastic Wire & Cable

68C7-61920 CPJJ Sumitomo Shoji-

-

1 72C7-75533-1 CPJJ Essex.
'

72C7-75228-1 CPJJ PWC .',
. |,

.

.

-

| .V . ,

6

-
.

** ,.;.

,
.

S

e
6

e G

I

|

4

9 B

'

.
'

; -

.

e

| -

.

* e

+

-
-. .

4

' .'
.

!
=

O

e

f
._. _ . . , _ , . - . . . -. - . , . - . . - _ . - _ - .- . , - - _. . , .- ,-_ __-



- . . . . _ - , . . . . - . . _ . -. - - - - . .. . .

f,

'}
. - -

-

9C
!

*
... ,. .

*' ' Sheet No.: EEB- N-oo 7P
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Revision: 0- -
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ATTACHMENT C
t

'

i
C.1 Wyle Laboratory Report No. 43854-3.

C.2 NUREG-0585 Material List. ..

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

Reviewed by: -

QA Acceptance:
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Facility: Browns Ferry Nuclear Plant . SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)Jnit: 3 Sheet No. Fra 74-0079
Jocket: 50-296 Revision o~

Date gojzzfgo
ENVIRONMENT 00CLEENTATION REF QUALIFICATION OUTSTANDINGEQUIPMENT DESCRIPTION

METHOD ITEMSSpecift- Qualift- Specift- Qualifi- .

~

Parameter cation cation cation cation
iystea: 74

tin 9 Attachment A 1 year Attachment C.J Engineering None -'lant 10 No. Attachment A u
(

Analysis and .

:omp nent Cable WLC "
3/c,#12AWG,(CPJJ)

.
- Generic

'anufacturer: Attachment B Temp g ure 220 325 (4) Attachment C.1 None -

odel Number: N/A Pressure . ..

(PSIA) 15.0 N/A (4) N/A N/A None -urtction': Control / Power
Relative Generic-

Simultaneous -
-

: curacy: Reg'd: N/A
Demon: N/A Chemical .

itegory: Attachment A Spray
N/A N/A (4) N/A N/A .NoneIrvice: Attachment A .

__

Generic
31#'

ication: Ro m 6 6.9x10'7 ' (4) Attachment C.1 fehential
Aging N/A 40 years (2) Attachment c.2reneric Mat'l Test ' Nonecod Level Elev: 552' *

ove Flood Level: Yes X Submergende N/A N/A N/A N/A None
-

No (4) -

tes: (1) See Section 2.4 in 79-018 report. - Prepared by:g& Lad; /
(2) See Section 4.1.2 in 79-018 report. -

~- '
'

(3) All notes and other informatfori not on these " "*" # #
'

-

sheets are on the attached appendix sheets. [ - [-~~

(4) See Section 3.0 and/or Appendix B in 79-01B report. - QAAcceptance
.
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Attachment A
EEB 74-od79

Rev O j
.

: System: 74
|' ' Unit: 3

.' ,
'

Cor ponent:. cable 3/c #12 AWG (CPJJ)
,

Mark: WLc'

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

3ES700-I 6 FCV-74-58 Supply A' 1 yr

3ES688-I 6 FCV-74-59 Supply A 1 yr
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EEB 74-do79
.

Rev 0'

' -

ATTAC0MENTB
.

.

Mark WLC'

- -
.

.

Manufacturer
Contract No. g ,

71C7-54517 CPJJ Plastic Wire & Cable
CPJJ Plastic Wire & Cable-

73C7-84528 -

68C7-61920 CPJJ
Sumitomo Shoji-

-

|
. 72C7-75533-1 CPJJ Essex.

72C7-75228-1 CPJJ PWC
'

-

-

. ,

O

h

.

4

9
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e
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.
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Sheet No.: EEB- 74- 00 7 '1
,,

i -

' Revision: 0*

.

ATTACHMENT C'

f C.1 Wyle Laboratory Report No. 43854-3.

C.2 NUREG-0588 Material List. ..

t

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

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

|
of continued operability more than a year in the post-LOCA environment.
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Reviewed by: '

QA Acceptance:
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.

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)Facility: Browns Ferry Nuclear Plant Sheet No. EEB 74-0080.

. nit: 3 Revision o --

* ~

bcket: 50-296 Date /o/z a./Po ,

ENVIRONyr:.;. 00CP.ENTATION REF QUALIFICAT' ION OUTSTA%1 C
'

. EQUIPMENT DESCRIPTION METHOD ITEMS .

Specif1- Qualift- Specifi- Qualifi-'

Parameter cation cation cation cation

System: 74 Operating Attachment A 1 year . Attachment C.] Engineering Mone tp
)lsnt ID No. Attachment A Time Analysis and .

(I) Tact

omponent- Cable 'WLC
3/c, #12AWG '(CPJJ). Generic,

.

Simultaneous ;,

'

Sgure
.

137. 325 (4) nttachment C.i Test Noaeianufacturer: Attachment B -

;. ...

Pressure; iodel Number: N/A
(PSIA) 15.0 N/A (4) N/A N/A None .

Turfction': Control / Power
^

Generic
Relative -

- Simultaneous - --

~ Humidity (1) 100 100 (4) Attachment C.1 Te'st
^

\ccuracy: Reg'd: N/A
,

None
.

,

j Demon: N/A Chemical ,

! !ateg:ry: Attachment A Spray
N/A N/A (4) N/A N/A .None

' iervice: Attachment A Generic.

" 72.1 x 10 6.9x107 (4) Attachment C.1 hst |'
None '

.ocation: Room 8
~

Agino N/A 40 years (21 Attachment C _%neric Mat'l Test None !

,
' ' '

ilood Level Elev: 552''

N/A , N/A None j
! \bove Flood Level: Yes X Submergence N/A N/A -

No (4) -

'

- Prepared by:g.A # - . e 21/lotts: (1) See Section 2.4 in 79-01B report. -
.

| (2) See Section 4.1.2 in 79-018 report. - /ded
''

*-

Reviewed by:'

.- (3) All notes and other information not on these
*

i _ __ sheets are on the attached appendix sheets. . [ ~ [ :
'.

-

QA Acceptance: . .|
! .(4) See Section 3.0 and/or Appendix 8 in 79-01B report. -g .

-
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Attachment A* .

EEB 74-o080'

Rev 0 !,

System: 74 t

| Unit: 3
.

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

t

1

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

I

3ES1150-I 8 FCV-74-7 Supply A 1 yr'

3LS700-I 8 FCV-74-58 Supply A 1 ye

3ES688-1 8 FCV-74-59 Supply A A yr
,

,

a
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EEB 74-oo20<'

.

:

Rev 0.
1

: ATTACSMENTB ,

i kd EC .'
-

,
,

5

T Manufacturer,J.Re,Contract N3
-

,

71C7-54517 CPJJ Plastic Wire & Cable
73C7-84528 CPJJ Plastic Wire & Cable

j 68C7-61920 CPJJ
Sumitomo Shoji-

-

Essex
72C7-75533-1 CPJJ

'

PWC

.

<

72C7-75228-1 CPJJ
4

.

6
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.
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Shect No.: EEB- 7 4 - o 0 3 0'

' Revision: 0;

-j

.

ATTACHMENTJ

C.1 Wyle Laboratory Report No. 43854-3.
4

C.2 NUREG-05B8 Material List. .

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

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)-

o
Facilit : Browns Ferry Nuclear Plant Sheet No. EEB 74-0081

Unit: 3_
.

'

Revision'

Docket: 50-2 % Date to /as/so
-

'-

i
ENVIRONMENT DOCUMENTATION REF QUALIFICA'TI0d OUTSTA4 DING |

~

'

EQUIPMENT DESCRIPTION METHOD ITEMS .

.

Specifi- Qualifi- Specift- Qualifi- ,

Parameter cation cation cation cation'

' System: - 74
.

Operating Attachment A year' Attachment C.3 Engineering None1 .

Plant ID No. Attachment A Time Analysis and .

(1) T,o
'

Component - Cab.le WLC Generic
]

3/c,#12AWG,(CPJJ) .

Simultaneous

TempSy"r* 211- 325 (4) nttachment C.1 Test None -

72nufacturer: Attachment B
. ..

Pressure
v.odel Number: N/A

(PSIA) 15.0 N/A (4) N/A N/A None -

Function': Control / Power Generic
Relative simultaneous - --

Humidity (1) 100 100 (4) Attachment C.1 Te'st
~

None !

Accuracy: Reg'd: N/A
Demon: N/A Chemical

N/A N/A (4) N/A N/A . Nob f'ategory: Attachment A Spray

service: Attachment A Generic.

2.1 x 10 6.9x10'7 (4) Attachment C.1 h*ehential7'

.ocation: Room 9 Aging N/A 40 years (2) Attachment C 2 Generic Mat'l Test None

:lood Level Elev: SS2' [
-

N/A N/A None,

bova Flood Level: Yes X Submergence N/A N/A -

|No (4) -
i

' Prepared by g.1).L-,.d /'
iotes: (1) See Section 2.4 in 79-01B report.

'

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

,

,

(3) All notes and other information not on these .. g -- j .

-

f1 - - - sheets are on the attached appendix sheets. -

QA Accep'tance: .

!
'

(4) See Section 3.0 and/or Appendix B in 79-018 report. -3
-
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'

Attachment A
'

EEB M- 002/

1

Rev o
Syr; tem: 74
Ur it: 3

I Component; Cable 3/c #12 AWG (CPJJ)
: ' Mark: WLC
, ,

i

$ Plant I. D. No. Room _ Functica/ Service Category Oferating Time
!

3ES1150-1 9 FCV-74-7 Supply A 1 yr <

"

A' 1 yr
.

3ES700-I 9 FCV-74-58 Supply ~
A 1 yr3ES688-I 9 FCV-74-59 Supply

1

.

b

'

;

i
i
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t
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'EEB 74'00 L.

.

Rev 0~

.

ATTAC$MENTB
4 .

'
;.

hd EC'

.

.

- -

Manufacturer*

Contract No. T228 ,

4
_

71C7-54517 CPJJ Plastic Wtre & Cable .

73C7-84528 CPJJ Plastic Wire & Cable'

68C7-61920 CPJJ
Sumitomo Shojii

72C7-75533-1 CPJJ Essex
~

.
..

'

72C7-75228-1 CPJJ PWC ".
'

''

-
,

'
4 .

' e
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.
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. . . [, ~ Sheet No.: EEB- 74 cooPl
* *

| -Revision: 0-

. .

ATTACHMENT C
.,

! !

:~

| C.1 W'le Laboratory Report No. 43854-3.y ;

i C.2 NUREG-058h Material List. .

i

C.3 Because of the onservatism of the tests for XLPE and for silicone
finsulation, inclujing the severity of the mandrel bend and dielectric ~

I. 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.

1
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Prepared by:

Reviewed by:

QA Acceptance:
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)
facilit!: Browns Ferry Nuclear Plant .

Sheet No. EEB74-0082

Revisio'n oJnit: -

lockst: 50-296 Date fo/22/go
'

. ENVIRONMENT DOCtMITiTATION REF QUALIFICATION' CUTSTANDING

METHOD ITEMS .

EQUIPMENT DESCRIPTION
Specifi- Qualift- -Specifi- Qualifi-

Parameter cation cation cation cation

'|) Operating ,lttachment A 1 yeae Attachment C.4 Engineering None*Retem: 74
Analysis and ;

'lant ID No. Attachment A Time t~

(1) Tests

:omponent Cable WLG
7/c. #12 WWG CPJJ

. Generic

ianufacturer: Attachment 8' Temp g ur *

325 325 (4) Attachment C.2 None

iodel Number: N/A Pressure
(PSIA) 69.7 N/A (4) N/A N/A~ None

:urfetion: Generic

:ontrol/ Power Relative Simultaneous*

Humidity (%) 100 100 (4) 4ttachment C.2 Test None

\ccuracy: Req'd: N/A
Demon: N/A Chemical

SP"0I!ategory: Attachent A N/A N/A (4) N/A N/A None,
,

Genericintvice: Attachment A 6.5xf0'Y
Radiation 4x10 / Sequential None

7
(RAD) .\ttach. C.1 6.9x10 ( 4) 4ttachment C.2 Test,

Agina N/A 10 years (p) 4ttachment C.3 Generic Mat'l Test one.0 cation: 0

:lood Level Elev: 552'
\bova Flood Level: Yes X Submergence N/A N/A N/A N/A None

1

No I. (4) I

Prepared by: // A 4-ml? /lotes: (1) See Section 2.4 in 79-01B report.
~

(2} See Section 4.1.2 in 79-01B report. Reviewed by.
(3) All notes and other ir. formation not on these I

_ y
-- sheets are on the attached appendix sheets. .

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

DM
'he 4r. ,

- - - - - - - - -

*
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Attachment A.

! EEB 74-60R2
s

Rey d-

System: 74'

;
' Unit: 3

i ,

Component: cable 7/c #12 AWG (CPJJ)'

Mark: WLG'

;

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

3ES1139-1 0 FCV-74-78 Cont. A 1 yri

I

'

4.

!
;

1

'

!
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EEg 74-oo P2.

.

Rev 0.

. s .

9

ATTACHMENT B_ ;

krk WLG -
*

.
.

.
,

.

Manufacturer
Contract No. g*

:-

Sumitomo' Shoji ' (
68C7-61920 CPJJ i

72C7-75228-1 CPJJ Essex
_

-

. ,.

* *
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2C
Sheet No: EEB 74-0092

Revision: 0

ATTACHMENT C

C.1 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. C. Fisher, June 1968, Insulations and
Jackets for Control and Power Cables.

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

4. Anaconda-Continental Test Report l'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 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 D0R 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, 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
7processes, one can add the accident dose of 4 x 10 rads of gamma

directly. The accumuinted integrated gamma 10 year dose (the time
presentig assigned to connectora 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 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 10 is less than the values for8which we have in-air test data for SROAJ types (12 x 10 ) and for
8XLPE 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.

!
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Sheet No: EES 74-oOSE

Revision: 0*

i ATTACHMENT C (con'd)_

f

j C.2 Wyle Laboratory Report No. 43854-3

I C.3 IlUREG-0588 Material List

C.4 Because of the conservatism of the tests for XLPE and for silicone
1
'

insulation, including the severity of the mandrel bend and dielectric
test in water af ter the combined LOCA/SLB profile, it is our engineering1 '

j judgment that there is sufficient margin ta give reasonable assurance
; of continued operability more than a year in the post-LOCA environment.
j

i .

!
,

|

i
4

'
e

i

.

.

A

t
.

'

.

Reviewed by:
'

Prepared by:
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QA Acceptance:4
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) B 74-0083Facility: Browns Ferry Nuclear Plant . Sheet No. ,

Revisio'n oUnit:74
'

! Decket: 50-296 Date fo/42 /po i

ENVIRONMENT DOCUMENTATION REF QUAllflCATION OUTSTANDINGi

EQUIPMENT DESCRIPTION METHOD ITEMS )
Specif t- Qualifi- Specif1- Qualifi- I

Parameter cation cation cation c '. tion

System: 74 Operatin9 Attachment A 1 year Attachment C.] Engineering None
Plant 10 No. Attachment A Time Analysis and .

(1) no
Component Cable WLO Generic
3/c, #10 AWG CPJJ Simultaneous

.

Temp 578 158 325 (4) Attachment C.) Test None -

Manufacturer: Attachment B
. ..

PressureModel Number: N/A
(PSIA) 15.0 N/A (4) N/A N/A None

Furfctio6: Control / Power . Generic
Relative Simultaneous ---

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 Generic.

Radiation 3x107 Sequential
'7 (4) Attachment C.1 Test None

-

(RAD) 6.9x10
cadon: Rom 2

- Agino N/A 40 years (2) Attachment C_2 Generic Mat'l Test None

Flood Level Elev: 552'
Above Flood Level: Yes X Submergence N/A N/A N/A N/A None

No (4) -

Notes: (1) See Sectios 2.4 in 79-01B report. ' Prepared by: //. A/L- d /
~

(2) -See Section 4.1.2 in 79-01B report. Reviewed by: h/Mdd
-

(3) All notes and other information not on these ,

sheets are on the attached appendix sheets. -

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

-
.

'
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_ _ _ _ _ . _ - _ _ .
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Attachment A
| EEB 'N- do P3
:

Rev o
System: 74

.

.

Unit: 3

Component: Cable 3/c,'#10'AW
'

!

Mark: EO
'

i,

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

i
;

3ES550-I 2 FCV-74-1 SUPPLY A 1 Year
3ES563-I 2 FCV-74-12 SUPPLY A 1 Year

'

j 3ES575-II 2 FCV-74-2 SUPPLY A 1 Year ,
'

3ES588-I 2 FCV-74-13 SUPPLY A 1 Year
2ES3712 2 FCV-74-96 SUPPLY A 1 Year

:

| 3ES3735 2 FCV-74-97 SUPPLY A 1 Year ;

[
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,
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! ,

b
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'EEB 74- OO fL1

-

J

Rev Oa

NTTACAMENT8
+ .

Ma' k WLOr
* -

, .

? -

Manufacturer
Contract No. Tm!e, ,

Plastic-Wire & Cable.
71C7-54517 CPJJ Sumitomo Shoji.

68C7-61920 CPJJ
~ 72C7-75228-1 CPJJ PWC

.

, ,

72C7-75533-1 CPJJ Essex ,

'
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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

j of continued operability more than a year in the post-LOCA environment.
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. EEB 74-0084Facility: Browns Ferry Nuclear Plant
- Revisio'n o

.

Unit: 3
Docket: 50-296 Date j oh z/9o

-

ENVIRONMENT DOCUP.ENTATION REF QUALIFICATI05 00TST/aDING
I!ETH00 ITEMS .

EQUIPMENT DESCRIPTION
Specifi- Qualift- Specifi- Qualifi-

Parameter cation cation cation cation

System: 74 Operating Attachment A 1 year Attachment C.3 Engineering None

. Plant ID Mo. Attachment A Time Analysis and .

(1) Toe,

Component Cable WLO Generic
'

3/c, #10 AWG CPJJ .

294 325 (4) Attachment C.1 None -

TempSgureManufacturer: Attachment B
..

.

Pressure
Model Number: N/A

(PSIA) 15.0 N/A (4) N/A N/A None -

Furfction': Control / Power Generic
Relative Simultaneous --

Accuracy: Req'd: N/A
-

Demon: N/A Chemical

Category: Attachment A N/A N/A (4) N/A N/A - NoneSpray

Service: Attachment A Generic

k*e3t9" ntial3x10
6.9x107 ( 4) Attachment C.1-

Location: Room 5 Agina N/A 40 years (2) Attachment c.2 Generic Mat'l Test None

Flood Level Elev: 552'
N/A N/A None

Above Flood Level: Yes % Submergence' N/A N/A -

No (4)
-

Prepared by: Al.1) #_ JJ
Notes: (1) See Section 2.4 in 79-01B report.

~

(2) See Section 4.1.2 in 79-01B report. - '- gg-
!

~

**" #
(3) All notes and other information not on these 7

-

~

. _ . .
sheets are on the attached appendix sheets. -

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

.
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1
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! Attachment A~

EEB 7'l- do8 4
(

Rev d
! System: 74

Unit: 3
i

| Component: cable 3/c,-810 AWG

j Mark: WLO .

J

l Plant I. D. No. Room Function / Service Category Operatir.g Time j

1
i .

3ES3650-II 5 FCV-74-101 SUPPLY A 1 Year,

3ES3063-II 5 FCV-74-35 SUPPLY A 1 Year

! 3ES3075-II 5 FCV-74-25' SUPPLY A 1 Year ,

1 3ES3088-II 5 FCV-74-36 SUPPLY A 1 Year

3ES3635-II 5 FCV-74-30 SUPPLY A 1 Year ,

3ES3660-II 5 FCV-74-99 SUPPLY A 1 Year
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EEB 74- odlV.

Rev 0.

|
'

.

ATTACHMENT B

Mark WLO

Manufacturer
Contract No. g

Plastic Wire & Cable
71C7-545'17 CPJJ

68C7-61920 CPJJ
Sumitomo Shoji.

72C7-75228-1 CPJJ PWC
.

.1

72C7-75533-1 CPJJ Essex ,
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*' ' Sheet No.: EEB- TV- 00 9V.

: ,

I

Revision: 0'

1

; .

ATTACHMENT C

!

C.1 Wyle Labatory Report No. 43854-3. '

C.2 NUREG-0508 Material List. -

C.3 Because of the conservatism of the tests for XLPE and for silit.or.e i

insulation, including the severity of the mandrel bend and dielectric.

test in water after the combined LOCA/SLB profile, it is our engineering-

* judgment that there is sufficient margin to give reasonable assurance
of continued operability more than a year in the post-LOCA environment.
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Prepared by:

Reviewed by:

| QA Acceptance:
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SYSTEM COMPONENT EVALUATION WORK SHEET (Pev 2)Facility: Browns Ferry Nuclear Plant . Sheet No. EEB 74-0085
~

Unit: 3 Revision o
~

Cocket: 50-296 Date fo/2 z./po

ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING

EQUIPMENT DESCRIPTION MF.THOD ITEMS

Specifi- Qualifi- Specift- -Qualifi-
Parameter cation cation cation cation

System: 74 Operating Attachment A 1 *ar 1.ttachment C.3 Engineering None

Plant ID No. Attachment A Time Analysis and .

(1) Txt

Coraponent Cable WLO ,

e3/c, #10 AWG CPJJ -

u taneous
Manufacturer: Attachment B Temp um 220 325 (4) Attachment C.1 Test None -

PressureModel Number: N/A
(PSIA) 15.0 N/A (4) N/A N/A -None -

Function': Cont %Nwer Generic
Relative Simultaneous -

Accuracy: Reg's V A
Demre Chemical

SprayCategory: Attachment A N/A N/A (4) N/A N/A None

5'ervice: Attachment A Generic.

7Radiation 3.1x10 Se uential
(RAD) 6.9x10'7 (4) Attachment C.1 Te t None,

location: Room 6 Aging N/A 40 years (2) Attarhment C_2 Generic Mat'l Test None2

Flcad Level Elev: 552'
N/A N/A None

Abtee Flood Level: Yes X Submergence N/A N/A -

No (4) *

Prepared by: A/ A Lab /Notes: (1) See Section 2.4 in 79-01B report. lx-
.

(2) See Section 4.1.2 in 79-018 report. gg g.
'*

*

(3) All notes and other information not on these g-' 8sheets are on the attached appendix sheets. -
-

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

'

-
_ - - - - - _
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i

~ Attachment A' *

EEB 74- COF6
,

Rev O
System: 74

' Unit: 3

Component: Cable Tc, #10 AWG
Mark: WLo

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

t

3ES675-I 6 PCV-74-57 SUPPLY A 1 Year.

- 3ES3175-II 6 FCV-74-71 SUPPL 7 A 1 Year
'

- 3ES3625-II 6 FCV-74-72 SUPPLY A 1 Year

3ES3188-II 6 FCV-74-73 SUPPLY A 1 Year,
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EEB 74-ocRT _
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Rev 0.

ATTACHMENT B
i

Ma'k rit0r
|

Manufacturer
I - Contract No. Type,e

Plastic Wire & Cable
71C7-54517 CPJJ

68C7-61920 CPJJ
Sumitomo Shoji.

72C7-75228-1 CPJJ PWC
.'

72C7-75533-1 CPJJ Essex- .
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'' Sheet No.: EEB- 74- 0C 96'

Revision: 0

.

ATTACHMENT C1

,

'
C.1 Wyle Laboratory Report No. 43854-3. ;

C.2 NUREG-0585 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 environn:ent.

,
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Reviewed by:
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QA Acceptance: i

(
'

,

;

.

7 , - -



-

.)

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)Facility: Browns Ferry Nuclear Plant Sheet No. EEB 74-0086
. ~

Unit: 3 Revision o-

D0cket: 50-296 Date /o /n /9o
ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING

EQUIPMENT DESCRIPTION METHOD ITEFS .

Specift- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation

System: 74' Operating Attachment A 1 year Attachment C.3 Engineering None
Plant ID No. Attachment A Time Analysis and .

(1) 7,,o

Component Cable Who
3/c,#10 AWG CPJJ Generic.

simultaneous
TempSgure 157 325 (4) Attachment C.i Test NoneManufacturer: Attachment B -

.

