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OFFICE OF THE
CHAIRMAN April 22, 1985

The Honorable' Leon E. Panetta'
United States House of Representatives
Washington, D.C. 20515

Dear Congressman Panetta:

This is to update my letter to you dated May 29, 1984 which addressed the use of
suspect Raychem-Flamtrol (Flamtrol) cables in nuclear power plants. As you may
recall, my previous letter stated that the only utility using suspect Flamtrol
cables in safety-related applications was Carolina Power and Light Company at
its Brunswick plant, and that we were evaluating the Brunswick issue on an
individual case basis.

Subsequent to my previous letter, Wyle Laboratories has tested samples of
Flamtrol cables taken from the Brunswick plant, the results of which are con-
tained in Wyle Laboratories' Report No. 58883 (Enclosure 1) dated August 24,
-1984. We have evaluated the test results and the content of the tests,.and
have concluded that the Flamtrol cables being used at the Brunswick plant are
fully qualified for their intended service. This conclusion is contained in
a letter from Mr. Domenic B. Vassallo, Chief, Operating Reactors Branch No. 2,
Division of Licensing to Mr. E. E. Utley, Executive Vice President, Carolina
Power and Light Company (Enclosure 2) dated March 5,1985.

Based on the foregoing, we consider the Flamtrol issue acceptably resolved. If

you have any further questions on this matter, please do not hesitate to contact
. us.

Sincerely,

) -

,/,my q (L ( b^k u -r
,

,

Nunzio J.d alladinoP

Chairman

Enclosures: As stated
'
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ENCLOSURE 1

TEST REPORT' '

$
58883
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DE 58883SceNTmc SERVCES & SYSftm8 GeoUP OUR JOS NO.
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CONTRACT
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CAROLINA POWER & LIGHT COMPANY
Brunswick Steam Electric Plant 91-Page Report
Southport, North Carolina 28461

24 August 1984g
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ENVIRONMENTAL QUALIFICATION
OFg

NN -1000V CONTROL 7/C 12ANG 1975 CG12-400 CABLE|
Post

CAROLINA POWER & LIGHT COMPANY
BRUNSWICK STEAM ELECTRIC PLANTS 1 AND 2
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1.0 senemur
#'

Four Seven-Conductor Cables, Part No. CG12-400, were received for
l test in accordance with the referenced specifications. The
l specimens were furnished to Wyle Laboratories by Raychen.

g cable jackets were marked as follows: Raychen-Flantrol
-1000V Control 7/C 12ANG 1975 CG12-400.-

The specimens were subjected to the followir.g tests:

! Irradiation Test * 2 specimens 6.2'x10frads
! 2 specimens 1.1 x 10 rads

| Receiving Inspection 4 specimens -

| Thermal Aging 2 specimens 254F
2 specissns 284F

LOCA 4 specimens
voltage Withstand 4 specimens

* Performed at International Nutronics, Inc., Irvine, California

Functional tests were performed before and af ter each test, as
required.

,

There was no visible evidence of damage or deterioration of any

( specimen as a result of the test conditions.

l- The specimens held voltage at rated current throughout the test
and passed the post-I4CA voltage withstand tests.

| For additional information, including test equipment used, refer
(
|-

to the test data sheets included in each section of this report.
I

i
-

Carolina Power as referenced in th.a report means Carolina Power
a Light company Brunswick Steam Electric Plants 1 and 2.

Reference to cable or specimens means cable CG12-400.

i

|

.

1
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2.0 EEFEEMCES

2.1 Carolina Power & Light Company Purchase Order No. B-22403, dated
27 October 1983.

2.2 Wyle Laboratories Test Plan No. 566-1674, Revision A, " Test Plan
for Demonstration of Raychem Cable for Qualified Use in Class 1E
Service, Primary and Secondary Containment, for Carolina Power &
Light Company", dated 1 May 1984, included in this report as
Appendix I.

2.3 wyle Laboratories Test Plan No. 566-1674-1, Revision A, " Test
Plan for Voltage withstand Level Testing of Raychem Cable Samples
After a I4CA Test for Carolina Power & Light Company", dated 1 May
1984, included in this report as Appendix II.

2.4 Wyle Laboratories Quality Assurance Manual No. 380, Revision D,
dated 15 April 1984.

|
.

:
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EECEITING IMSPECTI M -

.

.

1.1~- TEST PROCEDURE

Upon receipt at Wyle Laboratories from International Nutronics
upon completion of the irradiation test, the test specimens were
visually examined for evidence of damage which may have been
incurred in shipping. Results of the visual examination,
together with specimen identification information, were recorded
on the appropriate test data sheets.

The test specimens were received in two boxes, marked "A" and "B".
"

Box "A" contained specimens labeled A.S and A.0, as shown on Page
1-2. Box "3" contained specimens labeled B.5 and B.0 as shown on

! Page 1-3. Each conductor was identified by heat shrink tags
applied by Raychem prior to shipping.

The test specimens were mounted on 30-inch diameter mandrels.
Test specimens labeled A.O. and B.O. were to be tested with the;

jacket ends open, and specimens labeled A.S and B.S were to be
tested with the jacket ends sealed.

The identification of the wire assigned numbers as referenced en
Page 1-4 is as follows:

o Carolina-assigned wire numbers taken from test plan
o Carolina-assigned identification numbers were those

tagged at Raychem
o Wyle-assigned wire numbers were used for electrical

hook-up only.

1.2 TEST RESULTS

There was no visible evidence of damage to the test specimens upon
j

receipt at Wyle Laboratories.

.

! .

_ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ . _ _ . _ _ ______. _ _ . - _ _ _ . _ _ _ _ . _ _ . ___ ._ _
-
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DATA SHEET -,_

cuesomer AA A d L/AM f a sUSA som No. $$$S3
.f- 2 3 - 8*Yaea.

<

seensmen W/Mf s AC4A/O |.a' e

RECEIVING INSPECTION

:_-

No.of Specime.n Receeved S SEUEN $WDCY / (g u ffO

Record identification informatiori exactly as it appears on the tag or specimen:

Manufacturer 8 4 )' 6 # 4'M

Part Numbers O S /1 'VO O'

.

How does identification information appeer: (name plate, tag, pointed, imprinted, etc.)

YA 4.C

* AC -) As- C A o-r 40-C
A r .1 41- 7 A o-3