PressureModel Number: N/A
(PSIA) 15.0 N/A (4) N/A N/A None -

Furfction': Control / Power Generic
Relative simultaneous-

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 Generic
Radiation

(RAD) 2.1x10 6.9x107 (4) Attachment C.1 w.oue r.ial
Se

7
. None

,

location: Room 8 Aging N/A 40 years (2) Attachment C 2 Generic Mat'l Test ' None

Flood Level Elev: 552'
N/A N/A None

Above Flood Level: Yes X Submergence N/A N/A -

No ( 4)
-

Not:s: (1) See Section 2.4 in 79-01B report. Prepared by: // elm.ml?/
~ '

'

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

"# "*" #*
(3) All notes and other information not on these - [7---

. . _
sheets are on the attached appendix sheets. -

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

.

'

.
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. Attachment A
EEB 7'l- 00 F l*

Rev o
System: 74
Unit: 3

Component: Cable 3/c,#10,AWG
Mark: WLO

Plant I. D. No. Room Function / Service Category Operating 7ftne

4

3ES3650-II 8 FCV-74-24 SUPPLY A 1 Year
3ES650-I 8 FCV-74-61 SUPPLY f

3ES663-I 8 FCV-74-61 SUPPLY ,

3ES3671-II 8 FCV-74-101 SUPPLY
3ES550-I 8 FCV-74-1 SUPPLY
3ES563-I 8 FCV-74-12 SUPPLY
3ES575-II 8 FCV-74-2 SUPPLY
3ES588-I 8 FCV-74-134 SUPPLY
3ES675-I 8 FCV-74-74-57
3ES3063-II 8 1CV-74-35 SUPPLY
3ES3075-II 8 FCV-74-25 SUPPLY
3ES3088-II 8 FCV-74-36 SUPPLY
3ES3635-II 8 FCV-74-30 SUPPLY
3ES3660-II 8 FCV-74-99 SUPPLY
3ES3175-II 8 FCV-74-71 SUPPLY
3ES3625-II 8 FCV-74-72 SUPPLY
3ES3188-II 8 FCV-74-73 SUPPLY
2ES3712 8 FCV-74-96 SUPPLY
3ES3735 8 FCV-74-97 SUPPLY

. 3ES3725 8 FCV-74-100 SUPPLY y V~

.
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i EEB 7 V- 00 SL--.'

4

Rev o.

ATTACHMENT B

F fr.k WLO

>

Manufacturer
Contract No_. Tyge

Plastic Wire & Cable
71C7-54517 CPJJ Sumitomo Shoji.

68C7-61920 CPJJ

72C7-75228-1 CPJJ PWC
.

72C7-75533-1 CPJJ Essex ,
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- ,- Sheet No.: EEB- 74 -oo8G
,

- 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.
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Prepared by:

! Reviewed by:
E

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

Unit: 3
. Sheet No. EEB 74-0087Facility: Browns Ferry Nuclear Plant

Revisio'n o-
Docket: 50-296

-

Date uha/po

ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDIMG

EQUIPMENT DESCRIPTION METHOD ITEMS

Specift- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation

System: 74 '

Operatin9 Attachment A 1 year . Attachment C'.3 Engineering None
Plant ID No. Attachment A Time Analysis and .

(1) we
Component Cable.WLO
3/c, #10 AWG CPJJ Generic,

. ,

Simultaneous

TempSgure all 325 (4) attachment C.1 Test None -

? Manufacturer: Attachment B

. ..

PressureModel Number: N/A
(PSIA) 15.0 N/A (4) N/A N/n None -

Function: Control / Power Generic -

Relative Simultaneous --

; 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

fehential-72.1x10 6.9x107 ( 4) Attachment C.1'

None

Location: Room 9 Agino N/A 40 years (2) Attachment C 2 Generic Mat'l Test [None
i Flood Level Elev: 552'

N/A N/A None; Above Flood Level: Yesy Submergence N/A N/A '

No ( 4)
-

otes: (1) See Section 2.4 in 79-01B report. Prepared by: 4/10 R_ mel.y - !

'

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

'

(3) All notes and other information not on these
- * ***

_
. sheets are on the attached appendix sheets.

. [ -- [
<

~
-

QAAcceptance:(4) See Section 3.0 and/or Appendix B in 79-01B report. g .
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Attachment A*

EEB 7'}-6627
.

System: 74
. Rev _ O

Unit: 3

Compoiant: Cable 3/c, #10 AWG

Mark: WLO

,

Plant I. D. No. Room Function / Service Category Operating Time
4

3ES650-I 9 FCV-74-61 SUPPLY- A 1 Year
>

3ES663-I 9 FCV-74-61 SUPPLY A 1 Year

3ES550-I. 9 FCV-74-1 SUPPLY A 1 Year ,

3E5563-I 9 FW-74-2 SUPPLY A 1 Year

3ES575-II 9 FCV-74-2 SUPPLY A 1 Year

3ES588-I 9 'FCV-74-13 SUPPLY A 1 Year
3ES675-1 9 PCV-74-57 SUPPLY A 1 Year
3ES3635-II 9 FCV-74-30 SUPPLY A 1 Year
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' . EEB 74'ocB7
.

Rev o

ATTACHMENT B1 ,.

Ma'rk WLO
.

Manufacturer
Contract No. Tyg

71C7-54517 CPJJ Plastic Wire & Cable

68C7-61920 . CPJJ
Sumitomo Shoji.

72C7-75228-1 CPJJ PWC

72C7-75533-1 CPJJ Essex ,
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Sheet No.: EEB rs/-o o P7
,

' Revision: 0
. .

,

ATTACHMENT C

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

NUREG-058' Material List.
-

C.2 8

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 a year in the post-LOCA environment.
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QA Acceptance:'

,

a

'

%,

f
;

.

I
--- - 4 . ~ . . _m_ _ , , , - _ _ . . - _ _ m . , , - - , --,



,,,
-

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)Facility: Browns Ferry Nuclear Plant Sheet No. EFB 74-0088.
.

Unit: 3 Revisi6n o
~

Docket: 50-296 Date fo h /go

ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING.

EQUIPMENT DESCRIPTION METHOD ITEMS

Specift- Qualift- Specifi- Qualifi-
Parameter cation cation cation cation

Operating 4ttachmen'.A Anac h nt U End nee & g heSyste:n: 74' j y**,
Plant ID No. Attachment A Time Analysis and-

,

(1) Test

Component Cable *WNE
1/c, #400 MCM, CPSJ

'
1. Generic Simul-

taneous Test-

158 325 (4) Attachment C.1 2. Engr. analysis None .Manufacturet: Attachment B Temp ure

PressureModel Number: N/A
(PSIA) 15.0 N/A (4) N/A N/A- None

Function: Power 1, Generic Simul-
Relative taneous Test*

Humidity (%) 100 100 (4) Attachment C.1 2. Engr. analysis None

Accuracy: Reg'd: N/A
Demon: N/A Chemical

Category: Attachment A Spray .

Sirvice: Attachment A 1. Generic Sequen-.

Radiation tial Test

(RAD) 3x10 6.9x107 (4) Attachment C.1 2. Engr. analysis None7
'

location: Room 2 Aging N/A 40 vears (2) Attachment C.2 Generic Mat'l Test None

Flcod Level Elev: 552'
At3ve Flood Level: - Yes X Submergence N/A N/A N/A N/A None

'

No (4) -

Notes: (1) See Section 2.4 in '79-OlB report. Prepared by: //M A ad//
' ~

'

'

.(2) See Section 4.1.2 in 79-018 report.
Reviewed by: M M /A

(3) All notes and other information not en these # [- !
sheets are on the attached af oerdix sheets. -

QA Acceptance: .

|
~

(4) See Section 3'.0 and/or Appendix B in 79-OlB report. -g
-
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:

Attachment A
EEB 7'/- 0 0 2 P

Rev o-

System: 74
~ ynit: 3

4

i Component: cable- 1/c, #400 McM
Mark: WNE

3

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

.

3ES4070-II 2 RHR PMP 3D SUPPLY A 1 Year

3ES1570-I 2 RHR PMP.3C SUPPLY A 1 Year

3ES1560-I 2 RHR PMP 3A SUPPLY A 1 Year ,

,
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EEB 74-0029-
.,

'

Rev O
!

ATTACHMENT B'

-

.. .

: Mark WNE

B

i- Contract No. Tmtel Manufacturer -
,

71C7-54180 CPSJ Phelps Dodge Cable & Wire
CPSJ General Cable72C7-75212 -

,
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Sheet No. EEB -N -Od 8

Revision: O

ATTACHMENT C

C.1 TVA Engineering Report No. 1944

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
rtbber, 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 deced 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.

C.2 NUREG-0588 Material-List

C.3 Beer _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
judgmect that there is sufficient margin to give reasonable assurance
of cont ~.ued operability more than a year in the p.ost-LOCA environment.,

Reviewed by:

Prepared by:

QA Acceptance:
|

t.
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)Facility: Browns Ferry Nuclear Plant Sheet No. EEB 74-0089
-

~

Unit: 3 Revisicn o
Docket: 50-2 % Date e /,,,/po

-

ENVIRONMENT DOCUMENTATION REF QUALIFICATIO.i OUTSTANDING

EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-

Parameter cation cation cation cation
System: 74 Operating 4ttachment A Attachment C.2 Engineering None

1 Year
Plant ID No. Attachment A Time Analysis and

,

(1) Test
Coc1ponent Cable WNE 1. Generic Simul-
1/co #400 MCM, CPSJ taneous Test- -

Manufacturer: Attachment B Temp ure 294 325 (4) Attachment C.1 2. Engr. analysis None .

PressureModel Nisber: N/A
(PSIA) 15.0 N/A (4) N/A N/A- None .

Function: Power 1. Generic Simul-
'

Relative taneous Test
Humidity (%) 100 100 (4) Attachment C.1 2.-Engr. analysis None

Accuracy: Reg'd: N/A
Demon: N/A Chemical

Category: Attachment A Spray .

Service: Attachment A . 1. Generic Sequen -
Radiation tial Test

7'

(RAD) 3x10 6.9x107 ( 4) Attachment C.1 2. Engr. analysis None

cadon: Room 5
N/A 40 years (2) Attachment C.2 Generic Mat'l Test "NoneAgi.n_a -

'

Flood Level Elev: 552'
Above Flood Level: Yes )( Submergence N/A N/A N/A N/A None

No | ( 4) -

,

Notes: (1) See Section 2.4 in 79-OlB report. Prepared by: // /). C M /
' '

'

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

Reviewed by: h eld(3) All notes and other information not on these -

~

[sheets are on the attached appendix sheets. -

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

.~

g
-

.
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b
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4

i .
' Attachnent A"

EEB T4~0029
,

Rev o
System: 74
Unit: 3

Component: Cable 1/c, #400 MCM
4

Mark: WE'

.

!

Plant I D. No. Room Function /Servic , category Operating Time

3ES4070-II- 5 RHR PMP. 3D SUPPI.Y A 1 Year
,

3ES4060-I 5 RHR PMP 3B SUIILY A 1 Year -

i

4

4

k,

.

G

'
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,

d

1

i

I
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EEB 74-0029*
.

.

'

Rev o
I ATTACHMENT B ,,

, ,

-

Mark WNE
.

Contract No. h. Manufacturer

71C7-54180 CPSJ Phelps Dodge Cable & Wire
,

72C7-75212 - CPSJ General Cable

.

..
'

*
.

.

I

1

! ,

1
i

-
4
l
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10C-

- Sheet No. EEB 74-cDc97}9

Revision: O

ATTACHMENT C

C.1 TVA Engineering keport No.1944

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.

1 ,

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 af ter 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.

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:

s
QA Acceptance:

.
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14
* .

SYSTEM COMPONENT EVALMTION WORK SHEET (Rev 2)Facili : Brcwns Ferry Nuclear Plant Sheet N.o. Frn 74 nnon
tait: Revision o

~

Occket: 50-296 Date so/zc/po

ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING

EQUIPMENT DESCRIPTION METHOD ITEFS

Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation

System: 74 Operating Attachment A Attachment Engineering None1 Year
.olant ID No. Attachment A Time C.3 Analysis .

(1)
Component Cable WUB - Generic2/c, #16 AWG, Copper /Const .

Sicultaneous
,,

haufacturer: Attachment B Temp 50""' 157 250 (4) Attachment C.1 Test None -

' 'oneNPressure . N/A N/A N/A
!odel Number: N/A

(PSIA) . 15.0 (4)
Furiction: .

hf[ ult neous ~ ~Signal / Instrumentation . Relative
Humidity (%) 100 100 (4) Attachment C.1 Test None

accuracy: Reg'd: N/A -

Demon: N/A Chemical
-

Spray g) g . tioneCategory: Attachment A

3Ervice: Attachment A eneric
.

.

Se entialRadiation 7 Attachment C.1
(RAD) 2.1x107 5x10 (4)

'
,

Aoinq N/A 40 years (2) Attachment C.2 Generic Mat'l Test ' Noneadon: Room 8.

:lood Level Elev: 552'
bove Flocd Level: YesK Submergence N/A N/A N/A N/A Ncne

( 4)
-

No ,

Prepared by: f[A M_n2 /totes: (1) See Section 2.4 in 79-01S report.
~

(2) See Secticn 4.1.2 in 79-013 report. Reviewed by: h h M ,-
(3) A'l notes and other information not on these [sheets are on the attached appendix sheets. -

QA Acceptance: .

- (4) See Section 3.0 and/or Appendix B in 79-018 report. -3

.

O
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1

J
'

Attacanent n ,'

EEB 74- oo 90 !
,

Rev o
.

System: 74-

Unit: 3
c ,-

Component: Cable 2/c, #16 AWG
' Mark: WUB

.

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

3R853 8 TE-74-82 RllR HTX C OT TMP A 1 Year

~3R851 8 TE-74-82 RHR HTX C OT TMP A 1 Year

3R852 8 TC-74-81 RilR llTX A OT TMP 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 TMP A 1 Year

3R862 8 TE-74-83 RHR HTX B OT TMP A 1 Year

3R863 8 TE-74-84 RHR HTX 0 OT TMP A 1 Year
<
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EEB 74-0090-

.

.

Rev c'

ATTACAMENT B
>,

<
.

MarkWUB

ManufacturerContract No. M
68C7-51959 PE/PE Continental Wire & Cable

.
' Continental Wire & Cable

72C7-83014 .
,

,
.

.
e

T

I . .

.

S

.

.

.
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14C Sheet No.: EEe- 7'l-0090

Revision: c)

ATTACHMENT C

C.1 TVA Engineering Report No.1947

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

Roons: 0-18 ,

For signal cables which utilize cross-linked polyethylene insulation,
and the jacket is chlorosulfonated polyethylene or neoprene. The
following LOCA/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 afi IIELB arcas and the
( LOCA/SLB of the containment.

C.2 NUREG-C588 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.

.

|
|
1

Prepared by: i

Reviewed by:

QA Acceptance:

i

'
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1i

SYSTEM COMPONENT EVALUATION WORK ?..CET (Rev 2)Facility: Browns Ferry Nuclear Plant Sheet No. EEB 74-0091-
.

Unit: 3 Revisio'n o
-

Docket: 50-2 % ' Date io /2 e /s e

ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING

EQUIPMENT DESCRIPTION PITH 00 ITEF.S .

Specif1- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation

Operating Attachmenth 1 year Attachment C.3 Engineering NoneSystem: 74

Plant ID No. Attachment A Time
' Analysis and

*

(1) Test
Component Cable WUB-

.- Genaric2/c,#16 AWG, Copper /Const .,

%nufacturer: Attachment B Temp ure 157 385 (4) Attachment C-1 t None
-

Pressure N/A N/A N/A Mone
Model Number: N/A (PSIA). 15.0 (4)

-

Function: Generic
Signal / Instrumentation Relative Simul taneous

Humidity (%) 100 100 (4) Attachment C.) Test None
kcuracy: Reg'd: N/A ~

Demon: N/A Chemical
Spray!ategory: Attachment A / ( N/A N/s None

Service: Attachment A - Generic
Radiation

(RAD)' 2.1x10 2x10 ( 4) Attachment C.1 henial7 0'
None

.ocation: Room 8 Aging N/A 40 years (2) Attachment C.2 Generic Mat'l Test None

:lcod Level Elev: 552' ~

N/A N/A N/A N/A None
bove Flood Level: Yes y. Submergence '

No (4) '
'

iotes: (1) See 'Section 2.4 in 79-01B report. Prepared by: //l) /L-al/
'

(2) See Section 4.1.2 in 79-01B report. Reviewed by: h
'
-

/-

(3) All notes and other information not on these g --

__
sheets are on the attached appendix sheets. g-

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

_

-

-
.

.



:

Attachment A
EEB ~l4 - 0 0 9 I

Rev o.System: 74 , ,

Unit: 3

2/c, Il6 ' Air.Component: Cable >

Mark: WB
.

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

3R853 8 TE-74-82 RHa HTX'C OT TMP 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 TMP A 1 Year
*

3R850 8 TE-74-9 RRR 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 TMP 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 TMP' A 1 Year
,

(

.

~
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.
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74-do 91'

. . EE8
_

.

Rev 0
- |

ATTACAMENTB
!

MarkWIB ,

'
. .

.

Manufacturer
*

Contract No. g* ,

68C7-51959 PE/PE Continental Wire & Cable

72C7-83014 .' Continental Wire & Cable
-

*

.

. f.

9*

a e *

0
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.
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Sheet Not EEB 7 6f -dd9 |

Revision: 0

ATTACHMENT C

,

C.1 TVA Engineering Report No. 1945

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

,

Rooms: 0-18'

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

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.

i 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.
s

C.2 NUREG-0588 Material Lisc

C.3 Because of the conservatism of the tests for XLPE and for silicone
insulatioa, 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:

i Prepared by:

s
QA Acceptance:

!
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SYSTEM COMPONENT EVAi.UAT!0tj WORK SHEET (Rev 2)Sheet No. EEB 74-0092-Facility: Browns Ferry Nuclear Plant . -

. Unit: 3 Revision e
~

~ Docket: 50-2 % Date u b /go
'

ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTAx01%

EQUIPMENT DESCRIPTION METHOD ITEMS

Specifi- Qualif t- Specifi- Qualifi-
Parameter cation cation cation cation

" " l Year Attachment Engineering Mone~

Pat D No. Attachment A C.3 Analysis .

())
Cocponent Cable WUB IPCEA S-61-4022/c. #16 AWG Copper /Const . par 3.9 and None

,

TempSyur* 157 203 (4) Attachment C.2 Attachment C.2 .Manufacturer: Attachment B

. ..

PressureModel Number: N/A N/A N/A N/A' None
(PSIA) 15.0 (4) -

Furfction: IPCEA S-61-40P 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

$trvice: Attachment A NUREG-0588 Generic.

Radiation taterial Material
7 4*I07,

(4) List(RAD) 9 1rin 7,yts yone
,ocation:

Room 8 Aging N/A 20 years (2) Attachment C.1 Oper. Experience None.

Flood Level Elev: 552'
bove Flood Level: Yes X ' Submergence N/A N/A

'

No (4) N/A N/A None.

Totes: (1) See Section 2.4 in 79-018 report. Prepared by: # A A__,4/
~'

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

,

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

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

.

,
'

!
. .
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!

EEB 74-oo 92
,

'

Rev O
.

; ATTACHMENT B

:
Mark WUB

.,

ManufacturerContract No. Type.
,

68C7-51959 PE/PE Continental Wire & Cable
Continental Wire & Cable

.
>

72C7-83014 .
,

.

4

_ _ _ _ _ . . _ . . _ . .

Attachment A
EEB 79-0092

System: 74 - Rev O
Unit: 3.

i ,

i Component: Cable 2/c, #16 AWG
Mark: Wa

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

3R853 8 TE-74-82 RHR HTX C OT TMP A 1 Year
3R851 8 TE-74-82 RHR HTX C OT TMP A 1 Year
3R852 8 TE-74-31 RHR HTX A OT TMP A- 1 Year,

3R850 8 TE-74-9 RHR HTX A OT TMP A 1 Year
3R860 8 TE-74-32 RRR HTX B OT TMP A 1 Year
3R861 8 TE-74-43 RHR HTX D OT TMP A 1 Year
3R862 8 TE-74-83 RRR HTX B OT TMP A 1 Year
3R863 8 TE-74-84 RHR HTX D OT TMP A 1 Year

t

.

l

1.

|
,

i
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Sheet No: EEB 14-coq z

Revision: 0

ATTACHMENT C

C.1 TVA Engineering Report Nc.1942

Coax. Triax, and Signal Cable

Coaxial and Niaxial 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 potlyethylene constnJction 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 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 morei
than briefly surpass the softening temperature of the linear poly-
ethylene. However, owing to the thermal time lag in the cable
material and the cable installation including the heat sink of conduit,
tray, and shield material, the insulation will not experience the HELB
temperature profile until some time has elapsed and the temperature
is lower. Further, no load heat rise need be taken into account
for these signal cables.

TVA has conducted tests (Chattanooga Central Laboratories Report No.
L81-81-6821 dated October 1980, of PE, PVC cables under a temperature
profile which envelops all the HELB profiles. Following this exposure,
these cables sustained a dielectric test while insnersed 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 confinns the
above and justifies interim operation until these types can be fully
qualified by our Wyle Laboratory tests to be concluded next April,
or replaced at the next refueling outage.

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

|

__
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.11C Sheet No: EEB 7'f-Co9 2.

Revision: 0

ATTACHMENTC(Continued)

C.1 (Continued)

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

Laboratories on samples of this cable to demonstrate the validity
of this conclusion. Results of this testing prograra are expected to
be available in April 1981.

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

C.2 Standard Material Long-Term Overload Temperature Rating

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

post-accident of a year.

.

.

Prepared by:

I, Reviewed by:

QA Acceptance:

.
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SYSTEM COPPONENT EVALUATION WORK SHEET (Rev 2)Facility: Browns Ferry Nuclear Plant Sheet No. Era 7a_nnel
.,

Unit: 3 Revisio'n o
~

Docket: 50-2 % Date jo/22/so

ENVIRONMENT 00 Cur.ENTAT10.'i REF QUALIFICAT' ION OUTSTA*iDING

EQUIPMENT DESCRIPTION METHOD ITEMS .

Specif1- Qualift- Specift- Qualifi-
Parameter cation cation cation cation

#8**"* Operating Attachment A 1 year Attachment C3 Engineering None

Plant ID No. Attachment A Time Analysis and
*

(1) Test,

Com Cable WA
2/c,ponent#16 AWG , PE .-

' Generic
"itaneous

*anufacturer: Attachment 8 Temp ure 158
,

g g g g t

~

Pressure N/A N/A ' N/A None
Model Number: N/A

(PSIA) 15.0 (4)
-

Furfetion: Generic
; Signal /Instrimentation Relative si.multaneous

*

' Humidity (%) 100 100 (4) Attachment C.) Test None
'

Accuracy: Req'd: N/A -

Demon: N/A Chemical

!ategory: Attachment A Spray
N/A N/A (4) N/A N/A 'None

,
Service:' Attachment A Generic.

I Radiation
(RAD) 3x10 2x10 (4) Attachment C.1 hential .7 8''

. cation: Room 2 Aging N/A 40 years (2) Attachment. C.2 Generic Mat'l Test ' None
,

'
, i

,

:lood Level Elev: 552'
boue Flood Level: Yes y Submergence N/A N/A .

N/A N/A None

No (4) -
-

' Prepared by: # 4 8 4 .. J /'

iotes: (1) See Section 2.4 in 79-01B report.
- - />.

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

'

i (3) All notes and other information not on these . y- -

8
*

-
-

' sheets are on the attached appendix sheets.
QA Acceptance; .

~

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

-
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MLEJCntliellt n
EEB 74-0093

1

Rev o |System: 74
Unit: 3

Componer.t: cable, 2/c, #16AWG
Mark: WVA

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

3R3282 2 TTS-74-136A Cont A 1 year

3R1656 2 FT-74-50 Flow Trans A 1 year

3R1651 2 FT-74-56 Flow Trans
.

e

I
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*

EiB 7'I-0093.
.* .

'

Rev o-

| .
C

ATTACllMENT 8

. Mark WVA
-

Manufacturer
Contract No. Type,

I
77K5-823265 FRXLPE/CSPE Rockbestos ,

72C7-83944 FRXLPE/CSPE Continental Wire & Cable
'

69C3-64863-1 PE/PVC'' Rockbestos,

Continental Wire & Cable
*

,

72C7-74910-1 XLPE/CSPE
*

Continental Wire & Cable
| TR 822676 from SQN FREP/CPE -

'

| 76KS-87232

TR 827773 from BLN FREP/CPE Anacono.

78K5-824447 i

i

! TR 826953 from BLN FREP/CPE Anaconda

78K5-824447
'

.

Boston Ins. Wire
j 77X5-820991
' 73C7-84211 .1TT

.
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Sheet Not EEBJ '74-do 4 3

Revision: 0

ATTACHMENT C

C.1 TVA Engineering Report No. 1945

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

.

Rooms: 0-18

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

following LOCA/SLB tests apply:

Wyle Laboratory Test Report 43854-3 dated April 26, 1978, LOCA
and SLB Qualif(cation 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-0589 Mater'ial List

C.3 Because of the conservatism of the tests for XLPE and for silicone
insulation, including the severity of the mandrei 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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SYSlEM COMPONENT EVALUATION WORK SHEET (Rev 2)Facility: Browns Ferry Nuclear Plant Sheet No. EEB 74-0094.

Uni?.: 3 peyiston o-

Docket: 50-2 % Date to/ n /9o

ENVIRONMENT DOCUMENTATION REF QUALIFICAi10N OUTSTANDING

EQUIPMENT DESCRIPTION METHOD ITEMS .

Specift- Qualifi- Speciff- Qualifi-
Parameter cation cation cation cation

'YS**** 74 Operatin9 Attachment A 1 year Attachment CJ Engineering None

Plant ID No. Attachment A Time Analysis and
'

(1) Test
Component Cable WVA
2/c, #16 AWG, XLPE Generic.

%nufacturer: Attachment.B Temp g ure 294 385 (4) Attachment C.1 t None -

Pressure N/A N/A N/A ' 'None
*odel Number: N/A.

(PSIA) 15.0 (4)
-

-

Function: Generic
~

.

Signal / Instrumentation Relative Simultaneous
Humidity (%) 100 100 (4) Attachment C.1 Test None

Accuracy: Req'd: N/A -

Demon: N/A Chemical

ategory: Attachment A Spray
N/A N/A (4) N/A N/A 'None

3ervice: Attachment A . 68
Radiation 7 8

(RAD) 3x10 2x10 (4) Attachment C.1 h*,38" "'

None
.ocation: Room 5

Aging N/A 40 years (2) Attachment C.2 Generic Mat'l Test None

:lood Level Elev: 552'
.

' bove Flood Level: Yes X Submergence N/A N/A .
N/A N/A None'

No (4) -

totes: (1) See Section 2.4 in 79-01B report. ' Prepared by: # M d_.m, ld'

~

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

,

"#I"** Y ''

(3) All notes 'and other information not on these g -

[sheets are on the attached appendix sheets. -

~ QA Acceptance: -

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

-g .

s

t

-
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EEB- < -r - O o Y 'e

Rev O
System: 74
Unit: 3

Comp;nent: cable, 2/c, #16Awa
Mark: WVA

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

3R3281 5 TTS-74-136B Cont A 1 year

.

%

5

!

.

.
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e
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$
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EEB 7'l- Co 9 V-
e

Rev o
'.

ATTACINENT B

'

Mark WVA -

ManufacturerContract No. g

77K5-823265 FRXLPE/CSPE Rockbestos

72C7-83944 FRXLPE/CSPE Continental Wire & Cable'

69C3-64863-1 PE/PVC'' Rockbestos
'

Continental Wire & Cable72C7-74910-1 XLPE/ CSP,E
-

i

TR 822676 from SQN FREP/CPE' Continental Wire s Cable
76KS-87232

-

TR 827773 from BLN FREP/CPE Anaconda

78KS-824447 i

TR 826953 from BLN FREP/CPE Anaconda ,

78KS-824447

77K5-820991 Boston Ins. Wire'

73C7-84211 ITT

.

-

.
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e

4

e

e

e
e

- e
4

e
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Shoot No: EER - 74 -13 0 9 4

! Revision: O
,

ATTACHMENT C

C.1 TVA Engineering Report No. 1945

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

i

Rooms: 0-18 ,
'

4

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

following LOCA/SLB tests apply:
!

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

and SLB Qualification Test of Cables and Cable Splices.,

Franklin Institute Test Report F-C4113 dated May 1975.

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

Franklin Institute Test Report F-C5120 dated May 1980.

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

C.2 NUREG-0588 Mater'ial 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 unre than a year in the post-LDCA environment.

Reviewed by:

Prepared by:

.
QA Acceptance:

1

.

G
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' SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)Facility: Browns Ferry Nuclear Plant Sheet No. EEB 74-0095.

Unit: 3 Revisio'n o.

Docket: 50-2 % Date /oh n./so
ENVIRONMENT DOCUMENTATION REF QUALIFIC5 TION OUTSTANDING

EQUIPMENT DESCRIPTION METHOD ITEMS
Specift- Qualifi- Specifi- Qualifi-,

Parameter cation cation cation cation
System: 74 Operating Attachment A 1 Year . Attachment. Engineering None

'
Plant ID No. Attachment A Time C.3 Analysis .

(1)1

Component Cable WyA * IPCEA S-61-40 '

2/c. #16 AWG, PE -

par 3.9 and None

Manufacturer: Attachment B Temp ure 203 (4) Attachment C.2 Attachment C.2 -

58
..

Pressure'

.)!odel Number: N/A N/A N/A N/A, None
(PSIA) (4) '

15.0
StandardFuriction: IPCEA S-61-40; '

; Signal / Instrumentation Relative par 3.9, Material .

Humidity (%) 100 100 (4) 3.7.3, 6.7 Requirement hane

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 . NUREG-0588 Generic
Radiation ttaterial t

(RAD) 3x107 4x107 Material'

(4) List Tests None
Location: Room 2 Aoino N/A 20 years (2) Attachment C.1 Oper. Experience 'None-

'

Flood Level Elev: 552'
Above Flood Level: Yes X Submergence N/A N/A

'

No (4) N/A N/A Ncne.

Votes: (1) See Section 2.4 in 79-01B reprt. Prepared by: #AL. .ull/'

I #~

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

(3) All notes'and other information not on these . Revi sed by:
_

.

l ,: sheets are on the attached appendix sheets. -

|.- (4) See Section 3.0 and/or Appendix B in 79-01B regiort. QAAcceptance: ."
.

g

.

'

., .

.
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" Attachment A
EEB 7'/' 009i

Rev OSystem: 74
Unit: 3

;. Component: cable, 2/c, #16AWG
' Mark: WA

i

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

3R3282 2 TTS-74-136A Cont A 1 year'

3R1656 2 FI-74-50 Flow Trans A 1 year
3R1651 ~2 Fr-74-56 Flow Trans

.:
4

1

4
'

-( .

.

1

'

.

. !

4

4
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!
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I
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EEB 74-009.f
|

.

Rev o
n. -

ATTACHMENT B -

,-

Mark WVA
-'

.

Manufacturer4

Contract No. Type.'

77K5-823265 FRXLPE/CSPE Rockbestos

72C7-83944 FRXLPE/CSPE Continental Wire & Cable
69C3-64863-1 * PE/PVC" Rockbestos

Continental Wire & Cable72C7-74910-1 XLPE/CSPE
-

TR 822676 from SQN FREP/CPE. Continental Wire & Cable
~

76K5-87232
,

'

TR 827773 from 8tN FREP/CPE Anaconda

78K5-824447 , ,

TR 826953 from 8LN 'FREP/CPE Anaconda .
'

78KS-824447

Boston Ins. Wire77KS-820991
73C7-84211 ITT'

(
'

i
; *

.
,

.

G

9

.
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e

e

9

9
* 4

* e

4

i
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Sheet No: EEB- N - ocA f

Revision: 0

ATTACHMENT C

C.1 TVA Engineering Report No.1942

Coax, Triax, and Signal Cable

Coaxial and Triaxial cable installed at Browns Ferry were purchased -

in accordance with General Electric Company Specification 22All81,
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
I find that only compartments 1, 3, 6, and 9 show profiles which more

than briefly surpass the softening temperature of the linear poly-
ethylene. However, owing to the thermal time lag in the cable
material and the cable installation including the heat sink of conduit,
tray, and shield material, the insulation will not experience the HELB
temperature profile unti.1 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 temperatum
profile which envelops all the HELB profiles. Following this exposure,
these cables sustained a dielectric test while inmersed in water of
660 volts for 5 minutes, 960 volts for 5 minutes, and 220 volts ac
for 5 minutes in succession.

I

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

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

For those cables located in compartment 0 (the containment), the
service which these cables have geen thus far has exposed them to arads 'or more. This is sufficientgamma radiation ~ dose of 6.25 x 10
to have cross-lir.ked the polyethylene and PVC as well. Consequently,
the insulation is now in fact a thermoset material and is capable of

| the same temperature that TVA's cross-linked polyethylene cable has
; demonstrated and is capable of withstanding the LOCA/SLB and the post-

LOCA environment for a year.
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Sheet No: EEB- 74- c3c)9 S

Revision: 0

ATTACHMENTC(Continued)

C.1 (Continued)

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

1 Laboratories on samples of this cable to demonstrate the validity
of this conclusion. Results of this testing program are expected to
be available in April 1981.

One cable RG-ll4A/U has the possibili.ty of being sensitive to pressure
changes owing to its partial air dielectric; however, an analysis of
this effect has indicated that the change in dielectric constant can -

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

C.2 Standard Material Long-Term Overload Temperature Rating

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

post-accident of a year.

.

Prepared by:
!
'

Reviewed by:

-QA Acceptance:

,
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)Facility: Browns Ferry Nuclear Plant Sheet No. EEB 74-00%.

Unit: 3 Revision o~

Docket: 50-2 % Date w/4,ho

ENVIRONMENT 00CUMENTATIO.1 REF QUALIFICATION OUTSTANDING

EQUIPMENT DESCRIPTION METHOD ITEMS
Specif1- Qualifi- Specift- Qualifi-

Parameter cation cation cation cation

E " "^ l Year Attachment Engineering None'

P t D ho. Attachment A C.2 Analysis .

())
Component Cable WVA

IPCEA S-61-40P2/c, #16 AWG, PE ,

Manufacturer: Attachment B Temp g ure 158 203 (4) Attac nt C.2 Attachment C.2 .

P e?.odel Nu:rber: N/A N/A N/A N/A, None
15.0 ,

S gnahinstrisnentation Relative r .9, tra
Hu idity 3) 100 100 (4) 3.7.3, 6.7 Requirement None

Accuracy: Req'd: N/A -

Decon: N/A Chemical

Category: Attachment A Spray

Service: Attachment A . NUREG-0588 Generic
Radiation Material Material

(RAD) 3x107 4x107'

(4) List 7, sty pone
Location: Room 5

Aqing N/A 20 years (2) Attachment C.1 Oper. Experience 'None
'

Flood Level Elev: 552'
bove Flood Level: Yes x Submer:1ence N/A N/A '

No (4) N/A . N/A None

Votes: (1) See Section 2.4 in 79-018 report. Prepared by: g A.# m m.d #
~ '

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

"V *** #*
[ (3) All notes' and other information not on these gf--

-

[sheets are on the attached appendix sheets. -
'

QA Acceptance:~

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

g .

|
'
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'
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Attachment A
EEB 74-009I- *

4

Rev 0System: 74;
Unit: 3'

i -

Component: cable, 2/c, #16AWC
,

Merk: WVA
T

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

3R3281 5 TTS-74-136b Cont A 1 year
:
i
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i
I
a
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.
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EEB 74-0096

.'

,

'

Rev 0
.

0. '

ATTACHMENT 8
-

i .

. Mark WVA
' -

;
i

i Manufacturer
Contract No. M
77K5-823265 FRXLPE/CSPE Rockbestos .

4

72C7-83944 FRXLPE/CSPE Continental Wire & Cable

69C3-64863-1 I PE/PVC' Rockbestost ,

Continental Wire & Cable;
72C7-74910-1 XLPE/CSPE

J
Continental Wire & Cable

| TR 822676 from SQN FREP/CPE- -*

76KS-87232i

TR 827773 from BLN FREP/CPE Anaconda .J

'
, 78K5-824447 .4

.

l

TR 826953 from BLN FREP/CPE Anaconda

78K5-824447
! Boston Ins. Wire

-

77K5-820991'
ITT'I 73C7-84211

]

i !
.

9

!
4

* t

i

.

ff

.

S

4 8

m

.
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Sheet No: EEB 14-009 L

Revision: 0

ATTACHMENT C

C.1 TVA Engineering Report No.1942
,

Coax, Triax, and Signal Cable

Coaxial and Triaxial cable installed at Browns Ferry were purchased -

in accordance with General Electric Company Specification 22All81,
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 po,1yethylene 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 profilds which more,

'

than briefly surpass the softening temperature of the linear poly-
ethylene. However, owing to the thermal time lag in the cable
material and the cable installation including the heat sink of conduit,
tray, and shield material, the insulation will not experience the HELB
temperature profile until some time has elapsed and the temperature
is lower. Further, no load heat rise need be taken into account
for these signal cables.

TVA has conducted tests (Cnattanooga 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 inmersed in water of
66 folts 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 confims the
above and justifies interim operation until these types can be fully
qualified by our Wyle Laboratory tests to be concluded next April,
or replaced at the next refueling outage.

For those cables located in compartment 0 (the containment), the
service which these cables have geen thus far has exposed them to arads or more. This is sufficientganna radiation' dose of 6.25 x 10
to have cross-linked the polyethylene and PVC as well. Consequently,.

the insulation is now in fact a thermoset material and is capable of
the same temperature that TVA's cross-linked polyethylene cable has
demonstrated and is capable of withstanding the LOCA/SLB and the post-
LOCA environment for a year.



11C Sheet No: EEB 14 -00 %

Revision: 0

ATTACHMENT C_(Continued)

*

C.1 (Continued)

Continued operation is justified, and TVA has prepared a LOCA/ stb,
themal aging, and radiation test procedure to be performed by Wyle

'

Laboratories on samples of this cable to demonstrate the validity
of this conclusion. Results of this testing program are expected to
be available in April 1981.

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

C.2 Standard Material Long-Tem Overload Temperature Rating

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

.

Prepared by:

Reviewed by:

QA Acceptance:

.
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)Facili : Browns Ferry Nuclear Plant . Sheet No. EEB 74-0097.
~

Revisicn oUnit:
*

Cocht: 50-2 % Date fo/z wTro

EhVIR0nMENT DOCUMENTATION REF QUALIFldTIC1 0'JTSTANDING

EQUIPMENT DESCRIPTION METHOD ITEMS .

Speciff- Qualifi- Speciff- Qualifi--

Parameter cation cation cation cation
System: 74 Operating Attachment A 1 Year Attachment Engineering None

Plant ID No. Attachment A Time C.3 Analysis .

Compcnent Cable WVA
Generic2/c. #16 AWG, CSPE .

&nufacturer: Attachment B Temp g ure 158 250 (4) Attachment C.l t None -

Pressure N/A N/A N/A * None
!odel Number: N/A

(PSIA) 15.0 (4) -

Furiction: GenericSijnal/ Instrumentation Relative 1multaneaus , -

Humidity (%) 100 100 (4) Mtachment C.1 -

NoneTest
Accuracy: Reg'd: N/A ~

Demon: N/A Chemical

Oategory: Attachment A Spray ,

Service: Attachment A , " .
Radiation 7 Attachment C.1(RA ) 3x107 5x10 (4) Sejential'

ocation. Room 2
Aoing N/A 40 years (p) Attachment C.2 Generic Mat'l Test | .None*

'

:lood Level Elev: 552'
' dove Flood Level: Yes)( Submergence N/A N/A N/A N/A None

No (4) .

totes: (1) See Section 2.4 in 79-01B report. Prepared by: #E/~~wik/
- |m-

.

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

** *** Y '
(3) All notes 'and otner information not on these # I

'

sheets are on the attached appendix sheets. -

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

~
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.
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EEB 74-0097

Rev O
System: 74
Unit: 3

'

Component: cable, 2/c, #16 DG
Hark: WA

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

3R3282 2 TTS-74-136A Cont A 1 year
3R1656 2 ET-74-50 Flow Trans A 1 year
3R1651 2 ET-74-56 Flow Trans

.

9

9

.

i

.

1

i.
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EEB 74-0097
.

-

.

Rev O
*'
.

'

ATTACHMENT 8 .

Mark WVA
'
-

Contract No. Type, Manufacturer

77K5-823265 FRXLPE/CSPE Rockbestos

72C7-83944 FRXLPE/CSPE Continental Wire & Cable'

69C3-64863-1 PE/PVC'' Rockbestos
Continental Wire & Cabic

'

72C7-74910-1 XLPE/CSPE
-

i

TR 822676 from SQN FREP/CPE' Continental Wire 5 Cable-

76K5-87232
-'

,

a,

TR 827773 from BLN FREP/CPE Anaconda
,

1 78KS-824447 ,
:

TR 826953 from BLN FREP/CPE Anaconda ,

78K5-824447 ,

77K5-820991 Boston Ins. Wire
73C7-84211 ITT

*
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.
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.
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Sheet No.: EEB- 74-Oo 97

,

^

_ Revision: cp

'

.

ATTACHMENT C

C.1 TVA Engineering Report No.1947
,

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

| Rooms: 0-18 ,.

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

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

I

Franklin Institute Test Report F-C4113 dated May 1975.

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

i

Franklin Institute Test Report F-C5120 dated May 1980.

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

1

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

Prepared by:

Reviewed by:

QA Acceptance:

i

I

I

I
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SYSTEM C0FPONENT EVALUATION WORK SHEET (Rev 2) (3)
Facility: E owns Ferry Nuclear Plant Sheet N3. EEB 74-0098-

Unit: 3 Revision o
Cocket: 50-296 Date fo/sz/Go

-

ENVIR0uta T DOCUriNTATION REF QJALIFICAT' ION OUTSTANDING

EQUIPMENT DESCRIPTION F2THOD ITEMS .

Specifi- Qualiff- Specifi- Qualifi-
Parameter cation cation cation cation

System: 74 Operating Attachment A 1 Year Attachment Engineering None
Plant ID No. Attachment A Time C.3 Analysis .

Component Cable WyA
Generic2/c, #16 AWG, CSPE .

Manufacturer: Attachment B Temp ure
294 250 (4) Attachment C.1 t None

Pressure N/A N/A N/A ' None
v.odel Number: N/A

(PSIA) 15.0 (4)
Furfcticn: GenericSignal / Instrumentation Relative SJm1taneous ,

Humidity (%) 100 100 (4) Attachment C.1 Test None
Accuracy: Reg'd: N/A ~

Demon: h/A Chemical

"ategory: Attachment A Spray

Service: Attachment A " '
Radiation 7

(RAD) 3x107 5x10 (4) Attachment C.1 {c]ential
'

.ocation: Room 5 Aoing N/A 40 years (2) Attachment C.2| Gar.eric Pat'l Test None

'

:lood Level Elev: 552'
N/A N/A Nonebove Flood Level: Yes X Submergence N/A N/A -

No (4)
f3tes: (1) See Fection 2.4 in 79-01B report. Prepared by: //dL_ d/

Lo*.

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

(3) All notes'and other information not on these !y

~
; sheets are on the attached appendix sheets. 7-

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

s

e
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!

EEB e n -co n

Rev aSystem: 74

i Unit: 3

I

J Component: cable, 2/c, #16xac .

Mark: WA

!

Plant I. D. No. Room Function / Service Category Operating Time4

3R3281 5 TTS-74-136B Cont A 1 year

,
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'
- EEB 74-do 99.

.

.

0Rev

t. '

ATTACHMENT B
.

'

Mark WVA
-

Manufacturer
Contract No. Tyge.

77K5-823265 FRXLPE/CSPE Rockbestos
Continental Wire & Cable

/2C7-83944 FRXLPE/CSPE

69C3-64863-1 PE/PVC'' Rockbestos
Continental Wire & Cable .

~ 72C7-74910-1 XLPE/CSPE
-

Continental Wire & Cable
TR 822676 from SQN FREP/C~2

76K5-87232

TR 827773 from BLN FREP/CPE Anaconda

78K5-824447 i

TR 826953 from BLN 'FREP/CPE Anaconda *.

78K5-824447

Boston Ins'. Wire
77K5-820991 ITT'-
73C7-84211

.

.
*

9

9

I

.

.

*
e

$

9

i. .
,
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9

e

s
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e

e
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Sheet No.: Egg - 74-oo9 2

Revision: c3

.

ATTACl! MENT C

C.1 - TVA Engineering Report No.1947

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

I
*

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'

r 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 th'e 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.

.

'

i
.

i;

i Prepared by: i

! Reviewed by:

QA Acceptance:
,

;
. I
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I
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)
ijy: Browns Ferry Nuclear Plant Sheet No. EEB 74-0099.,

"
*

Docket: 50-296 O M
ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING

EQUIPMENT DESCRIPTION METHOD ITEMS .

Speciff- Qualifi- Specift- Qualifi-
Parameter cation cation cation cation

System: N Oparating Attachment A 1 year Attachment _ C J Engineering None

Plant ID No. Attechment A Time Analysis and'

Component Cable wyA_1
2/c. . fl8 AWG, XLPE Generic.

*"
@tTempSgure'ianufacturer: Attachment b 158 non,33s (43 set,cs,,,nt c 1

.

Pressure N/A N/A ' N/A ' 'None
'4odel Number: N/A

(PSIA) 15.0 (4)
-

-

Function: GenericSignal / Instrumentation Relative ,

Humidity (C 100 100 (4) Attachment C.1 t None
Accuracy: Req'd: N/A

-

Demon: N/A Chemical

Category: Attachment A Spray ,

service: Attachment A Generic,

Radiation
hyential8'

(RAD) 3x107 2x10 (4) Attachment C.1
.ocation: Room 2 Aging N/A 40 years (2) Attachment C.2 Generic Mat'l Test " None

'

:lcod Level Elev: 552'
bo'fe Flood Level: Yes X Submergence N/A N/A .

N/A N/A None

No
-

(4) -

ictes: (1) See Section 2.4 in 79-018 report. ' Prepared by: //.E#m_... l?/~

'
'

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

Reviewed by: & M M' /> b
(3) All notes and other information not on these *

g - gsheets are on the attached appendix sheets. -

";

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

.
.

_

*
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' - Attachment A
EEB M-Oo49

System: 74
- Rev o

,

Unit: 3>

'

Component: cable, 2/c, #18AWC
-

Mark: WVA-1

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

3A2436 2 TTS-74-136A Cont A 1 year
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EEB 7V- 00 9 9-

.

Rev 0
. , _

r
ATTACHMENT B

Mark WVA-1

e

Contract No. Type, Manufacturer

e _PE/PVC Continental Wire & Cable68C7-61986
78K5-824171 XLPE/CSPE Rockbestos -

' ' ,
72C7-83944 XLPE/CSPE Continental Wire & Cable
72C7-74910-1 X,LPE/CSPE - Continental {{ ire & Cable

,

:

TR From SQN
'

XLPE/CSPE Ili -

,

73C7-84211'

TR 85255 from XLPE/CSPE Continental Wire & Cable.
SQN 72C7-83944

''

ITTTR 87049 from . XLPE/CSPE
--

SQN 73C7-84211

TR 86757 from XLP0/CSPE ITT
i SQN 73C7-84211 ,

TR 823079 from ' XLPE/CSPE 8elden
; WBN 74C7-85259

.

e
,

e

e

e

e

*

6
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)Facility: Browns Ferry Nucicar Plant Sheet No.rFR 74.0100 -.

! Unit: 3 Revisio'n o~'

Docket: 50-296 Date to/23 po/

ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING

EQUIPMENT DESCRIPTION METHOD ITEMS .

Specifi- Qualiff- Speciff- Qualifi-
Parameter cation cation cation cation

ystem: 74 Operating Attachment A 1 year Attachment C3 Engineering None

Plant ID No. Attachment A Time Analysis and

Component Cable wyA.1
2/c, #18 AWG, XLPE ' Generic.

tnufacturer: Attachment B Temp g ure 294 385 (4) Attachment C 1 t None *

Pressure N/A N/A N/A * 'None
Model Number: N/A

(PSIA) 15.0 (4)
'

Function:
Signal / Instrumentation Relative j[utaneous -

.,

Hu dity @) 100 100 (4) Attachment C.1 Test None
Accuracy: Req'd: N/A _

Demon: N/A Chemical

ategory: Attachment A Spray

Service: Attachment A Genen.c.

Radiation hyential8
(RAD) 3x107 2x10 (4) Attachment C.1

'

.ocatiot" Room 5 Aging N/A 40 years (2) Attachment C.2 Generic Mat'l Test None

:lood Level Elev: 552'
N/A N/A None

bove Flood Level: Yes )( Submergence N/A N/A -

No (4) -

totes: (1) See Section 2.4 in 79-018 report. Prepared by: //.M &_ -- d>/
'

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

Redewed by: d e s
(3) All notes 'and other' information not on these

-

QAAcceptanc[: [sheets are on the attached appendix sheets. -

e~

(4) See Section 3.0 and/or Appendix B in 79-01B report. .g
.
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EEB r i- cl o o

Rev e
System: 74
Unit: 3

Component: cable, 2/c, #18AWG
Mark: WA-1

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

3A2427 5 TTS-136B cont A 1 year

.
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LEB l'l-Oln o-

.

Rev o
.. _

ATTAbiMENTB

Mark WVA-1 ,

Contract No. Jyge, Manufacturer

68C7-61986 PE/PVC Continental Wire & Cable
,

78K5-824171 XLPE/CSPE Rockbestos
",

72C7-83944 XLPE/CSPE Continental Wire & Cable,

72C7-74910-l' XLPE/ CSP,E Continental Wire & Cable ,

,

TR From SQN XLPE/CSPE ITT
73C7-84211

TR 85255 from XLPE/CSPE Continental Wire & Cable
,

SQN 72C7-83944
'

ITTTR 87049 from XLPE/CSPE
-

SQN 73C7-84211

TR 86757 from' XLP0/CSPE ITT
.

-SQN 73C7-84211
'

4

TR 823079 from XLPE/CSPE Belden
W8N 74C7-85259

.

*
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13C

Sheet No: EEB ~ 74 -0100

Revision: 0
,

ATTACHMENT C

C.1 TVA Engineering Report No. 1945
.

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

Rooms: 0-18 ,

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

following LOCA/SLB' tests apply:

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

Franklin Institute Test Report F-C4113 dated May 1975.

Rockbestos Company Test Report dated July 1977, amended 1979.

Franklin Institute Test Report F-C5120 dated May 1980.

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

C.2 NUREG-0588 Material List

C.3 Because of the conservatism of the tests for XLPE and for silicone
insulation, including the severity of the mandrel bend and dielectric
test in water af ter 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
i

s
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) 3)
Facility: Browns Ferry Nuclear Plant S EEB 74-0101..

Unit: 3 Revisto'n o~ .

Docket: 50-2 % Date fo/zz/po

ENVIRONMENT DOCUMENTATION REF QUALIFICATION | OUTSTANDINC
EQUIPMENT DESCRIPTION METHOD ITEMSg

Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation

System: 74 Operating Attachment A 1 Year Attachment Engineering. None
Plant ID No. Attachment A Time C.3 Analysis , V, .

(1)
Component Cable WVA*-1
2/c, #18 AWG, PE . IPCEAS-61-40N ''

-

par 3.9 and None.
'Hanufacturer: Attachment B TempSgur'

'

158 203 (4) Attachment C.2 Attachment C.2 -

-
..

Pressure?.odel Number: N/A N/A N/A N/A None
(PSIA) 15.0 (4) -

Furiction: IPCEA S-61-40P Standard
Signal / Instrumentation Relative par 3.9, Ma terial.

Humidity (%) 100 100 (4) 3.7.3, 6.7 Requirement None

Accuracy: Reg'd: N/A
Demon: N/A Chemical

Category: Attachment A Spray
- e

$:rvice: Attachment A . NUREG-0588 Generic
Radiation flaterial

(RAD) 3x107
4x107 Material,

(4) List Tests None
Location: Room 2 Aging N/A 20 years (2) Attachment C.1 Oper. Experience 'None

'

Flood Level Elev: 552'
Dove Flood Level: Yes X Submergence N/A N/A

(4 N/A N/A None.

tot:s: (1) See Section 2.4 in 79-01B report. Prepared by: MM d Lill/'

'

(2) See Section 4.1.2 in 79-018 report.
' # ** #*I (3) All 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 79-01B regiort, QA Acceptance: .

~ ~'
-
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Attachment A-

EEB 74-Ofoi

Rev c
-System: 74
Unit: 3

;
,

Component: cable, 2/c, #18AWG.
Mark: WVA-1

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

3A2436 2 TTS-74-136A Cont A 1 year
<
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EEB 74-nlo!
I

-

.

Rev o ._

, ,.

. ATTACHMENT B

Mark WVA-1

Contract No. Type _ Manufacturer

6SC7-61986 PE/PVC Continental Wire & Cable
.

78K5-824171 . XLPE/CSPE Rockbestos

72C7-83944 XLPE/CSPE Continental Wire & Cable, ',
!

*

,72C7-74910-1 XLPE/CSPE Continental Wire & Cable
*

,

TR From SQN XLPE/CSPE ITT~
' '

73C7-84211

TR 85255 from XLPE/CSPE Continental Wire & Cable,

SQN 72C7-83944

TR 87049 from XLPE/CSPE
- ITT ,-

SQN 73C7-84211
-

TR 86757 from XLP0/CSPE ITT

SQN 73C7-84211

.
TR 823079 from XLPE/CSPE Belden

i WBN 74C7-85259

-
.

- .

-

,

:

i'
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.

.

1
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iSheet No: EEB N- oi on

Revision: 0

ATTACHMENT C

C.1 TVA Engineering Report No.1942

Coax, Triax, and Signal Cable

Coaxial and Triaxial cable installed at Browns Ferry were purchased '

in accordance with General Electric Company Specification 22All81,
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 moret

than briefly surpass the softening temperature of the linear poly-
ethylene. However, owing to the thermal time lag in the cable
material and the cable installation including the heat sink of conduit,
tray, and shield material, the insulation will not experience the HELB
temperature profile unti.1 some time has elapsed and the temperature
is lower. Further, no load heat rise need be taken into account
for these signal cables.

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

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

For those cables located in compartment 0 (the containment), the
service which these cables have geen thus far has exposed them to a
gamma radir.tfon 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 hass

demonstrated and is capable of withstanding the LOCA/SLB and the post-
LOCA environment for a year.

.
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11C
Sheet No: EEB- 7 P otot

Revision: 0

ATTACHMENT C (Continued)

C.1 (Continued)

Continued operation is justified, and TVA has prepared a LOCA/SLB,
thermal aging, and radiation test procedure to be performed by 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-il4A/U has the possibili.ty 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. Consecuently for this cable too, there is justification
for continued operation. The compression effect on the dielectric
will be likewise tested at Wyle Laboratories along with the other
cable tests and results are expected to be available by April 1981.

| C.2 Standard Material Long-Term Overload Temperature Rating

C.3 The post-HELB conditions are less than the normal cable rati.ng and,
' in our judgment, the cables could operate satisfactorily for a,

post-accident of a year.

.

Prepared by:

Reviewed by:

QA Acceptance:

1.

i
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)! Facility: Browns Ferry Nuclear Plant . Sneet No. EEB 74-0102
Unit: 3 Revision o

-

Docket: 50-2 % Date m ha /so 1-

*
i -

ENVIRONMENT DOCUMENTATION REF QUALIFICAT' ION OUTSTAN01.1G
;- EQUIPMENT-DESCRIPTION METHOD ITEMS
'

Specifi- Qualift- Specifi- Qualifi- 1

Parameter cation cation cation cation !

9 "^
l Year . Attachment Engineering None

i
P ar.t D No Attach, C.3 Analysis* .

())
. Component Cable WVA-1 IPCEA S-61-40PI 2/c, (18 AWG, PE .

par 3.9 and None
.

Manufacturer: Attachment B Temp ure 294 203 (4) Attachment C.2 Attachment C.2
4

-

-

1
'

Pressure?.odel Number: N/A N/A N/A N/A, None
(PSIA) 15.0 (4)

Fufction: IPCEA S-61-400 Standard
Signal / Instrumentation 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 ,

Service: Attachment A NUREG-0588 !

k'[' trialRadiation ttaterial'

(RAD) 3x107
4x107,

(4) List Tosts None
' ocation: Room 5 Aging N/A 20 years- (2) Attachment C.1 Oper. Experience "None.

'

i Flood Level Elev: 552' -

bove Flood Level: Yes )( Submergence N/A N/A '

No (4) N/A N/A Nonei .

Totes: (1) See Section 2.4 in 79-01B report. Prepared by:// A M _ _ d >/
~'

(2) See Section 4.1.2 in 79-010 report.
~

-

. Reviewed by: $ Io
(3) All notes and other information not on these

* [sheets are on the attached appendix sheets.~ *

QA Acceptance:(4) See Section 3.0 and/or Appendix B in 79-01B report. -g
-
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Attachment A
EEB 74- 4 80 Z

Rev 0
System: 74

- Unit: 3

Component: cable, 2/c, #18AWG
Mark: WA-1'

,

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

A 1 year
I 3A2427 5 TTS-136B Cont

.

I
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EEB 74-0102.-

,

Rev o
__

,

ATTACHMENT B

Mark WVA-1 ..

Contract No. Type, Manufacturer

. .PE/PVC. Continental Wire & Cable68C7-61986
78K5-824171 XLPE/CSPE Rockbestos

",
72C7-83944' XLPE/CSPE Contirental Wire & Cable.

72C7-74910-l' XLPE/ CSP,E Continental Wire & Cable

TR From SQN XLPE/CSPE ITT
73C7-84211

TR 85255 from XLPE/CSPE Continental Wire & Cable,

SQN 72C7-83944
,

ITTTR 87049 from XLPE/CSPE
-

SQN 73C7-84211

TR 86757 from' XLP0/CSPE ITT

SQN 73C7-84211

TR 823079 from XLPE/CSPE Belden
,-
' WBN 74C7-85259

-
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f! 11C

Sheet No: EEB- W - O'o 2.

Revision: 0,

ATTACHMENT C
4

1 C.1 TVA Engineering Report No.1942

Coax. Triax, and Signal Cable

Coaxial and Triaxial cable installed at Browns Ferry were purchased ,

in accordance with General Electric Company Specification 22A1181,
4

and the appropriate MIL-C-17 spacification. Signal cables, both
twisted pair and multiconductor, were purchased in accordance with
TVA specifications. Some cable were of cross-linked polyethylene

i
and chloronated po.lyethylene construction while the same kind of3

cable furnished under other contracts were of high molecular
weight, high density polyethylene / polyvinyl chloride construction
and some even polyethylene / polyvinyl chloride construction. It isj

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'

i find that only compartments 1, 3, 6, and 9 show profilss 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 cor.duit,
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 diel, ctric test while innersed in water of,

660 volts for 5 minutes, 960 volts for 5 minutes,, and 220 volts ac,

i

-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.,

i For those cables located in compartment 0 (the cantainment), the
service which these cables have geen thus far has exposed them to a'

ganna radiation dose of 6.25 x 10 rads or more. This 4 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
i s"
' demonstrated and is capable of withstanding the LOCA/SLB and the post-
I LOCA environment for a year.

i I

i |

''

_ _ __ -
.
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Sheet No: EEB ~l4 - olot
'

Revision: 0

ATTACHMENT C (Continued)
'

C.1 (Continued) .

Continued operation is justified, and TVA has prepared a LOCA/SLB,
thermal aging, and radiation test procedure to be performed by 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-114Alu has the possibility of being sensitive to pressure
changes owing to its partial air dielectric; however, an analysis of
this effect has indicated that the change in dielectric constant can
be tolerated. Consequently for this cable too, there is justification
for continued operation. The compression effect on the dielectric
will be likewise tested at Wyle Laboratories along with the other
cable tests and results are expected to be available by April 1981.

C.2 Standard Material Long-Tem Overload Temperature Rating

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

.

.

i

i

Prepared by:

Reviewed by:-

, ~
\

QA Acceptance- |

;
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)Facili : Browns Ferry Nuclear Plant Sheet No. FFB 74-0101
Ur.i t: Revisio'n o

~

Docket: 50-296 Date ,o/z2/so

ENVIRONMENT DOCUMENTATION REF QUALIFICAT' ION OUTSTANDING

EQUIPMENT DESCRIPTION METHOD ITEMS .

Specif1- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation

System: 74 Operating Attachment A 1 Year Attachment Engineering None
Plant ID No Attachment A Time C.3 Analysis -

(1)
Component Cable WVA-1
2/c, #18 AWG, CSPE 8

1.

,

Manufacturer: Attachment B Temp ure 158 250 (4) Attachment C.1 Test None

'

- Pressure N/A N/A N/A hone
*todel Number: N/A

(PSIA) 15.0 (4)
Furiction:

!f"nutaneous' -Signal / Instrumentation Relative
Humidity (%) 100 100 (4j Attachment C.1 Test None

Accuracy: neq'd: N/A _

Demon: N/A Chemical

Category: Attachment A spray
N/A N/A (4) N/A N/A 'None

~

f5rvice: Attachment A Generic
Radiation 7 Sequential

(RAD) 3x107 5x10 (4) Att'achmen! C .1
,

Test None
-.ocation: Room 2 Aging N/A 40 years (2) Attachment C.2 Generic Mat'l Test - None

#

:lood Level Elev: 552'
N/A N/A Nonebove Ficod Level: Yes X Submergence N/A N/A -

No ( 4)
-

totes: (1) See Section 2.4 in 79-010 report'. Prepared by: // lim, ,,M/
' '

~

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

Reviewed by. k _e a-

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

QA Acceptanc :(4) See Section 3.0 and/or Appendix B in 79-01B repor~t. -g
-

.

*

I ,

. .



_ _ _ _ _ _ .

Attachment A
_

-

EEB 7Y- 6 80 3

Rev 0-

System: 74
Unit: 3

\
,

'

Component: cable, 2/c, #18AWG
Mark: WVA-1

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

3A2436 2 TTS-74-136A Conc A 1 year

a

e

.

e

e

i.

- - - . . ~ , , , ,



EEB 74-0103-

*

.

Rev o
_ , _

r
ATTACHMENT B

Mark WVA-1

Contract No. M Manufacturer'

68C7-61986 - PE/PVC Continental Wire & Cable
.

78K5-824171 XLPE/CSPE Rockbestos
' ' ,

72C7-83944 XLPE/CSPE Continental Wire & Cable
Continental Wire & Cable72C7-74910-1 XLPE/ CSP,E

.-

TR From SQN' XLPE/CSPE ITT
73C7-84211

TR 85255 from XLPE/CSPE Continental Wire & Cable,

SQN 72C7-83944

TR 87049 from . XLPE/CSPE ITT -

SQN 73C7-84211

TR 86757 from XLP0/CSPE ITT

SQN 73C7-84211

TR 823079 from XLPE/CSPE Belden
,

s WBN 74C7-85259

.
-

,

.

e

j

h
4

%

.

O.

. ' ,

.

.

9

a

I.
. ,

-

_ _ . _ . ,

f
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Sheet No.: EEn - 74- cro 3

Revision: c)

ATTACHMENT C

1

C.1 TVA Engineering Report No.1947

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

Rooms: 0-18 .

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

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

Franklin Institute Test Report F-C4113 dated May 1975.

Rockbestos Company Test Report dated July 1977, amended 1979.

Franklin Institute Test Report F-C5120 dated May 1980.

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

C.2 NUREG-0588 Material List

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

Prepared by:

Reviewed by:

QA Acceptance:

,

f

1

-n- e
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)

Unit: 3
.

Sheet No. EEB 74-0104.Facility: Browns Ferry Nuclear Plant
~

Revisicn o
~

Cocket: 50-296 Date fs/ :/pc

ENVIRONMENT DOCUMENTATION REF QUALIFIC5TIdN OUTSTANDING

EQUIPMENT DESCRIPTION- METHOD ITEMS

Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation

System: 74 Operating Attachment A 1 Year Attachment Engineering None

Plant ID No. Attachment A Time C.3 Analysis .

Component Cable WVA-l
2/c,#18 AWG, CSPE .

Generic

..anufacturer: Attachment B Temp ure
294 250 (4) Attachment C.1 T t None -"

Pressure N/A N/A ' N/A ' 'None
Model Number: N/A

(PSIA) 15.0 (4)
Furfction:
Signal / Instrumentation Relative u t neous - -

Humidity (%) 100 100 (4) Attachment C.1 Test None
f< curacy: Reg'd: N/A .

Demon: N/A Chemical

Category: Attachment A Spray
N/A N/A (4) N/A N/A 'None

sirvice: Attachment A
~

Generic.

Radiation 7 Sequential
(RAD) u n7 5x10 (4) Attachment C.1.

Test None
.ccation: Room 5

Aging N/A 40 years (2) Attachment C.2 Generic Mat'l Test None

:lood Level Elev: 552'
N/A N/A None

bove Flood Level: Yes )( Submergence N/A N/A '

No (4) -

fotes: (1) See Section 2.4 in 79-013 report. Prepared by: ////~ml//
g'y/_vF

< -
.

(2) See Section 4.1.2 in 79-018 report.
- * ** *** #(3) All notes and other information not on these . [- fsheets are on the attached appendix sheets. -i

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

-3 .
'

-j s

: .
-

.
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n ua u. ..c.. . n

EEB N-ofo4

Rev 0
System: 74
Unit: 3

Component: cable, 2/c, #18AWG
Mark: WVA-1

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

A 1 year
3A2427 5 TTS-136B Cont

,

e

e

G

% .

e



|

. -.

EEB 7 4 - O /01/-

.

.

Rev o
, _ _ ,

t ,.

ATTACHMENT B

Mark WVA-1 . .

Contract No. Jype, Manufacturer

68C7-61986 PE/PVC Continental Wire & Cable
,

78K5-824171 XLPE/CSPE Rockbestos
'',

72C7-83944 XLPE/CSPE Contir.*ntal Wire & Cable
Continental Wire & Cable .

72C7-74910-l' XLPE/ CSP,E
-

TR From SQN XLPE/CSPE ITT

73C7-84211

TR 85255 from XLPE/CSPE Continental Wire & Cable.
SQN 72C7-83944

.

ITTTR 87049 from . XLPE/CSPE
-

SQN 73C7-84211

TR 86757 from' XLP0/CSPE ITT

.SQN 73C7-84211

i TR 823079 from XLPE/CSPE Belden
' WBN 74C7-85259

*

.

e

9

%

.

4

0

#
4 ,

e

s

-

0

\

*
e

!

l -

'

>

. . .
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Sheet No.: EER-74-olo4

Revision: <>
'

,

,

ATTACHMENT C

C.1 TVA Engineering Report No.19474

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.

C.2 NUREG-0588 Material List

C.3 Because of the conserr>. ism 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 's sufficient margin to give ,

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

,

,

!

Prepared by:

Reviewed by:
.

QA Acceptance:

i

|

- _ _--- . . -. .__ _ _
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)Facility: Browns Ferry Nuclear Plant Sheet No. FFR 74-0105-
. ~

oRevisionUnit: 3 -

Dock'it: 50-296 Date f o /z a.,/p o
~

ENVIRONMENT DOCUMENTATION REF Q.!ALIFICATION OUTSTANDING

EQUIPMENT DESCRIPTION METHOD ITEMS

Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation

'#8**** Operatin9 Attach:nent A 1 year Attachment C3 Engineering None

Plant ID No. Attachment A Time Analysis and
*

(1) Test

Com Cable WVB
3/c,ponent#16 AWG, XLPE Generic.

tnufacturer: Attachment B Temp ure 158
385 (4) Attachment C 1 t None -

Pressure N/A N/A ' N/A ' 'None
Sodel Number: N/A

(PSIA) 15.0 (4)
.

Furfction: Generic I
1Signal / Instrumentation Relative Simultaneous

Humidity (%) 100 100 (4) Attachment C.1 Test None
Accuracy: Reg'd: N/A -

Demon: N/A Chemical
Spray!ategory: Attachment A

service: Attachment A . Generic
Radiation

(RAD) 3x10 2x10 (4) Attachraent C.1 M*"I'I7 0' gone

.ocation: Room 2 Aging N/A 40 years (2) Attachment C.2 Generic Mat'l Test ' None
>

:lood Level Elev: 552'
N/A N/A None

Dove Flood Level: Yes X Submergence N/A N/A
-

No (4) -

Prepared by: //Admelf/totis: (1) See Section 2.4 in 79-018 report.
#"

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

" *** Y* #
(3) All notes and other information not on these [-sheets are on the attached appendix sheets. -

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

.
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.

-

-
..

EEB 74-Olof-

* .

Rev o
*

.

ATTACHMENT B
' *

Mark WVB'

ManufacturerContract No. g ,

.

CSPE/CSPE BIW72C7-83849 ' ..

72C7-74910-2 XLPE/CSPE Okonite.

69C3-64863-1 PE/PVC
Rockbestos .

,

TR 822675 from XLPE/CSPE Belden Corporation
'

'

WBN 74C7-85259 .-'
- .

,

~ ~

TR 820907 from XLPE/CSPE Belden Corporation~
- -

'74C7-85259

73Cl-84211 ITT Surp.
, ,

.

.

.

9

k-

\ -
.

$
.

*
6

*
6

e

3

e

.

e#

,e .

8.

.

9

.

=*
.. ,

e

e
*
* .

.
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Sheet No: EEB ~7Q-(jf of

Revision: 0

ATTACHMENT C

Col 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,
The -and the jacket is chlorosulfonated polyethylene or neoprene.

following LOCA/SLB tests apply:

Wyle Laboratory Test F.eport 43854-3 dated April 26, 1978, LOCA
and SLB Qualif(cation Test of Cables and Cable Splices.

Franklin Institute Test Report F-C4113 dated Kay 1975.

Rockbestos Company Test Report dated July 1977, smended 1979.

Franklin Institute Test Report F-C5120 dated May 1980.

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

C.2 NUREG-0588 Material List

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

Reviewed by:
1

Prepared by:

)
QA Acceptance: J

l



_ _ . _ . _ . . . _ _ . _ _ _ _ . _ _ _ . _ _ _ _ . _ . . . _ _ _ _ . ___. __..-.__ _ _._ _._ . _ _ _ _ . _ . - _ _

t

|g - A

I

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)Facility: Browns Ferry Nuclear Plant Sheet No. EEB 74-0106.
~

i

Unit: 3 Revisfon o . ,

~

'

Docket: 50-2 % Date- in/a a /se
,

ENVIRONMENT DOCLTENTATION REF QUALIFICATION OUTSTANDING

| EQUIPMENT DESCRIPTION METHOD ITEMS
'

.

'

Specifi- Qualift- Speciff- Qualifi- -

.

Parameter cation cation cation cation i
;

System: 74 Operating Attachment A 1 year Attachment C3 Engineering None

" Plant ID No. Attachment A Time
* Analysis and

-

(1) Test
;
'

nt Cable WVB- '

3/x, 6 AWG, XLPE ' Generic.

Simultaneous
tnufacturer: Attachment B Tempepture 294

i ( F) .
385 (4) Attachment C.1 Test None -

,

i.

Pressure N/A N/A ' N/A ~ 'None |
,

40 del Number: M/A
(PSIA) 15.0 (4)

,

4 ,

Function.
h !I Signal / Instrumentation Relative ' -

neous
Huraidity (1) 100 100 (4) Attachment C.1 Test . None i

4ccuracy: Req,d: N/A .
-

!Demon: N/A Chemical
,

| 'attgory: Attachment A Spray !

irrvice: Attachment A . *"'' "
Radiation

2x10 (4) Attachment C.1 h*N'"! (RAD) 3x107 8 None !
'

_ocation: Room 5 Aging N/A 40 years (2) Attachment C.2 Generic Mat'l Test None j

i :lood Level Elev: 552' 1

N/A N/A None
bove Flood Level: Yes X Submergence ' N/A N/A

;,

j No ( 4) '
-

| 12tes: -(1) See Section 2.4 in 79-018 report. ' Prepared by: //E E J dn !'

~

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

7

; sheets are on the attached acpendix sheets. . [f ' [ .

| (3) All notes'ar.d other information not on these
.

-

QA Acceptance: .

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

1 -

] . :,

<
.- . -. - . - . -- - - - - - ._ -- - - --



MLtdClillienL M
Eta 74-olo h
R8V OSystem: 74

-

Unit: 3
.

Component: cable, 3/c, #16AWG
Mark: WB

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

3R2267 5 TE-74-95B Steam Line Leakage A 1 year
3R2277 5 TE-74-95C Steam Line Leakage A 1 year

,

e

O

4

0

|

:

s .

.
-- _ -- . _ _ - - - - -

I
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EEB ~7 #/- 0106'
*

1
. . ,

Rev 0 j

ATTACHMENT B
* s

.

Mark WVB-

.

;*

Contract No, g Manufacturer

72C7-83849 CSPE/CSPE BIW
.

72C7-74910-2 XLPE/CSPE Okonite'

6,C3-64863-1 PE/PVC
Rockbestos

9
,

TR 822675 from XLPE/CSPE
Belden Corporation

-

. W8N 74C7-85259
'

-

'

TR 820907 from XLPE/CSPE Belden Corporation
'

-

' 74C7-85259

73C7-84211 ITT Surp.
,

. .

- e

at

(, .

.
.

e

b

a *

e*
.

*

g.

e

.'

.*

e

9 g 9 e

s *

4 ee

e*
.=

,

,

*p

O

s .

-
--

(
..

-
..

8 .g

it.
- ..

. g
. .

*
* . . . . .

,

--w . n - , - -, e . -_,p -.w.., ,- .,



_ _

.

13C

Sheet No: EEB 7 4| - C l o( ,

Revision: 0
.

ATTACHMENT C

C.1 TVA Engineering Report No. 1945

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

-

Rooms: 0-18

For sigr.a1 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 qualifi1d by the above for all HELE areas and the
f

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-14CA environment.

Reviewed by:

Prepared by:

QA Acceptance:
1

i i
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)Facility: Browns Ferry Nuclear Plant Sheet No. EEB 74-0107.
-Unit: 3 - Revision o*

Cocket: 50-2 % Date fo /z a./go a
'

ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING |
EQUIPMENT DESCRIPTION METHOD ITEMS 1

Specif1- Qualifi- Speciff- Qualifi- '
Parameter cation cation cation cation

' Y8 " Operating Attachment A 1 year Attachment C3 Engineering None

Plant ID No. Attachment A Time Analysis and*

'

Component Cable WVB
3/x, #16 AWG, XLPE Generic.

"uinufacturer: Attachment B Temp ure 157 385 (4) Attachment C 1 t None *

,

'

Pressure N/A N/A ' N/A )ione
Model Number: N/A

(PSIA) 15.0 (4) -

Furfction:
Signal / Instrumentation Relative * *t neousHu d ty @) 100 100 (4) Attachment C.1 Test None

"

Accuracy: Reg'd: N/A
Demon: N/A Chemical

:ategory: Attachment A Spray

service: Attachment A Generic.

Radiation
(RAD) 2.1x10 2x10 (4) Attachment C.1 h$ential7 8'

ocation: Room 8 Aoino N/A 40 years (2) Attachment C.2 Generic Mat'l Test None

:lood Level Elev: 552'
N/A N/A Nnnebove Flood Level: Yes x Submergence N/A N/A -

No (4) '

iotes: (1) See Section 2.4 ir 79-018 report. ' Prepared by://.ALah/.

"
' '

(2) See Section 4.1.2 in 79-01B report.
, Reviewed by: $N,s-

--

(3) All notes'and other information not on these ' [ b
.

sheets are on the attached appendix sheets. -

QA Acceptance:~

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

EEB 7-1-0107 |
, ,

Rev o
System: 74 -

Unit: 3
'

.

Component: cable 3/c, #16AWG
Mark: wa;

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

!
3R2268 8 TE-74-95C Steam Line Leakage A 1 year

3R2269 8 TE-74-95D Steam Line Leakage A 1 year
'
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EEB 7'l- cl O~1*

. .

Rev O

ATTACbMENTB'

Mark WV8'

Contract No. g Manufacturer

72C7-83849 CSPE/CSPE BIW
-

' .

72C7-74910-2 XLPE/CSPE Okonite.

69C3-64863-1 PE/PVC
Rockbestos

, .-

TR 822675 from XLPE/CSPE
Belden Corporation

- -
*

, .WBN 74C7-85259
~ -

-

,
'

TR 820907 from XLPE/CSPE Belden Corporation ' . -

'74C7-85259

73C7-84211
ITT Surp.

,
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Sheet Not EEB 74 ,olo7

Revision: 0

ATTACHMENT C

C.1 TVA Ep.gineering 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,
The.and the jacket is chlorosulfonated polyethylene or neoprene.

following LOCA/SLB tests apply:

Wyle Laboratory Test Report 43854-3 dated April 26, 1978, LOCA
and SLB Qualif(cation 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 19.0.

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

C.2 NUREG-0588 Mater'ial 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:

r

l s QA Acceptance:

l

.
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)Facility: Browns Ferry Nuclear Plant . Sheet No. EEB 74-0108
Unit: 3 Revisi'n o

-

Dockst: 50-296 Date /o h a. /.9o
ENVIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING |

EQUIPMENT DESCRIPTION METHOD ITEMS .-
'

Specift- Qualift- Specift- Qualifi- t

Parameter cation cation cation cation

'#8 *** 74 Operating Attachment A 1 year Attachment C3 Engineering None

Plant ID No. Attachment A Time Analysis and*

*

(1) Test
Component Cable WVB

,. Generic3/c, #16 AWG, XLPE

%:ufacturer: Attachment B Temp ure 199 385 (4) Attachment C.1 t None -

Pressure N/A N/A ' N/A ' 'None
% del Number: N/A

(PSIA) 15.0 (4)
Function: Generic

Signal /Insthsnentation Relative '

Simultaneous
'

-

Humidity (%) 100 100 (4) Attachment C.1 Test None
Accuracy: Reg'd: N/A -

Demon: N/A Chemical

Oategory: Attach;aent A Spray
(4) ~ None

3ervice: Attachment A .

Radiation
7 2x10 (4) Attachment C.1 huential0'

(RAD) 3.1x10
.ocation: Room 12 Agino N/A 40 years (2) Attachment C.2 Generic Mat'l Test None

:lcod Level Elev: 552'
N/A N/A Nonebsve Flood Level: Yes X Submergence N/A N/A

-

No (4) -

ttes: (1) See Section 2.4 in 79-01B report. Pmpared by: A/l)lm_d/
~

(2) See Section 4.1.2 in 79-01B report. - - e
" *** Y* ~ ' "

''

(3) All notes 'and other infortation not on these
*

[ ' I
_ . .

sheets are on the attached appendix sheets. -

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

-g
.

. \

e e

. _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ m _ _ . _ _
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EEB ev-d/OJ
Rev C

System: 74
Unit: 3

Component: cable, 3/c, #16AWG
Mark: vvs

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

3R2275 12 TE-74-95E Steam Line Leakage A 1 year

3R2276 12 TE- 74-95F Steam Line Leakage A 1 year
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EEB 74-o/08-
.

' .

Rev 0
'

/ ATTACHMENT 8
*

.

Mark WVB

Contract No, g Manufacturer ,

72C7-83849 CSPE/CSPE BIW
.

72C7-74910-2 XLPE/CSPE . Okonite
69C3-64863-1 PE/PVC Rockbestos

, .
,

TR 822675 from XLPE/CSPE Belden Corporation
*

-

WBN 74C7-85259
* -

*
,

'

TR 820907 from XLPE/CSPE Belden Corporation -

74C7-85259 -
e

73C7-84211 ITT Surp.
,
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Sheet No: EEB 7df-olO P

Revision: 0(

ATTACHMENT C

C.1 TVA Engineering Report No. 1945

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

.

Rooms: 0-18

For signal cables which utilize cross-linked polyethylene insulation,'

Theand the jacket is chlorosulfonated polyethylene or neoprene.
'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 HELE areas and the
( LOCA/SLB of the containment.

C.2 NUP.EG-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 oporability more than a year in the post-LOCA environment.

;

Reviewed by:
4

Prepared by:

\
QA Acceptance:

I
1

- ---.
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. EEB 74-0109.Facilit b: Browns Ferry Nuclear Plant .
-

Unit: Revision o
~

Dock t: 50-296 Date foh z./go
*

ENVIRONMENT DOClF.ENTATION REF QUALIFICATION OUTSTANDING

'

EQUIPMENT DESCRIPTION METHOD ITEMS
Speciff- Qualiff- Specifi- Qualifi-

Parameter cation cation cation cation
System: 74 Operating Attachment A Attachment Engineering None1 YearPlant ID Ko Attachment A Time C.3 Analysis .

(1)
Component Cable WB- IPCEA S-61-40P3/c, #16 AE, PE . par 3.9 and None

Manufacturer: Attachment B Temp ure 158 203 (4) Att'achment C.2 Attachment C.2 -

. . .

Pressure
.'iodel Number: N/A. N/A N/A N/A None

(PSIA) 15.0 (4) -

Furiction: IPCEA S-61-400 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

NUREG-0588Service: Attachment A .

7 flaterial Generic
Radiation 3x10 4x107 Material,

(RAD) (4) List Te m None
Location: Room 2 Aging N/A 20 years (2) Attachment C.1 Oper. Experience 'None

'

Flood Level Elev: 552'
Above Flood Level: Yes X Submergence N/A N/A

(4 N/A N/A hone.

Votes: (1) See Section 2.4 in 79-01B report. ~ Prepared by:g&AQd/
"

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

~

~~ j (3) All notes'and other information not on these
Revised by:

_

e o
.

sheets.are on the attached appendix sheets. -

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

.-

' *

______ _ _ _ ____ -

.
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Attachment A
EEB 74 -Of 09

Rev o
System: 74 .

/ 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
3R2278 2 TE-74-95H Steam Line Leakage A 1 year

.
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.
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EEB 74-0109-

.

Rev O

I ATTACHMENT B
"

,

Mark WVB- -

Contract No. g Manufacturer ,

4

72C7-83849 CSPE/CSPE BIW
.

72C7-74910-2 XLPE/CSPE Okonite*
.

6,9C3-64863-1 PE/PVC
Rockbestos'

.
.

TR 822675 from XLPE/CSPE Belden Corporation ,'
-

,

.. WBN 74C7-85259
' '

-
-

'

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

73C7-84211 ITT Surp.
. . . ,

4
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.
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Sheet No: EEB- 74-of 09
/

Revision: 0

ATTACHMENT C

C.1 TVA Engineering Report No.1942

Coax, Triax, and Signal Cable

Coaxial and Triaxial cable installed at Browns Ferry were purchased -

in accordance with General Electric Company Specification 22A1181,
and the appropriate MIL-C-17 specification. Signal cables, both
twisted pair and multiconductor, were purchased in accordance with
TVA specifications. Some cable were of cross-linked polyethylene
and chloronated po.lyethylene 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 polyethylei.e/ 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 linaar poly-
ethylene. However, owing to the thermal time lag in the cable
material and the cable installation including the heat sink of conduit,
tray, and shield material, the insulation will not experience the HELB
temperature profile unti.1 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 innersed 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 confinns the
above and justifies interim operation until these types can be fully
qualified by our Wyle Laboratory tests to be concluded next April,
or replaced at the next refueling outage.

For those cables located in compartment 0 (the containment), the
service which these cables have geen thus far has exposed them to a
gamma radiation' dose of 6.25 x 10 rads or more. This is sufficient
to have cross-linked the 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.

-

j. |
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11C Sheet No: EEB- 74- cloq
/

Revision: 0

ATTACHMENTC(Continued)

C.1 (Continued)

Continued operation is justified, and TVA has prepsred 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 er.pected to
be available in April 1981.

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

C.2 Standard Material Long-Term Overload Temperature Rating

C.3 The post-HELB' conditions are less than the normal cable rating and,
( in our judgment, the cables could coerate satisfactorily for a

post-accident of a year.

.

.

Prepared by:

Reviewed by:'
y

QA Acceptance:

!
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) (}
Facili : Browns Ferry Nuclear Plant Sheet No. EEB 74-0110.
Unit: Revisio'n o~

Docht: 50-296 Date m /st/fo
ENVIRONrINT DOCUMENTATION REF QUALIFICATION OUTSTANDING

EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualift- Speciff- Qualifi- I

Parameter cation cation cation cation !

.'#* ** Operating Attachment A
1 Year Attachment Engineering None t

Plant ID No. Attachment A Time C.3 Analysis '
.(j) *

Component Cable WB-
3/x, #16 AWG , PE ,

IPCEA S-61-40P

Manufacturer: Attachment B Temp ure 294 203 (4) Attach ent C.2 Attachment C.2

..

PressureModel Number: N/A N/A N/A N/A, None
(PSIA) 15.0 (4) -

Function: IPCEA S-61-40p Standard
Signal / Instrumentation 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 g .None

; $ rvice: Attachmes.t A NUREG-0588 Generic
i Radiation ttaterial
1 (RAD) 3x107 4xl07 Material

(4) List Tests None
jLocation: Room 5 Agino N/A 20 years (2) Attachment C.1 Oper. Experience ~None

I '

Flcod Level Elev: 552'
%ove Flood Level: Yes x Submergence N/A N/A

(4) N/A N/A None.

lttes: (1) See Section 2.4 in 79-01B report. Prepared by: g A A _ wa/ /
| b?=

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

'

~

(3) All notes and other information not on these *

QA Acceptance: .
[[sheets are on the attached appendix sheets. -

~

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

.

$

*
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ . _ .



. ._ _ _ ._. ._ _. . ..-- . . ..

Attachment A*

EEB 74-01/0|

Rev o-

'; System: 74

(~ Unit: 3
'

,
.

,

Component: cab , 3/c, #16AWG
Mark: WB

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

3R2267 5 TE-74-955 Steam Line Leakage A 1 year

3R2277 5 TE-74-95G Steam Line Leakage A 1 year
.

1
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EFB 74-O#0e -
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,

Rev o'

*
y s

ATTACHMENT B
''

Mark WVB-

*

Contract No, g Manufacturer

~

72C7-83849 CSPE/CSPE BIW
.

72C7-74910-2 XLPE/CSPE Okonite*
.

69C3-64863-1 PE/PVC Rockbestos ,

TR 822675 from XLPE/CSPE Belden Corporation
-

, W8N 74C7-86259
' -

-

.-
- ,

TR 820907 from XLPE/CSPE Belden Corporation' -
-

i

1 ~ 74C7-85259

73C7-84211 ITT Surp.
.
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Sheet No: EEB 14 -01:o

# Revision: 0

ATTACHMENT C

C.1 TVA Engineering Report No.1942

Coax Triax, and Signal Cable

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

:

i
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.

L
Accordingly, we have examined the 20 HELB temperature profiles and'

( find that only compartments 1, 3, 6, and 9 show profiles which more
than briefly surpass the softening temperature of the linear poly- :

ethylene. However, owing to the thermal time lag in the cable
material and the cable installation including the heat sink of conduit,
tray, and shield material, the insulation will not experience the HELB
temperature profile until some time has elapsed and the temperature
is lower. Further, no load heat rise need be taken into account
for these signal cables.

TVA has conducted tests (Chattanooga Central Laboratories Report No.
L81-81-6821 dated October 1980, of PE, PVC cables under a temperature
profile which envelops all the HELB profiles. Following this exposure,

4

these cables sustained a dielectric test while imersed 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 confinns the
above and justifies interim operation until these types can be fully

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

,

For those cables located in compartment 0 (the containment), the
service which these cables have geen thus far has exposed them to arads or more. This is sufficientgama radiation dese of 6.25 x 10
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 tenperature 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

.__ _ _ _ . . _ _ . --____
I
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ATTACHMENTC(Continued)<

i C.1 (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.

C.2 Stardard Material Long-Tenn Overload Temperature Rating

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

!

: Prepared by:

Reviewed by:
|

.

QA Acceptance:

|
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Facilit'y: Browns Ferry Nuclear Plant SYSTEM COMPONENT EVALUATION WJRK SHEET (Rev 2) Sheet No. EEB 74-8111..

Unit: 3 Revisio'n o -
~

Docket: 50-2 % Date foAt/so
'

I Ef4VIRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING
EQUIPMENT DESCRIPTION METHOD ITEMS

Specifi- ' Qualift- Specifi- Qualifi-
Parameter cation cation cation cation

.

'
. System: 74 * Operating Mtachment A 1 year . Attachment Engineering None

,

Plant ID No. Attachment A Time C.3 Analysis .

(1)
Component Cable WVB'

IPCEA S-61-40P,

3/c, #16 AWG, PE .

par 3.9 and None i

Manufacturer: Attachmes. 8 Temp ure "

157 203 (4) Attachmenti C.2 f.ttachment C.2 -

.Model Number: N/A Pressure N/A N/A N/A Mone
(PSIA) 15.0 (4)

'
'

Furfetion: IPCEA S-61-40p Standard
Signal / Instrumentation Relative par 3.9, Material'

, .

i Humidity (1) 100 100 (4) 3.7.3, 6.7 Requirement None

.

Accuracy: Req'd: N/A _
,

i Deo N/A Chemical |'

Category: Attaciment A Spray !

.g,,,,

'

Service: Attachment A NUREG-0588 Generic.

Radiation Material
4x107 Material'

(RAD) p irio7 (4) List Tests None
Lccation: Room n Agina N/A 20 years (2) Attachment C.1 Oper. Experience 'Gone '

Flood Level Elev: 552'
' '

i %3ve Flood Lcvel: sA Submergence' N/A N/A
g4 ufA . n/A None

| Totes: (1) See Section 2.4 in 79-018 report. ' Prepared by: d A 8 - -ml/ f
'

.'.
'

'
,

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

"
"

~

(3) All notei and other information nct on these - "" #
-

,

SAcceptance[:
'

'

.

sheets are on the attached appendix sheets. -

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

.-

. %

_ . _ _ _ _ _
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Attachment A*
>

EEB 74- d///

Rev C
System: 74 .

( Unit: 3
.

:i
Component: cable,'3/e, #16AWG

i Mark: vvs
i

2

1

Plant I. D. No. Room Function / Service Category Operating Time
| i
i 3R2268 8 TE-74-95C Steam Line leakage A 1 year

I. 3R2269 8 TE-74-95D Steam Line Leakage A 1 year
.
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Egg 74-0111.

.

Rev c

ATTAC$MENTS
*

( .

Merk WVB
'

-

Contract No. g Manufacturce
,

f

~

72C7-83849 CSPE/CSPE BIW
.

72C7-74910-2 XLPE/CSPE Okenite'

.

69C3-64863-1 PE/.PVC
Rockbestos

.
.

TR 822675 from XLPE/CSPE Belden Corporation'

. '
*

. WBN 74C7-85259 .-"
-

:
.

TR 820907 from XLPE/CSPE Belden Corporation ' . .
-

'74C7-85259
8

73Ci-84211 ITT Surp.
-
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Sheet No: EEB- 79-o|Ii
''

Revision: 0'

ATTACHMENT C

C.1 TVA Engineering Report No.1942

Coax, Triax, and Signal Cable

Coaxial and Triaxial cable installed at Browns Ferry were purchased .

in accordance with Gereral Electric Company Specification 22All81,
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 IE status has made it almost a certainty that somej
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 ther thermal time lag in the cable
material and the cable installation including the heat sink of conduit,
tray, and shield material, the insulation will not experience the HELB
temperature profile until some time has elapsed and the temperature
is lower. Further, no load heat rise need be taken into account
for these signal cables.

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

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

.

For those cables located in compartment 0 (the containment), the
service which these cables have geen thw far has exposed them to a !
gamma radiation dose of 6.25 x 10 rads or .nore. This is sufficient 1

to have cmss-linked the polyethylene and PVC as well. Consequently,
the insulation is now in fact a thermoset material and is capable of
the same temperature that TVA's cross-linked polyethylene cable has

.

demonstrated and is capable of withstanding the LOCA/SLB and the post-' '

LOCA environment for a year.

|
*

|.
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11C
Sheet No: EEB 14-on|

I Revision: 0g-

ATTACHMENT C (Continued)

: C.1 (Continued) J

Continued operation is justified, and TVA has prepared a LOCA/SLB,
i

thermal aging, and radiation test procedure to be performed by Wyle
i Laboratories on samples of this cable to demonstrate the validity,

..

of this conclusion. Results of this testing program are expected to'

; be available in April 1981.

One cable RG-ll4A/U has the possibility of being sensitive to pressure
changes owing to its partial air dielectric; however, an analysis of
this effect has-indicated that the change in dielectric constant can

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

C.2 Standard Material Long-Term Overload Temperature Rating
|

C.3 The post-HELB conditions are less than the normal cable rating and,*

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

:

.

Prepared by:

Reviewed by:

i, QA Acceptance:

:
;

3

.



_

- ~,,

.

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)Facility: Browns Ferry Nuclear Plant Sheet No. EEB 74-0112..
~Uni t: 3 Revision o I

Docket: 50-296
-

Date fo /z /go i

ENVIRONMENT DOCUMENTATION REF QUALIFIC5 TION OUTSTANDING:
EQUIPMENT DESCRIPTION METHOD ITEMS :

Specifi- Qualiff- Specifi- Qualifi- ;
Parameter cation cation cation cation

ystem: 74 Operating Attachment A
-

1 Year Attachment Engineering None
Plant ID No. Attachment A Time C.3 Analysis .g) '

Component Cable WVB-
. IPCEA S-61-4023/c, #16 AWG, PE .

par 3.9 and None
Manufacturer: Attachment B . Temp ure 199 203 (4) Attachment C.2 Attachment C.2

PressureModel Number: N/A N/A N/A 'l/A None
(PSIA) 15.0 (4) -

Furiction: IPCEA S-61-40P 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 ,

Service: Attachment A NUREG-0588 0 * " * ".-

Radiation fiaterial Matem. cal
(RAD) 3.1x104 4x107'

(4) List Noney
,

Aging N/A 20 years (2) Attachment C.1 Oper. Experience "None"'

'

Flood Level Elev: 552'
Above Flood Level: Yes)( Submergence N/A N/A

' ( 4) N/A . N/A None

fot:s: (1) See Section 2.4 in 79-018 report. Prepared by: //.8/~m.~rd /.

ggj/p-
-

~

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

~ ~ ' -(3) All notes and other informatien not on these
sheets are on the attached appendix sheets. '

-

QA Acceptance:.
"

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

.-
.

,

.
*
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. -

. Attachment A'
EEB 74-6//2

:

Rev O
System: 74
Unit: 3j,

i

| Component: cable, 3/c, #16AWG
!- Mark: Wyn

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

3R2275 12 TE-74-95E Steam Line Leakage A 1 year

3R2276 12 Th: 74-95F Steam Line IAtakage A 1 year
< ,

I
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-|

.
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.
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.e._.-__., - _ . _ ._ _ . _ . . . . . . . ._. . _ .

EEB 74-o n2
(,

; -

,

Rev e,

'

ATTACHMENT B

Mark WVB
4

Contract No. g Manufacturer
,

72C7-83849
~

CSPE/CSPE BIW

72C7-74910-2 XLPE/CSPE Okonite
69C3-64863-1 PE/PVC Rockbestos

,
,

TR 822675 from XLPE/CSPE Belden Corporation
WBN 74C7-85259

'
-

-
,

' '

TR 820907 from XLPE/CSPE Belden Corporation -

~74C7-85259
4

73C7-84211 ITT Surp.
.

e

%

(

,

. .

-
.

e

4
*

*
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SYSTEM COWONENT EVAMON WORK SHM @ev 2)Facility: Browns Ferry Nuclear Plant . . Sheet N,0. FFB-74-Oll 3
Unit: 3 Revision 0

'

Cocket: 50-2 % Date /o-21-80

EN'/IRONMENT DOCUMENTATION REF QUALIFICATION OUTSTANDING

EQUIPMENT DESCRIPTION METHOD ITEMS .

Specifi- Qualif t- Speciff- Qualifi-
Paraceter cation cation cation cation

System: 74 Operating Attachment A 1 Year Attachment Engineering None

Plant ID No. Attachment A Time C3 Analysis .

(1)
Component Cable v;B

3/C, #16 AWG (CSPE)
'

Generic
Simultaneous

Manufacturer: Attachment B Teg ure 158
250 (4) Attachment C.1 Test None

.

Pressure 15.0Model Number: N/A
(PSIA) N/A (4) N/A N/A None -

Furictiori: GenericSignal / Instrumentation- Relative I ^"" "8
,

Hu::lidity(%) 100 100 (4) Attachment C.1 None
Accuracy: Req'd: N/A ,

Demon: N/A Chemical

:ategory: Attachment A Spray
N/A N/A (4) N/A N/A "None

service: Attachment A
'

Generic
Radiation 7 7 Attachment C.1

Sequential
(RAD) 3x10 5x10 (4) Test None

-

.ccation: Room 2 Aoinq N/A 40 years (p) Attachment C.2 Generic Mat'l Test None

:lood Level Elev:
552' XYes Submergence N/A N/A 1 N/A N/A Nonebove Flood Level:

No (4)
totes: (1) See Section 2.4 in 79-01B report. Prepared by:/B8- -42-

'

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

,

(3) All notes and other information not on these g y
"

v v. . . . sheets are on the attached appendix sheets. -

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

. .
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I

Attacrunent a
EEB ~7'|~0//3

Rey d' |
System: 74

J

Unit: 3
i

Component: cable, 3/c, #16AWG
Mark: WB

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 Teakage A 1 year
,

9
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i

.

EEB - N 'O N3. .

.

Rev o
.

-

,
- ATTACHMENT 8

, ~

Mark WVB

Contract No. M Manufacturer _
,

72C7-83849 CSPE/CSPE BIW
.

72C7-74910-2 XLPE/CSPE . Okonite'

69C3-64863-1 PE/PVC Rockbestos ,

TR 822675 from XLPE/CSPE Belden Corporation
.

WBN 74C7-85259
-'

:
-

,
'

TR 820907 from XLPE/CSPE Belden Corporation
'

~74C7-85259

73C7-84211 ITT Surp.
~

,

- .

==

.
,

.
.

I

.*

e*
e

*

g.

e

..
,

e*

eO*

-

.,

6*
*

,

4

e

.*;
s

. G

9

e

.

e y,
-

-
. ..

.

.
. .



_.

14C
Sheet ;:0.: EER 7Y-d//3

. 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 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.

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.

'

.

t

Prepared by: I

Reviewed by:

QA Acceptance:
I
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la

SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)
3)

Facility: Browns Ferry Nuclear Plant 3 EEB 74-0114
.

Unit: 3 Revisio'n o~

Docket: 50-296 Date fo /ta /so
ENVIRONMENT DOCUMENTATION REF QUALIFICA IGN OUTSTANDING

EQUIP.V.ENT DESCRIPTION METHOD ITEMS .

'

Specift- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation

System: 74 Operating Attachment A 1 Year Attachment Engineering None
Plant ID No. Attachment A Time C.3 Analysis .

(1)

3/c,poner.t Cable WVB-Com
#16 AWG, CSPE Generic.

Simultaneous
TempSgureManufacturer: Attachment B 294 250 (4) Attachment C.1 Test None -

Pressure N/A N/A 'N/A * bone
% del Mu:6er: N/A4

vSIA) (4) '

n

"nal Instrumentation Relative nu taneous " -

Humidity (%) 100 100 ( 4)' Attachment C.1 T'est None
Accuracy: Req'd: N/A _

Demon: N/A Chemical

Category: Attachment A Spray

3drvice: Attachment A Generic-

Radiation 7 Sequential
( AD) 3x107 5x10 (4) Attachment C.1

,

Test None
.ocaticn: Room 5 Aging N/A 40 years (2, Attachment C.2 Generic Mat'l Test None

'

:lood Level Elev: 552'
bove Flood Level: Yes y Submergence N/A N/A N/A N/A None-

No ( 4) ~ _

iotes: (1) See Section 2.4 in 79-01B report. Prepared by: d A/1 ~.mJ /
/s.

(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. -

See Section 3.0 and/or ' ppendix B in 79-01B report. -
QA Acceptance:

(4) A-

.

9
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attacnnient. n
EEB 74- O // V

Rev 0-

System: 74
Unit: 3

,

S

Component: cable, 3/c, #16AWG
Mark: WB

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

3R2267 5 TE-74-95B Steam Line M akage A 1 year

3R2277 5 TE-74-95G Steam Line Leakage A 1 year

.
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.

EEB '74-0114
1

.

Rev 0

I ATTACIMENT B
*

Mark WVB

ManufacturerContract No. M ,

72C7-83849 CSPE/CSPE BIW
.

72C7-74910-2 XLPE/CSPE Okonite
69C3-64863-1 PE/PVC Rockbestos ,

,

TR 822675 from- XLPE/CSPE Belden Corporation
, . BN 74C7-85259 -'

W-

TR 820907 from XLPE/CSPE Belden Corporation ..

~74C7-85259
8

73C7-84211 ITT Surp.
,
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14C
Sheet No.: EE s -74-o /I 4

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 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.

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: i

Reviewed by:

QA Acceptance:
!

.
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14

S TEM COMENT EMATION WORK SHEET (Rev 2)Facility: Brovins Ferry Nuclear Plant
-

Sheet N,0. EEB 74-0115.
Unit: 3 Revision o

'

Docket: 50-296 Date fo As /so
ENVIRONPINT DOCUPINTATION REF QUALIFICATION OUTSTANDING'

EQUIPMENT DESCRIPTION METHOD ITEMS .

Specifi- Qualift- Specift- Qualifi-
Parameter cation cation cation cation

System: 74 0 erating Attachment A 1 Year ctachment Engineering None
Plant ID No. Attachment A Time C.3 Analysis .g)
Component cable wys
3/c, #16 AWG, CSPE . Generic

Manufacturer: Attachment B Temp ure
157 250 (4) Attachment C.1 None -

Pressure N/A N/A N/A ' 'None
'4odel Number: N/A

(PSIA) 15.0 (4)
Function: . GenericSignal / Instrumentation Relative S.tmultaneous , -

Humidity (%) 100 100 (4)' Attachment C.1 Test None
Accuracy: Reg'd: N/A ~

Demon: N/A Chemical

'ategory: Attachment A Spray ,

Service: Attachment A *""
Radiation ential

f*e
7

7 5x10 (4) Attachment C.1'

(RAD) p_i,10
ocation: Room 8 Aging N/A 40 years (2) Attachm:..t ".2| Generic Mat'l Test None

'

:lood Level Elev: 552'
N/A N/A Nonebove Flood Level: Yes X Submergence N/A N/A -

No ( 4)
-

totes: (1) See Section 2.4 in 79-01B report. Prepared by: // A.4, _.,d/
,

~

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

** *** Y #
- (3) All notes hnd other information not on these [---sheets are on the attached appendix sheets. -

,

QAAcceptance:
[ (4) See Section 3.0 and/or Appendix B in 79-01B report.
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EEB '!4~ 0//T

Rev 0
System: 74 -

t

| Unit: 3
/

Component: cable 3/c, #16AWG
Mark: vvs |

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

3R2268 8 TE-74-95C Steam Line Leakage A 1 year |

3R2269 8 TE-74-95D Steam Line Leakaga A 1 year i

;
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EEB 74- 0 //f'

.

.

Rev O

'

f ATTACHMENT B
'

Mark WVB*

Contract No. Type Manufacturer

72C7-83849 CSPE/CSPE BIW
.

72C7-74910-2 XLPE/CSPE Okonite
69C3-64863-1 PE/PVC Rockbestos

,

TR 822675 from XLPE/CSPE Belden Corporation-

WBN 74C7-85259
*

, .

TR 820907 from XLPE/CSPE Belden Corporation
'

'74C7-85259
.

ITT Surp.73Ci-84211
,
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14C
Sheet No.: EER ~74-01/ f

.

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 jackc ' 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 duiy 1977, amended 1979.

Franklin Institute Test Report F-C5120 dated May 1980.

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

C.2 NUREG-0588 Material List

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

Prepared by:

| Reviewed by:

QA Acceptance:
,
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14

SYSTEM COMPONENT CVALUATION WORK SHEET (Rev 2) Sheet No. EEB 74-0116Facility:. Browns Ferry Nuclear Plant'
. ~

i Unit: 3 Revision o-

Cocket: 50-296 Date fo/zz/po >>

ENVIRONMENT DOCUMENTATION REF QUALIFICETIO.5 0UTSTANDING !
EQUIPMENT DESCRIPTION METH03 ITEMS- |

Specifi- Qualifi- Specift- Qualifi-
Parameter cation cation- cation cation

- System: 74 '

Operating Attachment A 1 Year Attachment Engineering None.
Plant ID No. Attachment A Time C.3 Analysis .

(1)
Component Cable WVB-

|{[{taneous3/c, #16 AWG, CSPE -

TempSgureManufacturer: Attachment B 199 250 .(4) Attachment C.1 Test None
,

.

Pressure N/A N/A N/A None
'4odel Number: N/A

(PSIA) 15.0 (4)
Furfction:

f$[ultneousSignal / Instrumentation Relative - -
.

Humidity (%) 100 100 ( 4)' Attachment C.1 Tdst None
Accuracy: Req'd: N/A .

Demen: N/A Chemical

Category: Attachment A Spray
.

.

tione

Service: Attachment A Generic
Radiation 3.1x104 7 Sequential i

(RAD) 5x10 (4) Attachment C.1,

Test None
.ocation: hM

Aging N/A 40 years (2) Attachment C.2 Generic Mat') Test None

lood Level Elev: 552'
Dove Flood Level: Yes x Submergence N/A N/A .

N/A N/A None'

|No ( 4) ~
-

a

iotes: (1) See Section 2.4 in 79-018 report. Prepared by: g /3, A a w d /
~

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

(3) All notes and other information not on these -

[-- I4

i sheets are on the attached appendix sheets. -

~

'(4) See Section 3.0 and/or Appendix B in 79-018 report. QA Acceptance:-
1-
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Etu - 1 o /r c

Rev oSystem: 74
Unit: 3

' Component: cable, 3/c, #16AWG
Mark: wva

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

3R2275 12 TE-74-95E Steam Line Leskage A 1 year
3R2276 12 TE-74-95F Steam Line Leakage A 1 year-
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EEB 7 4 - 0 1/{..

*
.

Rev ~C

'

,
ATTACHMENT B

~

i

Mark WVB

e ManufacturerContract No. TS_e,
,_

72C7-83849 CSPE/CSPE BIW
.

72C7-74910-2 XLPE/CSPE Okonite

6, C3-64863-1 PE/PVC Rockbestos9 ,

,

TR 822675 from XLPE/CSPE Belden Corporation
W8N 74C7-85259

-'
- .

'

Til 820907 from XLPE/CSPE Belden Corporation
' 74C7-85259

8

73C7-84211 ITT Surp.
.

.

>

.-

b

.

-

i
.

4

e

6-

6G

- 9-

D

.

:.*
*

.

'

.

\:

-

. .
G

e

4

-

; .

j,s. . .,
i . .

. - -
. .,

!
'

_ ._. - .



_ - _ _ _

14C
Sheet No.: EEB - 7'l' oIII4

Revision: o
(4

ATTACHMENT C

C.1 TVA Engineering Report No.1947

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

Rooms: 0-18 ,

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

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

Franklin Institute Test Report F-C4113 dated May 1975.
,

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

Franklin Institute Test Report F-C5120 dated May 1980.

These cable are qualified by the above for all HELB areas and the

( LOCA/SLB of the containment.

C.2 NUREG-0588 Material List

C.3 Because of the conservatism of the tests for XLPE and for silicone .

insulation, including the severity of the mandrel bend and dielectric
test in water after the combined LOCA/SLB profile, it is our
engineering judgment that there is sufficient margin to give
reasonable assurance of continued operability more than a year in

,

the post-LOCA environment,
a

Prepared by:

Reviewed by:

QA Acceptance:

(
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SYSTEM COMPONENT CVALUATION WORK SHEET (Rev 2)scility: Browns Ferry Nuclear Plant Sheet No. EEB 74-0117
11t: 3 Revision o

~

ckat: 50-296 Date /o.z z - G o

ENVIRONMENT DOCUMENTATION REF QUALIFICATION CulTTANDING

EQUIPMENT DESCRIPTION METHOD ITEMS .

Specift- Qualift- Specift- Qualifi-
Parameter cation cation cation cation

/ stem: 74 Operating
lant ID No. EA. Time Engineering

Attach. A 1 Year (1) Attachment C Analysis 'None
*

)mponent
Eltetrical Penetrations .

325 Attach B.2 - (4) fttachment B5 Test None .

n 1 Electric
:ompany Simu'ltaneous

"

odel Number: NSO4 Pressure
Attachment B5 Test None

(PSIA) 67 Attach. B.3 (4)
unction: Low voltage
power and control primary Relative Simultaneous .

containment penetration Humidity (%) 100 100 (4) Attachment B.5 Test None

ccuracy: Reg'd: N/A .

Demon: N/A Chemical

ategory: See Attach. A Spray '

e

drvice: See Attachment A 6.5xg0 6.5x107 Attachment B.6 1. Test7

9 2. EngineeringRadiation 4x10 4x10
. (4) Analysis None(RAD) Attach. B.1 Attachment C'

- NoneAttachment B.7 Attachment B.8ccation: 0 Attach. B.4 (p)Aging N/A
~ *

lood-LevefEliv: 552'
-

.bsve Flood Level: Yes X Submergence N/A N/A N/A N/A None

No (4) _

Prepared by:fdbM':otes: (1) See Section 2.4 in 79-018 report.
N~

(2) See Section 4.1. in 79-018 report. '*

Reviewed by: / w-

(3) All notes and other information not on these
-

sheets are on the attached appendix sheets. -

QA Acceptance:(4) See Section 3.0 ar.d/or Appendix B in 79-OlB report. g-
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' Attachment A. -
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:- EEB M6 o#7*

| System: 74 ~

( Unit: 3 Rev d
"

-.

.

Component: Penetration
-

'

Mark: EA
i

, .

Room Function / Service Category Operating Time,.i

Plant I. D. No.
--

!

*

.

EA 0 FCV-74-78 Control A 1 Year
~ - ~ ~ -
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Attachment B EEB
*

'

'

( Rev~

,

1. 1 Integrated dose - 10 years normal operations plus one LOCA.
'

3522. Penetrations -

325Connectors -

340Cable -

,

3. Penetrations - 136.7
93Connectors -

77.7Cable ->

'

40 years4. ! Penetrations -

10 yearsConnectors -

40 yearsCable -

5. Penetrations GE Report EPAQ-055, Low Voltage, Emergency Environmental Test-

and Cable GE Report EPAQ-060, Maximum Emergency Environmental Test-Signal
GE R'-port EPAQ-061, Maximum Emergency Environmental Test-Low
Voltage
Wyle Laboratory Report 43854-2, Browns Feriy Connectors Sandia u

i Connectors -

Report'

6. Penetrations - TVA Engineering Report EEB 1921
- Connector: .iVA Engineering Report EEB 1921

TVA Engineering Report EEB 1921Cable -
,

GE Prototype Test Data - Epoxy Life Testsd 7. Penetrations -

Connectors Wyle Laboratory Report 4385-2, Browns Ferry Connectors :

Cable NRC c588 Materials List (Crosslinked Polyethylene)-

8. Penetrations - Material tests
Sequential testsConnectors -

Generic Material testsCable -

11

.
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EEB -7f-0//7.
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!

ATTACHMENT C
,

) TVA Engineering Rep s t EEB 1921
.

This report is to update the documentation of the qualification of the +

;

|'
General Electric canister type electrical penetration assenblies used 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. '

i

3

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 gama dose by about 25 percent.
Therefom, the integrated 40-year normal operation plus one LOCA dosei

.

seen by the box contents will be approximately 1.05 x 108 rads gama 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.
1

TheGEVulkenecabfe(cross-linkedpolyethylene)isalsoknowntobelittle
affected by 1 x 10 rads.gama (see the NRC 0588 materials list for 7

(J
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 muld 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, thennal 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).
t .

{
The conbined LOCA-HELB pmfile for Browns Ferry causes thermal aging

'

eqgivalent to less than 30 days nonnal operation, as calculated by the
1 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.
'

;
.

i
i

! The long-tenn humidity resistance of the epoxy is satisfactory (see GE
.

.

!. report EPAQ-037. Epoxy-Insulation Resistance Tests) and that of the
i

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 any4

one event would be and the pressures were 25 psi higher than is expected
| ,k, ~to actually occur.

!- ,
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EEB - 7V-C//7*

' '

Rev 0'

ATTACHMENT C (Continued)

In conclusion, the penetration and cable are qualified for 39 years
service plus a year of post-accident operation. T% 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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SYSTEM COMPONENT EVAlt!ATION WORK SHEET (Rev 2) ~

acility: Browns Ferry Nuclear Plant Shaet No. EEB 74-0118
~

ni t: 3 Rev!sion o _,

Scket: 50-296 Date /o .2 2- so
ENVIRONMENT DOCUMENTATION REF Qt1ALIFICAT10N OUTSTANDING

EQUIPMENT DESCRIPTION METHOD ITEMS
Specifi- Qualifi- Specifi- Qualifi-

Parameter cation cation cation cation
ystem: 74 Operating
lant ID No. EF., Time Engineering

Attach. A 1 Year (1) Attachment C Analysis 'None
'

omponent
.lectrical Penetrations .

Simultaneous
'

Assgb1[ur e Temp ature
325 Attach. B.2 - (4) Attachment B5 Test None

k:"n:ralElectric F)
-

Company . .

'odel Number: NSO4 Pressure Simultaneous
(PSIA) 67 Attach. B.3 (4) Attachment B5 Test None

'urfction: Lw voltage
power and control primm y Relative Simultaneous '

containment penetrc'.on Humidity (%) 100 100 (4) Attachment B.5 Test None

.ccuracy: Req'd: N/A ~

Demon: N/A Chemical

*a tegory: See Attach. A Spray

.ervice: See Attachment A 6.5xg0 6.5x101 Attachment B.6 1. Test7
.

9Radiation 4x10 4x10 2. Engineering
Attachment C(RAD) Attach. B.1 (4) Analysis None

,

-

.ocation: 0 Attach. B.4 (p) Attachment B.7 - None!Attachnent B.8Aging N/A
'

:lced Level Elev: 552'
bove Flood Level: Yes X Submergence N/A N/A N/A N/A Nona

No (4) -

fotes: (1) See Section 2.4 in 79-018 report'. Prepared by: g b L d '
/MN'

(2) See Section 4.1. In 79-018 report. - '
-

Reviewed by: /l-

(3) All notes and other information not on these ,

sheets are on the attached appendix sheets. -

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

.

:
1

EEB -74/-d//8*

| ' Unit: 3 .

Rev d

*

System: 74

k'

' . - '

.

. Component: Penetration
-

!' - Mark: EB .
,

I

Plant 1. D. No. Room Function / Service Categon Opefating ,Umqi

1

EB 0 FCV-74-78 Control A 1 Year
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Attachment B EEB
'

( Rev

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

3522. Penetrations '
-

325Connectors -

340Cable -

136.7 :3. Penetrations --

93 jConnectors -

77.7Cable -

5

40 years4. ! Penetrations 1-

10 yearsConnectors -

40 years-Cable -

GE Report EPAQ-055, Low Voltage, Emergency Environmental Test5. Penetrations -

and Cable 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 SandiaConnectors -

3 Report

6. Penetrations - TVA Engineering Report EEB 1921'

TVA Engineering Report EEB 1921Connectors -

TVA Engineering Report EEB 1921Cable -

Gr type Test Data - Epoxy Life Testsg( 7. Penetrations .-

Connectors 1 ,;ratory Report 4385-2, Browns Ferry Connectors -

588 Materials List (Crosslinked Polyethylene)Cable hm,. 9-

Material tests8. Penetrations -

Sequential testsConnectors -

Generic Material testsCable -

.
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ATTACHMENT C

TVA Engineering Report EEB 1921

This report is to update the documentation of the qualification of the
General Electric canister type electrical penetration assemblies used at
Browns Ferry Unit 3 for Class 1E low voltage power and control service into

. '

the drywell. TVA designations for these units are EA, EB, EC, ED, EE, and
EF. .

. ,,

The penetration assemblies inside the drywell consist of four pertinent
features; the penetration conductor seals, the conductor pigtails, the
connectors affixed to the ends of the pigtails, and the junction box which
is bolted to the header plate and encloses the foregoing items.

The junction boxes are fabricated from 0.104-inch-thick steel. This thick-
ness is sufficient to essentially completely shield the box contents from
beta radiation and to reduce the total gama 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 gama and
the 10-year plus LOCA dose would be about 4.9 x 107 rads gama. GE report
EFAQ-046 indicates this level should cause no change in the epoxy sealant.
The GE Vulkene cabge (cross-linked polyethylene) is also known to be little
affected by 1 x 10 rads gamma (see the NRC 0588 materials list for 7
acknowledgement of this). The connectors have been qualified for 6.9 x 10

( rads (see Wyle report 43854-2) which exceeds the 10-year plus LOCA dose
they would receive by about 40 percent.

Regarding thermal aging, GE report " Prototype Test Data, Cpoxy Life Tests,"
indicates the epoxy is suitable for 40 yaars 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, themal aging
effects should be greatly reduced from what it would be in a normal air
environment. The connectors have Men qualified for 10 years (see Wyle
report 43854-2).

The combined LOCA-HELB profile for Browns Ferry causes thermal aging
eqgivalenttolessthan30daysnormaloperation,ascalculatedbythe10 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-tem humidity resistance of the epoxy is satisfactory (see GE
report EPAQ-037. Epoxy Insulation Res! stance 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-FELB which is thermally more severe than any
one event would be, and the pressares were 25 psi higher than is expected

, ,

s. to actually occur.

. . . _ .
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ATTACHMENT C (Continued)

In conclusion, the penetration and cable are qualified for 39 years
service plus a year of post-accident operation. The connectors are
qualified for 10 years service plus a year of post-accident operation,
and they should be replaced with qualified heat shrink splices at the'
end of 10 year; operation.
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M OT0NENT MAwATIO:t WORK SEET Gev 2)Facility: Brewr.s Ferry Nuclear Plant Sheet No. EEB74-0119
Uni:2 1 Revisicn o

'

Doctet: 50-259 Date ,o- n-ro

ENVIRO:dMENT DOCUMENTATION REF QUALIFICATlW4 coTSTA30! E

EQUIPMENT DESCRIPTION METHOD ITEP.S

Specift- Qualif t- Specifi- Qualifi-
Para' meter caticn caticn catien cation-*

Sys te.n: 74 Operating 4ttachment A 1 Year Attachment Engineering None

Plant ID No. Attachment A Time C.3 Analysis
g

Component cable Wgs
1/C #12 AWG (PN) (PNJ) - IPCEA S-61-402 Standard Mat'l r

par 3.9 and tong-Term Temo. None
Manufacturer: Attachment B Tempc5ature

( F) 32s 203 (4) Accendiv c 2 RatinaI'

P eModel Nu:ber: N/t.
''

: Function: IPCEA S-61-402 Standara
Relative par 3.9, 4aterialSignal /Instrumentat' ion ilumidity (%) 100 100 (4) 3.7.3, & 6.7 Requirement None

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

'#Category: Attachment A N/A N/A (4) N/A N/A None
.,

Service: Attachment A 6.5x 'r NUREG-0588 Generic .

Radiation 4x10 Material Material
'

None
7Attach. C.1 4x10 (4) List Tests'

i (RAD)
-

Location: 0 Aging N/A 10 years (p) Attachment C.2 Oper. Experience None'

Flood Level Elev: 552'
Above Ficod Level: Yes* Submergence N/A N/A - - -

| -- No ( 4) N/A N/A None

Notes: (i) See Section 2.4 in 79-01B report. Prepared by: 74 AS[
~

{ (2) See Section 4.1,2 in 79-01B report. p ,Q
' ((

Redewed by:
(3) All note's and other infcrmation not on these

sheets are an the attached appendix sheets.
QAAcce6tance:(4) See Section 3.0 and/or Appendix B in 79-01B report.2

g
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Attachment A EEB 7 4 - D'19 _

Rev _ Q ,

74System:,

18 Unit:

Component: CABLE 1/c #12 (PNJ)
Mark: WBB

.

Category _ Operating Time
Plant I. D. No. M Function / Service _

A 1 Year
1ES1182-1 0 FCV-74-47 CONT

A 1 Year
IES3687-11 0 FCV-74-47 CONT

.
*

>

.

e

0

,e i
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Sheet bo: CEB '7'/-O//9

ATTACIU4ENT C (Con'd) Revision: _O
,

7Since the above value of 7.3 x 10 is le=s than the valugs for
which we have in-agr test data for SROAJ types (1.2 x 10 ) and for
XLPE types (2 x 10 ), it is concluded tht.t the beta dose in an
accident will not disqualify the cable.4 presently installed, and
the cables will remain operable in the service environment.

.2 l'i . Engi.carrio .: i;cpo/ 6 L. 1 ". '."

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.

Franklia lastitute Test Report F-C4113 dated May 1975.

Rockbestoa Company Test Report dated July 1977, amended 1979.

Franklin Institute Test Report F-C5120 dated May 1980.
,

These cable are galified by the above for all HELD areas and the
LOCA/SLB of the : m r.a inment.

Reviewed by:

Prepared by:

QA Acceptance:''

.
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Facility: 3rowns Ferry Nuclear Plant SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)-

Sheet No. EEB74-0120Unit: 1 .

.0ocket: 50-259 Revisio~n o'

Date f o- n-Eo
ENilKd:5.i'Ti 00CUMEriTATI6;iREF QUALIFICATION OUTSTANDING

EQUIPM~tlT DESCRIPTION
METHOD ITEMS

| Speciff- Qualifi- Specift- Qualiff-
.

'

'

Parameter cation cation cation cation
,

, , ,

System: 74
Operating Attachment A< 1 Year Attachmer t Engineering None

Slant ID No. Attachment A Time C.4 Analysis*

(1)
,

1 :omponent Cable WBB
>

1/C #12 AWG (PN)(PNJ) -

ianufacturer: Attachment B Tem ga ure 292 Attachmer.ts
153 (4) C.1 and C.2 Attachment C.3 None

*

:otel Number: N/A Pressure
.

(Pr.IA) 15.0 N/A (4) N/A N/A None* iction: Cont'fol/ Powerur .

IPCEA S-61-402 Standard
'

|- Relative par 3.9, 3.7.2 Material .

.ccuracy: Req'd: N/A<

Demon: N/A Chemical
I.

'ategory: Attachment A SPI Y
N/A N/A (4) N/A N/A 'None,

; ervice: Attachment A' NL'REr,-0S88 Generic !Radiation' . Materials Material
(RAD) 3x107 4x107 (4) List Test Norieocation: Room 2 'Aoing N/A ?O vears (2) Attachment C.2 Ooer. Exoerience Nene

' .lood Level Elev: 552'
bove Flood Level: Yas 4 Submergence N/A- N/A

No (4) N/A - N/A None

otes: (1) See Section 2.4 in 79-018 report. Prepared by:-refhdJ
(2) See Section 4.1.2 in 79-013 report. -

~

}bfg(3) All notes and other information not on thesc * ***
sheets are on the attached appendix sheets. -

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

-
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Attachment A EEB .2'l-0 20

Rev o
System: 74-

Unit: 1

J

|
Component: CABl.E 1/c #12 (PNJ)
Mark: WBB-

I -
.

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

IR3264 2 MIS-74-137A PMP RM Humidity CONT A 1 Year
1R3263 2 'ME-74-137A A 1 Year '

i
*

lE3256 2 MIS-74-137B *<

1R3255 2 ME-74-1378 %/~
i 1R3262 2 TTS-74-136A A/C TEMP CONT
i S/. y

!

4

5
I

I

4,

i *

I
A i
|

4
i .

l
t

.

I -

i

1

!
-

*

.

4

i

-,

.

* *
.

,

, - - - . - - , - - . - .. ._ . _ _ - . - , _ _ . . . - _ _ . _ , . - , - . _ . , , ._ , - - - , _ - - , . ,-.__.,__-....,----e



EEB 7 9 - Of M

Rev C
~

ATTACINENT B

Mark WBB

Contract No. hee Manufacturer

67C3-91618 PN B rand-Rex

73C7-84528 pN Plastic Wire & Cable Corp
72C7-75328-l PN Brand-Rex
70C7-54179-1 PN Brand-Rex

,
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Sheet No.: EEB-7V-0/l o
(. I Revision: 0 [

!-

ATTACINEf4T C

C.1 IPCEA S-61-402 Paragraph 3.9 art 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). gThese standards
prgvide a graduct 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

tergeratureg,F) for 7 daysas the material was subjected to air oven aging of121 C (250 Only compartments 1, 2, 3, 6, 9, 10.' .

and 11 show HELB profiles which more than briefly surpass the
3 ( softening temperature of the insulation. However, owing to the'

'

themal time lags in the cab'e 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 u.. der a temperature
profile which envelopes all the HELB profiles. Following this I.exposure these samples sustained a dielectric test imersed in [water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes, -

and 2200 volts for 5 minutes in succession.

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

C.3 Temperature Qualification Method
.

C.3.1 Standard material long-tenn overload temperature rating

C.3.2 Engineering Analysisa

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: i

'

QA Acceptance:
.__ ... - . . . . -
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! Facility: Browns Ferry Nuclear Plant SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet No. EEB74-0121.

; Unit: 1 Revisio'n O
| %cket: 50-259 -

Date /o- 21-qb
i

ENVITONMENT DOCUt1ENTATION REF QUALIFICATION OUTSTANDING .
'

. EQUIPMENT DESCRIPTION METHOD ITEMS .[ Specifi- Qualifi . Specifi- Qualifi-.

Parameter cation cation cation cation-

; .

. te.2: 74>ys Operating Attachment A' 1 Yea" Attachmesit Engineering None [i
)lant 10 No. Attachment A Time C.4 Analysis

,

'

(1) i
:omponent Cable WBB

1/C #12 AWG (PN) -

tanufacturar: Attachment B Temp , um '

(4) C a Attachment C.3 None294 153 "

.

todel Mun:ber: N/A Pressure -

(PSIA) 15.0 N/A (4) N/A N/A None ,

"uriction: Control / Power IPCEA S-61-402 Standard '
1

Relative par 3.9. 3.7.2 Material - ,

00 100 W #
.ccuracy: Req'd: N/A-4

Decon: N/A . Chemical -,

Spray
,j 'ategory: Attachment A

i arvice: Attachment A NUREfi-0588 Generic
Radiation Materials Material

. (RAD) 3x10 4x10I (4) List Test None
7,,

*

ocation: Room 5 '

Aging N/A 20 voars (21 Attachment C.2 Goer. Excerience None

; Icod Level Elev: 552'
bove Flood Level: Yes* Subtr.ergence N/A N/A N/A . N/A NoneNo (4)

;,

otes:. (1) See Section 2.4 in 79-01B report. Prepared by: 7A111 d /
(2) See Section 4.1.2 in 79-018 report. g e/Ju

-
-

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

-

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

,
,

. . _ _ _ _ _ _ _ _ _ _ _ _
- ~~ - - - -- - - - - -
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Attachment A
EEB 7 4 ' O / 11

1

Rev O
System: 74

Unit: 1

Component: CABLE 1/c #12 (PNJ)
'JBBMark: .

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

IR3254 5 TTS-74-136B B/D TLV CONT A 1 Year
,

I

r

L

i
:

1'

.S

*

I

t

.

_ _ _ _ - _ _ _ _ _ - - _ _
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F

:

EEB 74-0111 '
,

i

Rev O

I ATTACHMENT B

\ '

Mark WBB,

3 .

!

' Contract No. Type, Manufacturer-

67C3-91618 PN B rand-Rex
73C7-84528. PN Plastic Wire & Cable Corp

,

72C7-75328-1 PN Brand-Rex
*

70C7-54179-1 PN Brand-Rex
,

i .:
*

I
;

be.
* g . ' . _ .
* ..#

' . .y .
,

i.
.

;
+ . . .;
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Sheet No.: EEB-7V- 4/ 2 /

Revision: 0

i

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 an IPCEA S-61-402 (NEMA WCS). UThese standards
prgvide a graduct 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,

o-
The jacket material has a higher retention of strength at elevated

| ; -
temgeratureg,F)for7daysas the material was subjected to air oven aging of121 C (250 Only compartments 1, 2, 3, 6, 9, 10, ,

and 11 show HELB profiles which more than briefly surpass the ;
.

i softening temperature of the insulation. However, owing to the
i 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. '

' t

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

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

C.3 Temperature Qualification Method

C.3.1 Standard material long-tenn 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: k

i -

Reviewed by:

QA Acceptance:
i. . . . . *

.,_ - _ _ . _ . - _ _-
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j
SYSTEM COMPONENT EVALUATION WORK SHEE (Rev 2). cili : Browns Ferry Nuclear Plant Sheet No. EEB74-0122

tit: Revisio'n O
*

:cket: 50-259 Date /o- 2. r-9e
'

ENVIRONMENT 00CunENTATION REF QUAllTICATION OUTSTANDING'

EQUIPMENT DESCRIPTION METHOD ITEMS .
-*

Specifi- Qualifi- Speciff- Qualifi-
Paraceter cation cation cation cation

'St#* * 1 Year Attachment Engineering None
Operating Attachment A. C.4 Analysis -

ant 10 No. Attachment A Time '

(1)
.:mponent Cable W88

1/C #12 AWG (PN)(PNJ)
-

None
* nufacturer: Attachment B Temp ure 147 153 (4) 1 n Attachment C.3.

Pressurehdel Number: N/A
(PSIA) (4) N/A N/A _ None

, 1c n N/A
' n'etion: Control / Power IPCEA S-61-402 Standard'

-

Relative pa r 3.9, 3.7.2 fla terial .

. curacy: Req'd: N/A
Demon: ?!/A Chemi.a1

bE"Y.tegory: Attachment A N/A N/A (4) N/A N/A ' !.o r,e

:rvice: Attachment A NUREG-0588 Generic.

Radiation Materials Material
(RAD) 2.1x10 4x107 (4) List Test Nore'

' cnecadon: Room 8 i:
,

Aginq N/A 70 verrs (2) AttachmentC.2 Ooer. Exncriance

ocd Level Elev: 552' .

.:ove Flood Level: YesY Submergence N/A N/A N/A N/A Ncne
No ( 4)

-

Prepared by: f 4' 4A/ d d2tes: (1) See Section 2.4 in 79-013 report. -
-

~

re/u/fr/(2) See Section 4.1.2 in -79-01B report. - -

" " Y"(3) All notes and other information not on these 7
.

sheets are on the attached appandix sheets. 1-

QAAcceptance: .

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

g
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|Attoclirnerit A
|

Lf11 74-OL2'
System: 74

Rev OUnit: 1

I

Component: CABLE 1/c #12 (PNJ)
!! ark: WBB .

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

LES3687-II 8 FCV-74-47 CONT A 1 Year

a.

?

k

.

I

!
1,

)
,

_ _



. . . . . _ - . . . , _ _ _ _ . . _ . . _ _ ._ .

i

EEB ~74-o/ 2.2 !
,

.

Rev O
1

a - ATTACHMENT B
{ .

J Mar'k WBB
i

*

.

.

I Contract No. Type; Manufacturer
s

67C3-91618 PN Brand-Rex
'

i

| 73C7-84528 PN Plastic Wire & Cable Corp
72C7- 75328-1 PN Brand-Rex

B rand-Rex. 70C7-54179-1 PN
-

,
. ,, . ,

.*
,

' *

j * e ,. *

* ..

' * * eg

~ * fg.', . .*
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, *z.e .
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.A *? ''

.*
i

s .49 .... e r-

,
. , t

!

.1

!

1
-

1,

e

.

.

S

4

<

,

1

J

|
s

.

I

e

.

e

.
- . . - - . - . . , . . _ _ .

i

--3, _t- 4 - , , - --.~,....r - r1m-,, .. , , . , . ,,,. - -- .-, ,



. . . . = . -. = - - - - - .. . . . -- - _ ~ _ - - - -

,

l

,

"

8C

!
Sheet No.: EED-7Y-o/21L'

1 ( |
- Revision: 0,

i

!

| ATTAC}NENT 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 i

Rooms 1-18

This. class of cables was purchased under TVA Standard Specification4

No. 25.013, based on IPCEA S-61-402 (NEMA !!CS). 0These standards3

prgvide a graduct with an operating rating of 75 C continuous,
,

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

jacketing.
|[,

]

{ The jacket material has a higher retention of strength at elevated , ' '

temgeratureg,F) for 7 days.as the material was subjected to air oven aging of
:

.'
121 C (250 Only compartments 1, 2, 3, 6, 9, 10, '

(-
and 11 show HELB profiles which more than briefly surpass the
softening temperature of the insuiation. 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
i profile which envelopes all the HELB pmfiles. Following this !
i exposure these samples sustained a dielectric test i:nmersed in
1 water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,
. and 2200 volts for 5 minutes in succession.
i

9

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

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

C.3 Temperature Qualification Method

C.3.1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

C.4 The post-HELB conditions a"e less than the normal cable rating and,,

'

in our judgment, the cables could operate satisfactorily for a '

i post-accident of a year.
; - (
; Prepared by:

; Reviewed by: !

QA Acceptanci

i . _ . . _ _ . . . . . . . .
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i

i

Attachment A EEB P/-B /13
.

ReV O
! .

System: 74
' Unit: 1'

: Component: CABLE 1/c #14AVC (PN)
Mark: WCA4

i
*

.

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

| lES540-1 0 FCV-74-52 CONT A 1 Year
: lES541-1 0 FCV-74-52 CONT
I IES529-II O FCV-74-53 CONT

lES547-I O FCV-74-$2 CONT
IES3040-II O FCV-74-66 CONT>

lES3029-II O FCV-74-67 CONT
lES*028-II O FCV-74-67 CONTJ '

'
IES*;041-II O FCV-74-66 CONT,

,

.

i

1

1

i

|i

!

(-

.

$

4

'I

1

|
.

1 =

.

i .!
.

..

4

4

$

>
,

+

-.
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A

.

EEB 79'OlM-

'
*

1 Rev O
l ATTACHMENT B

)"
. .

Mark WCA
,

,

Contract No. Type, Manufacturer ..

F

72C7-75128 PN Plastic Wire & Cable Corp
72X7-74885-1 PN Brand-Rex
73C7-34528 PN Plastic Hire & Catile' Coro
67C3-918il8 PN Brand-Rex ;
72C7-75328-1 PN. Brand-Rex -

*

70C7-54179-1 PN B rand-Rex !'
TR 822378)

' '

822639) PN Plastic Wire & Cable Corp .
72 1-

822915)
72C7-83874-1 Plastic Wire A Cable Corp,

r

. .;

f

.

i
, .

*
,

!
2 :

)
-

1 :'

'
.

I.

;i

.

..

!-
1.
I

i
~

l
.

:

x.) .
.

.
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.

'
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Sheet No: EEB -7 V-o / 23 J
; '

Revision: 0
} ,

: 1

ATTAClIMENT C

C.1 Integrated dose - 10 years plus accident

ik t i aw

i
| References: C

1

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

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

!

3. H. Asaka, S. Yamamoto, 1973, Radiation Resistance of Plastic
I Insulating Materials for Cable. |
'

|
'

4. Ana. onda-Continental Te:t Report No. 79117 dated April 1979.
i
! 5. Wyle 1.aboratory Test Report 43854-3.
'

I.
Franklin Institute Test Reports E-C4113 and FC-5120.6.

' 7. Rockbestos Cenpcn/ Test Report dated July 1977 amended 1979.;

The TVA value o f ,10 rads for the Deta accident dose at the

| periphery of t . .nainment is being reevaluated due to its high
value. However. > ::4 this value and making reference to the 7901-a ,

B DOR guidelines action 4.2.1 and the depth dose penetration, i
which owing co r law pener ating power of beta par ticles gives a
L etor of 10 rw.c .an f >r '.? mils of Jacketing material, and a
f ac.cor of 10 fe- ..'. insulatien thickness of 30 mils and which is
censervative for ?. A's 600-volt power and control cables and extremely ,

conservatise fcr JV.'.'s triax and coax and signal cable due to their '

thickness and c.- .r sence of metallic shielding material, and'
,

i assigning a fn.::.c ;e i for the installation shiciding of metal

anjflexibleconduit,wearriveatatotaltrays, conduit, exes,

effective' dose of .3 x 10 rads of beta.
i

Since the energy dissipation of gamma radiation oc9urs via ionizing
; processes, one can add the accident dose of 4 x 10 rads of gamma
j directly, sne acea:'ulated integrated ga.::ma 'U year dose (tite time
; presently assigned to connectors and penetrations) amounts to 7

2.5 x 10. rads which addad directly gives a total dose of 7.3 x 10
'

'

,

rads. In addition, since the containment in inerted in neration,#

the scission rate and deterioration of the insulation and jacketing
materials throagh oxidation will be much icss than for tests conducted :

''

in air.
s -

-- -m . - . , - - , - , - e,c- -m ,~.p,-e- e . - - - = -m-ae- , - - --re.--- , - - - , . - y - -----:- +,s , a y--s-- a- ye-e-=r- ,-,y t w- - h -r-.
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i bheet No: EEB-7V-O / 23

,

ATTACRMENT C (Con'd) Revision: 0
1

j Since the above value of 7.3 x 10 is less than the valugs for
which we have in-ajr test data for SROAJ types (1.2 x 10 ) and fori

XLPE types (2 x 10 ), it is concluded that the beta dose in an .

accident will nut disqualify the cables presently inscalled, and','

,

the cables will remain operable in the service environment.

C.2 TV.\ Ea;In. wring M.psrt No. 11'52

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

|
Construction ,

Rooms : 0-18

j 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.

i
Franklin Institute Test Report F-C4113 dated May 1975.

j 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 CSc conteinment. -

i

|

i

I

!

!

! Reviewed by:
_

Prepared by:
.

'

%

QA Acceptance:

,

.

I

~ _ ,. ,.a._. . , ,. _ _ _ . . , _ . _ - . . . . _ , ._ _ . . . . , . , ,, . , _ , . , . . , _ . , , . , . , ,e.m._~ _ _- , . _
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SYSTEM COMP 0NEMT EVALUATION WORK SHEET (Rev 2).cility: Browns Ferry Nuclear Plant .
Revisio'n D
Sheet No. EEB74-0124 -1

*10: 1 '

:cket: 50-259 Date /O- n-ro
-

ENVIRO::XENT DOCUMENTATIO.1 REF QUALIFICATION OUTSTA:.01hG-

EQUlFMENT DESCRIPTION - METHOD ITEMS .
~- Specift- Qualifi- Speciff- Qualifi-

Parameter cation cation catica cation
' ster: 74 -Operating Attachment A' 1 Year Attachment Engineering None

ant 10 No. Attachment A Time
- C.4 Analysis -

imponent Cable WCA
1/c, #14 AWG PN ,

.nufacturar: Attachment B Temp ure None
292 153 (4) adC Attachment C.3

.

: del Nur.ber: N/A Pressure
^ 15.0 N/A (4) N/A N/A None

~

i :r:ction: Control / Power IPCEA S-61-402 Standard
Relative -

pa r 3.9. 3.7.2 Material .

Humidity (%) 100 100 (4) 6.7 Requirement None-

: curacy: Reg'd: N/A
Dec.on: N/A Chemical

Spray ,itegory: Attachment A

Irvice: Attachment A NUREG-0588 Generic
Radiation - Materials Material,

(RAD) 3x107 4x107 (4) List Test None
: cation: Room 2 Aqing N/A 70 voars (2) Attachment C.2 Oner. Exnerience None

,

'

cod Level Elev: 552'
ove Flood Level: Yes X Submergence N/A N/A N/A . N/A Mone(4)
ites: (1) See Section 2.4 in 79-013 report,

,

Prepared by: 7 ,4 9 n i / d*

(2) See Section 4.1.2 in 79-018 report. QM@d
'
'

(3) All notes and other information not on these - " " ~
y

sheets are on the attached appendix sheets. -

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

: .
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Attachment A EEB 57'l-(9/dL4

System: 74

Unit: 1

Component: CABLE 1/c #14AWG (PN) ,

Mark: WCA
4

!. .

'

Op' rating TimePlant 1. D. No. Room Function / Service Category e

; '' -
1 Tea;r.1ES552-II 2 FCV-74-1 CONT A

'
'

1ES553-1 2 FCV-74-1 CONT ,,
'

IES554-1 2 FCV-74-1 CONT'

*
1ES565-I 2 FCV-74-12 CONT

I IES566-I 2 FCV-74-12 CONT
'

,

1ES567-I 2 FCV-74-12 CONT
'

i 1ES577-I 2 .FCV-74-2 CONT
'

1ES578-1 2 FCV-74-2 CONT
1ES579-1 2 FCV-74-2 CONT
1ES590-I 2 FCV-74-13 CONT
1ES591-1 2 FCV-74-13 CONT

'
4

1ES$92-1 2 FCV-74-13 CONT - 3-.
,
*

. 1ES1152-1 2 FCV-74-7 CONT
!"I '1ES1155-1 2 FCV-74-7 CONT-

1ES1156-1 2 FCV-74.7 CONT \s/ (/ ; , .5-
~

l

:

.

l

i

1

i

4

Y

i

!
; -

;

4

9

1

\

.

0

.

, ,, , . ,. ,. , - , --,.e-.. - - . - .n . . - - - - --,e-.
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EEB 7 4-01 2 4

Rev O
ATTACHMENT B

Mark WCA

ManufacturerContract No. Type .

72C7- 75128 PN Plastic Wire f. Cable Corp

72X7-74885-1 PN B rand-Rex

73C7-84528 PN Plastic Hire & Cable Coro
67C3-91618 PN Brand-Rex >

72C7-75328-1 PN. Brand-Rex ,

70C7-54179-1 PN B rand-Rex !

TR 822378)
PN Plastic Wire & Cable Corp

72 52 -1
Plastic Wire A Cable Corp

72C7-83874-1 ,

.

!

t. i
?

.

4

e
,

a

0

e

:

'

|

.

.
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Sheet No.: EEB-7V-0/2V
i

Revision: 0

ATTACINENT Ci

C.1 IPCEA S-61-402 Paragraph 3.9 and Appendix 0

] C.2 TVA Engineering Report No. 1943 *

<

Cable types: PJ, PN, PNJ, PJJ, PSJ
:
; Rooms 1-18

This class of cables was purchased under TVA Standard Specification '

Po. 25.013, based on IFCEA S-61-402 (NEMA WCS). gThese standards1

prgvide a graduct with an operating rating of 75 C continuous,
a 95 C (203 F), 500-hour overload rating total in a nomal lifetime. ,

They are constructed of polyethylene insulation with Nylon and PVC,
,jacketing.>

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

!
temgeratureg,F)for7 days.as the material was subjected to air oven aging of

,

121 C (250 Only compartments 1, 2, 3, 6, 9, 10,

j and 11 show HELB profiles which more than brief'y surpass the
I. softening temperature of the insulation. However, owing to the,

: themal time lags in the cable material and cable installation, the
i insulation nor even the jacket experience the temperature profile auntil some time has elapsed.
I

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

i exposure these samples sustained a dielectric test irriersed bi
,

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

i
and 2200 volts for 5 minutes in succession.

It is therefore our engineering judgment that this test confirms
the above and justifies interim q? ration until these types can be4

j fully qualified by our Wyle Labornory tests to be concluded next
'

April or replaced at the next refueling outage.

C.3 Temperature Qualification Method

C.3.1 Standard material long-term overload temperature rating

: C.3.2 Engineering Analysis

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

,

post-accident of a year.
's'

Prepared by:

Reviewed by:

'QA Acceptance:
.- . , . .

. _, , - - . _ ._ , . _ , _ , - , , . - _ - - _ _ . - . , . - _ - _- -
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I3)
SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)i

.tcili : Browns Ferry Nuclear Plant SW M. EEB74-0125. ~

nit: Revisicn a

ccket: 50-260 Date e- E-ro
~

ENVIROWiNT 00 Cur.ENTAT10N REF QUALIFICAT10.N 03TSTA:01.%"

EQUIPMENT DESCRIPTION METHOD ITEMS .
~

Specift- Qualifi- Specifi- Qualifi--
Parameter eation cation cation cation

1 ear ac W nt ring None:tstem: 74 Operating Attachment A, ,

1:nt ID No. Attachment A Time
(1)

r.ponent Cable WCA
-

-

1/C #14 AWG (PN) -

#TE[dD
,

"0"' '

TempSyur*:nefacturer: Attachment B C Attaciaent C.3i39 153 (4)
.

Pressure'

idel Number: N/A
(PSIA) (4) gg pg , nn,3,

-

y, pg
Cont'ol/ Power IPCEA S-61-402 Standard2nction: r

Relative par 3.9. 3.7.: Material - .

: curacy: Req'd: N/A
Cr.on: N/A Chemical

bEI#Ystegory: Attachment A N/A N/A (4) N/A N/A 'None

Irvice: Attacicent A . NUREG-0588 Generic
' Radiction Materials Material*

7(RAD) 3x10 4xic7 (4) List Test None
.

: cation: Room 5 Aging N/A 70 vaars (2) Attachment C.? Oner. Exnerience Nnne
'

lood Level Elev: 552' -
.

)ove Flood Level: YesX Submergence N/A N/A N/A N/A None
No ( 4)

-

Prepared by: -rV S*68f)tes: (1) Sec Secticn 2.4 in 79-018 report. -
-

"

(2) See Section 4.1.2 in 79-013 report. - ' Nz2//D* '

* " *
(3) All notes ar.d other information not on these f

-
'

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

-
,

.
.:.
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Attachment r. EEB 7 4 ~ O/ M

i Rev 0
4 System: 74

tinit: 1
;

1

| Component: CABLE 1/c #14AWC (PtO

| Mark: WCA

Plant I D. No. Room gr 'rvice Category Operating Time

I 1ES3052-II 5 FC) rf A 1 Year
lES3053-II 5 FCV T

*

lES3054-II 5 FCV-
'

4

'i 1ES 3065-II 5 FCV- .

IES3066-II 5 FCV-7 .4T

1ES3067-II 5 FCV-7, ,, CONT.

lES3077-II 5 FCV-74-25 CONT
,

1ES3078-II 5 FCV-74-25 CONT
lES3079-II 5 FCV-74-25 CONT
lES3090-II 5 FCV-74-36 CONT
IES3091-II 5 FCV-74-36 CONT

4

j 1ES3092-II 5 FDC-74-36 CONT
1ES3662-II 5 FCV-74-98 CouT ,

FC"-74-98 Covt G g1 lES 3663-II 5 V

s

(

.

t

e

j:.

i

I

d

'
i

I |
,

|

I

j |
,

.

, ,- ..y , , ., e- -, - ,. ,ey--n- , - . - - . . , ror -- ..,-p, -, , iey , , , - , , -2- ,.---- --_--
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1

i

!

EEB N ~ O M S
| ,

'

Rev O

ATTACH'1ENT B

Mark WCA

9

) Contract No. _ Type, Manufacturer.

) 72C7-75128 PN Plastic Wire f. Cable Corp
i 72X7-74885-1 PN Brand-Rex

73C7-84528 PN Plastic Hire & Cable Coroi

| 67C3-91618 PN Brand-Rex '

,

'

72C7-75328-1 PN. Brand-Rex ,

70C7-54179-1 PN B rand-Rex !

TR 822378)
822639) PN Plastic Wire & Cable Corp .

72 -1
822915);

j 72C7-83874-1 Plastic Wira A Cable Corp
,

!

f i-

: .e

i j:
( .i f.

.

'
'

a

*
:

j4

!|
,

0

e

e

i
:

4

.|

,

,

t

%-

4

4

'
. ,,

'
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Sheet No.: EEB-7'/-o/ 2r.,

Revision: 0

ATTACHMENT C

C.1 IPCEA S-61-402 Paragraph 3.9 and Appendix D
!C. 2 TVA Engineering Report No.1943
94

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

i
Rooms 1-18

i

iThis class of cables was purchased under TVA Standard Specification ;

No. 25.013, based on -IPCEA S-61-402 (NEttA WC5). g C continuous,"These standards ;;
prgvide a graduct with an operating rating of 75
95 C (203 F), 500-hour overload rating total in a normal lifetime. |-

,

They are constructed of polyethylene insulation with Nylon and PVC j.
; jacketing.

}
' The jacket material has a higher retention of strength at elevated,

terrgeratureg,F) for 7 days.as the material was subjected to air oven aging of
,

i

121 C (250 Only compartments 1, 2, 3, 6, 9, 10,
( and 11 show HELB profiles which more than briefly surpass the

sof tening temperature of the insulation. However, owing to the
thennal time lags in the cable material and cable installation, the
insulation nor.even the jacket experience the temperature profile 5,until sone tire has elapsed.

TVA has conducted tests (Chattanooga Central Laboratories Report4

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

profile which envelopes all the HELB profiles. Following this
exposure.these saniples sustained a dielectric test imersed in ,

water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 volts for 5 minutes in succession.

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

-

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

C.3- Temperature Qualification Method

C.3.1 Standard material long-term overload temperature rating

C.3.2 Engineer!ng Analysis

( C.4 The post-HELB conditions are less than the normal cable rating and,
f

j inLour judgment, the cables could operate satisfactorily for a'

. , ' post-accident of a year.
;I

Prepared by:
t

Reviewed by:
I- -QA Acceptance:

|
..

- - - . - - . . _ , - _ . - - _ . - - . _ ._
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)'acility: Browns Ferry Nuclear Plant Sheett{o. EEB74-0126.

lit: 1 Revision d
acket: 50-259

'

DLte /O- 22- 2n

ENVIR3XXENT CCCUP.ENTATION REF QUALIFICATION OUTSTANDING

' EQUIPMENT DESCRIPTION METHOD ITEMS .

Specifi- Qualift- Speciff- Qualifi- ~*

Parameter cation cation cation cation-

1 Year Attachment Engineering None'ystem: 74 Operating Attachment A'
C.4 Analysis ,

lant ID No. Attachment A Time .

(1)
cmponent Cable WCA

1/C #14 AWG (PN) -

Attachments
:nufacturer: Attachment B Temp ure None

217 153 (4) C.1 and C.2 Attachment C.3

| -

Pressureodel Number: N/A
(PSIA) 15.0 N/A (4) N/A N/A _None

un'ction: Control / Power IPCEA S-61-402 Standard
Relative par 3.9, 3.7.: Material .-

00 100 W ""
ccuracy: Reg'd: N/A

Demon: N/A Chemical
Spray .ategory: Attachment A

arvice: Attachment A NUREG-0588 Generic-

Radiation . Materials Material
7

,

(RAD) 3.1 x10 4x107 (4) List Test None
caMon: hom 6 ~

Aqina N/A 20 vears (2) Attach cent C.2 Ooer. Exoerience nona

iood Level Elev: 552'
hora Flood Level: Yos X Submergence- N/A N/A N/A N/A Honeg 4) .

otes (1) See Section 2.4 in ~79-010 report. Prepared by: G 1 57m M '
'

(2) See Section 4.1.2 in -79-013 report.
(3) All notes and other information not on these ' Reviewed by:[l/l 44 sib

'
-

sheets are on the attached appendix sheets. -

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

.
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Attachment A
EL'8 ~74 - CY3'6

Rev E3)

( System: 74
' Unit: 1

Component: CABLE 1/c #14AWG (PN)
Mark: WCA

,

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

.

IV2253 6 FSV-74-102 SUPPLY A/B 1 HR/1 YR
IV2254 6 FCV-74-102 CONT A 1 Year
IV2255 6 FCV-74-102 CONT
IV2264 6 FCV-74~103 CONT;

IV2265 6 FCV-74-103 CONT
IV2266 6 FCV-74-103 CONT;

IV2256 6. - FCV-74-119 CONT -,

IV2257 6 FCV-74-119 CONT
.1V2258 6 FCV-74-119 CONT
IV2267 6 FCV-74-103 CONT
IV2268 6 FCV-74-120 CONT
IV2269 6 FCV-74-120 CONT
lES677-1 6 FCV-74-57 CONT
lES702-1 6 FCV-74-58 CONT.

lES690-I 6 FCV-74-59 CONT
lES3177-II 6- FCV-74-71 CONT

/
/ g/lES3627-II 6 FCV-74-72 CCNT s y

-; .

;
-

.-

. -J

:

'

,

I

a

.

.
*
- .

?

, . o

|

t

i '

!
i

~9

!

.- . . - . - - - -
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1

EEB 74-O/26

Rev 'd)
'

ATTACHMENT B
3

: Mark WCA
,

P

]ijyt ManufacturerContract No. y .

i
72C7-75128 PN Plastic Wire & Cable Corp
72X7-74B85-1 PN Brand-Rex
73C7-84528 PN Plastic Hire & Cable Coro

,
'

67C3-91618 PN Brand-Rex '

72C7-75328-1 PN. Erand-Rex' .

*

70C7-54179-1 PN Brand-Rex
f TR 822378)

822639) '?"{-1 PN Plastic Wire & Cable Corp
4

72
822915)
72C7-83874-1 Plastic Wire & Cable Corp'

,

i
'T

4 ,

( i
.

>

a

9

':-

,

e

0,

*
e

I

:

i

-

'

s ,

s

-

%

l'
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Sheet No.: EEB-7'/ -o/26

Revision: 0 *

1

i
ATTACHMEHT C

|

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

C.2 TVA Engineering Report No.1943 +

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

Rooms 1-18

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

j

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

tengeratureg,F) for 7 days.as the material was subjected to air oven aging of'

121 C (250 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 tine lags in the cable material and cable installation, the
insulation nor even the jacket experience the terperature profile r; 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 I,

'

profile which envelopes all the HELB profiles. Following th!s [
,

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
.

C.3.1 Standard material long-tenn overload temperate:e 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. ,

;; ..* y

Prepared 6 23

Reviewed by:
i

p i..neptance: .

. . . . . . . . . _ _ - _ . .

_ -,.. , m r " m' r
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SYSTEM COMPONENT EVALUATIO:t WORK SHEET (Rev 2)cility: Browns Ferry Nuclear Plant Sheet No. EEB74-0127-. ~

sit: 1 Revisicn o
,

;cket: 50-259 Date /o- 21-To
- ENVIRO M NT DOCUMENTATTGN REF QUALITICATION OulSTANOING

EQUIPMENT DESCRIPTION METHOD ITEMS .

~'

Specifi- Qualifi- Specifi- Qualifi-
Parameter cation cation cation cation

' stem: 74 Operating Attachment A. 1 Year Attachment Engineering none
,

C.4 Analysis
i:nt ID No. Attachment A Time

(1)
ponent Cable WCA |

1/C #14 AWG (PN) '

Attachments
:nufacturer: Attachment B Tempegature 308 153 (4) C.1 and C.2 Attachment C.3 None

( F)

Pressure. del Number: N/A
(PSIA) (4) N/A N/A Mone21.5 N/A

nction: Control / Power IPCEA S-61-402 Standard
Relative pa r 3.9, 3.7.2 Material

. curacy: Reg'd: N/A
Cenon: i;/A Chemical

Spray .
.: tegory: Attachment A

:rvice: Attachment'A NUREG-0588 Generic
'

'
Radiation Materials Material

6 4x107 ( 4) List Test None(RAD) hin
ati or"- Room 7

Aqinq N/A ?0 vears (2) AttachmentC2 Oper. Exnerience None~ ' '

' cod Level Elev: 552'
:ove F1 cod Level: YesM Submergence N/A N/A N/A N/A None

g4

:tes: (1) See Section 2.4 in 79-01B report. Prepared by: W 74<-MM
,

t!t7(2) See Section 4.1.2 in 79-013 report.
Rdd M f Mbf

'

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

A M ce tar.ce:(4) See Section 3.0 and/or Appendix B in 79-01B report. -g .
,



Attachment A 7 ef_ o f y

R#
System: 74 -

Unit: 1

Component: CABLE 1/c #14AWG (PN)
,

Mark: WCA

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

1ES528-1 7 FCV-74-53 CONT A 1. Yea'r
'

IES52.-II 7 FCV-74-53 CONT
1ES534-1 7 FCV-74 ,53 CONT

s/v

.

.- \

.

t

.

f

.

9

e



. _ .

.

EEB 74-012_7
_

.

Pav , O

ATTACHMENT B ;g

Mark WCA
,

Contract No. g Manufacturer .
.

,

72C7-75128 PN Plastic Wire & Cable Corp
72X7-74885-1 PN B rand-Rex
73C7-84528 PN Plastic Wire & Catile' Coro
67C3-91618 PN Brand-Rex ,

72C7-75328-1 PN. Brand-Rex*

70C7-54179-1 PN Brand-Rex
TR 822378) ~

822639) Qh PN Plastic Wire & Cable Corp
72 8-1

822915)
72C7-83874-1 . Plastic Wire & Cable Corp

.

* ;
,

.

(
.

.

j
'

.

!

, ;

,

f~

!
.;-

.

'

I

d

.

t .

*.
4

.

_ ' . . . . . - . .- - - - . . . . . . . . . . .

- - . . - -
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Sheet No.: ECB-7V-o/ 2 */
c

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: Pi, PN, PNJ, PJJ, PSJ

Rooms 1-18
,

This class of cables was purchased under TVA Standard Specification i
e'

No. 25.013, based on IPCEA S-61-402 (NEMA WCS). These standards
prgvide a groduct with an operating rating of 75g C continuous,;

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

The jacket material has a higher retention of strength at elevated

temgeratureg,F) for 7 days.as the material was subjected to air oven aging of
,

121 C (250 Only compartments 1, 2, 3, 6, 9, 10,
I and 11 show HELB profiles which more than briefly surpass the

,

softening temperature of the insulation. However, owing to the
themal time lags in the cable material and cable installation, the
insulation nor even the jacket experience the temperature profile r-until some time has elapsed. :

4

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

It is therefore our engineering judgment that this test confirms i
the above and justifies interim operation until these types can be I
fully qualified by our Wyle Laboratory tests to be concluded next
April or replaced at 'the next refueling outage.t

C.3 Temperature Qualification Method
'~

C.3.1 Standard material long-tenn overload temperature ratir.g

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,

lu
Prepared by: |

Reviewed by:

QA Acceptance: 1

_____._.;___....... l
-

_.
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cility: Browns Ferry Nuclear Plant SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2) Sheet N,0. EEB74-0128.

.it: 1 Revision ncket: 50-259 ~

Date /o 12-vo
' ENVIRO:iMENT 00CUMENTATIO.l REF QUALIFICAT10N CUTSTA4 DING

-

EQUIPMENT DESCRIPTION METHOD ITEMS
.

Specifi- Qualifi- Speciff- Qualiff- '

Paraceter cation cation cation cation
' Stem: 74 Operating Attachment A< 1 Year Attachment Engineering None
ant 10 No. Attachment A Time C.4 Analysis ,

(1)
'

: ponent Cable WCA
1/C #14 AWG (PN) .

:nufacturar: Attachment B Temp ure
147 153 (4) a Attachment C.3 None

' . -

.tel Number: N/A Pressure
(PSIA) 15.0 N/A (4) N/A N/A None.n'ct;on : Contr'ol/ Power

IPCEA S-61-402 Standard
Relative par 3.9, 3.7.2 fla terial

-

-

Humidity (%) 100 100 (4) 6.7 Reauirement None
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 fiUREG-OSS8 Generic.

Radiation Materials Material'

(RAD) 2.1x107 4x107 (4) List Test None
cation: Room 8 Acing N/A ?O voars (2) Attach nent C.? Oner. Exnerience Ncne

'

! cod Level Elev: 552' . -

)ove Flood Level: YesX Submergence N/A N/A
g) N/A N/A- None.

stes: (1) See Section 2.4 in 79-010 report. Prepared by: -f,v7%d8*

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

[' pfg
-

(3) All notes and other information not on these "" ,,

i
sheets are on the attached appendix she.ets. -

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

-

1 .

.



.. .. - ...

,

---- .--..

Attachment A EEB -yr-ot 2 8

y System: 74 Rev 0
Unit: 1

Compcnent: CABl.E 1/c #14AWG (PN)|

Merk: WCA
,

'
.e

,

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

. , - j. ,

1ES3165-II 8 FCV-74-75 CONT A 1.Yehr .

lES3152-II i FCV-74-74 CONT ,

'*1ES540-1 8 FCV-74 .52 CONT-
IES541 I 8 FCV-74-52 CONT ,

4 1ES528-I 8 FCV-74-53 CONT
*

,

IES529-II 8 FCV-74-53 CONT .

j 1ES652-1 8 FCV-74-60 CONT
1ES665-I- 8 FCV-74-61 CONT -4

1ES3040-11 8 FCV-74-66 CONT
1ES3029-II 8 FCV-74-67 CONT
lES3028-II 8 FCV-74-67 CONT .

|lES3041-II 8 FCV-74-66 CONT *

q g
4

f

-

,

1k

I
t

?
-i

I

<

>

0

4 *

! *

I

.

*
,

e

5

\'

i
n

'

7
- .r-- , , , , _ . - -- n ,- ,--y-. - - , , , - - . y ,-- ---,r-- ,
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EEB W OI28
i -

Rev O
'

(' ATTACHMENT B

Mark WCA
_

-

Contract No. M Manufacturer-
1

72C7-75128 PN Plastic Wire & Cable Corp
72X7-74885-1 PN Brand-Rex
73C7-84528 PN Plastic Wire & Cable Coro
67C3-91618 PN Brand-Rex ,

- 72C7-75328-1 PN; Brand-Rex
70C7-54179-1 PN Brand-Rex

TR 822378) "
822639) PN Plastic Wire & Cable Corp72 1
822915)
72C7-83874-1 Plastic Wire & Cable Corp. .

.

'/,
\ .

..

'

.I.

n

:

i .

!
l

..

,

J
'

:,

. \.
.

.

'

.
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Sheet No.: EEB- 74-o/2 8
I

Revision: 0

ATTACIHENT C

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

i
C.2 TVA Engineering Report No.1943 I. -

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
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

temgeratureg,F)for7 days.as the material was subjected to air oven aging of
,

l'21 : (250 Only compartments 1, 2, 3, 6, 9, 10, i

(
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 inviersed 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 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 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, i

in our judgment, the cables could operate satisfactorily for a
r

post-accident of a year.
(

'

|
Prepared by:

Reviewed by:

QA Acceptance:
_ _ . _ . .

, ~
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SYSTEM COMPONENT EVALUATION WORK SHEET (Rev 2)
(}

cility: Browns Ferry Nuclear Plant . Sheet No. EEB74-0129
Revisio'n oit:1 ,

cket: 50-259 Date /o-11-ro

Ehv!lidNMENT 00CUMENTATIG1 REF QUALIFICATION OdTSTAND'ITG-~

EQUIPMENT DESCRIPTION METHOD ITEMS .

~~

Specifi- Qualifi- Specifi- Qua~1ifi-
Parameter cation cation cation cation

~

1 Year Attachment Engineering None.stem 74'
-

Attachment A. ,Operating C.4 Analysis
ant 10 No. Attachment A Time ,

(1)
:=ponent Cable WCA

1/C #14 AWG (PN) -

Attachments
:nufacturer: Attachment B Temp ure None

214 153 (4) C.1 and C.2 Attachment C.3
.

PressureMal Number: N/A
(PSIA) 5.0 (4) yfg nf3 340negfg

m'ction: Contr'ol/ Power LPCEA S-61-402 Standard
Relative par 3.9, 3.7.2 Material .-

: curacy: Reo'd: N/A
Demon: N/A Chemical

Spray.tegory: Attachment A N/A N/A (4) N/A N/A 'Nor.e

:rvice: Attachment A NUREG-0588 Generic
Radiation Materials Material

7
(RAD) 2.1x10 4x107 ( 4) List Test None

'

: cation: Room 9 Aging N/A 20 voars (2) Attachment C.2 Oner. Exnerience None

food i.evel Elev: 552'
)ove Flcod Level: YesX Submergence N/A N/A N/A N/A None

No (4)

)tes: (1) See Section 2.4 in .79-01B report. Prepared by: [MMM~
~

edewed h:[ M}gm/92t//d
(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. -

QA Acceptance:
- (4) See Section 3.0 -and/or Appendix 8 in 79-018 report. -
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Attachment A EEB W ol19

Rev O

(' System: 74

' . ' .Unit: 1-

Component: CABLE 1/c #14AWC (PN) ,

Mark: WCA

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

1ES3152-II 9- FCV-74-74 CONT A 1 Year
1ES652-L 9 -FCV-74-60 CONT

'1ES665-1 .9 FCV-74-61 CONT
IES553-I 9 FCV-74-1 CONT

W.
. .

e

I

a.

-
r

.

O

.

.

.

4

-

i

j' ,

- _ . - , . . _ . _ . . _ . _ - . . .



;--

|
I
l

-

EEB -1'+-O t 24
__
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Rev O
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~

ATTACHMENT B{,
Mark WCA

,
,

Contract No. g Manufacturer.

72C7-75128 PN Plastic Wire & Cabic Corp
72X7-74885-1 PN Brand-Rex
73C7-84528 PN Plastic Hire & Cable Coro
67C3-91618 PN Brand-Rex

~ *

72C7-75328-1 PN. Brand-Rex
70C7-54179-1 PN Brand-Rex

TR 822378)
822639) PN Plastic Wire & Cable Corp

72 1
822915)
72C7-83874-1 Plastic Wire & Cable Corp.

,
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.
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Sheet No.: EEB-7V-o/2 9
I Revision: 0

!

ATTACHMENT C

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

C.2 TVA Engine.ering 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 (NE!!A WC5). gThese 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

temgeratureg,F)for7 days.as the material was subjected to air oven aging of
,

121 C (250 Only compartments 1, 2, 3, 6, 9, 10,
and 11 show HELB profiles which more than briefly surpass the

( sof tening temperature 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. ;

8

TVA has conducted tests (Chattanooga Central Laboratories Report fNo. 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 imersed in
water of 660 volts ac for 6 minutes, 960 volts ac for 5 minutes,
and 2200 volts for 5 minutes in succession. i

'

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

C.3 Temperature Qualification Method
|

C.3.1 Standard material long-term overload temperature rating

C.3.2 Engineering Analysis

C.4 The post-HELB conuitions are less than the normal cable rating and,
i

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

t
Prepared by:

Reviewed by:

QA Acceptance: .

__ _ _ _ . . . . . - . .
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SYSTEM C0)iPONENT EVALUATION WORK SHEET (Rev 2)
c ility: Browns Ferry Nucicar Plant Sheet No. EEB74-0130 -.

~

i t: 1 Revisicn o
,

( ket: 50-259 Date n - 11-sro.j
~

i- ENVIRO: MENT DCCur.EhTATIG.1 REF QUALITIICATION OUT5TA:: DING
; EQUIPMENT DESCRIPTION METHOD ITEMS. .

'

| Specift- -Qualifi- Specift- Qualifi-
Parameter cation cat. ion cation cation

'

achment ing
None'_stem: 74 1 Yea *

< Operating Attachment A,
ant 10 No. Attachment A Time

(1)
:Tponent Cable : WCA

1/C #14 AWG (PN). .

:nufacturer: Attachment B Temp ure "
174 153 (4) C n Attachment C.3

. .

Pressure. ; del Neder: N/A
(PSIA) (4) N/A N/A None15.0 N/A

::Tction: .ContPol/ Power IPCEA S-61-402 S tar.da rd
Relative par 3.9, 3.7.2 Material .

. Humidity'(%) 100 100 (4) 6.7 -Reauirement None

: curacy: Req'd: N/A
Demon: N/A Chemical

Sprayitegory: Attachment A N/A N/A (4) N/A N/A 'Mone

irvice: Attachment A NUREG-0588 Generic
. Radiation

'
. Materials Material

*

None4 4x107 '(4) List Test(RAD) 3.1 vin
: Cation: - Room 12 Aging N/A 2n voars (2) Attachment C.2 Onar. Exnerience None

~

'

! cod Level Elev: S52' .

)cve Flced Level: YesX Sub:r.ergence N/A N/A '

N/A ~ N/A None
No (4)

ates: (1) See. Section 2. 4 in 79-01B. report. Prepared i:y: WW/Md
~

(2) 'See Section 4.1.2 in 79-018 report. g { /4h/A)''

.

* "*"* '

(3) All notes and other information not on these ..
'

g f
sheets are on the attached appendix sheets. -

~

2 QAAcceptance: .(4) See Section 3.0 and/or Appendix 8 in 79 01B report. g
-

.
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Attachment A EEB 74-0130

Rev O
[ System: 74 _

- Unit: 1

Component: CABLE 1/c #14AWG (PN)
Mark: WCA-

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

1ES1169-I 12 FCV-74-77 CONT A 1 Year
,

lES1170-I 12 FCV-74-77 C0!rr A 1 Year
.
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EEB 74-0130
.

ftey O

('',-' ATTACHMENT B

Mark WCA

Contract No, M Manufacturer-

72C7-75128 PN Plastic Wire & Cable Corp
72X7-74885-1 PN B rand-Rex
73C7-84528 PN Plastic Hire & Cable Corp
67C3-91618 PN Brand-Rex ,

72C7-75328-1 PN.
~

Brand-Rex
70C7-54179-1 PN Brand-Rex

TR 822378)
822639) PN Plastic Wire & Cable Corp72 8-1822915)
72C7-83874-1 Plastic Wire & Cable Corp.

.
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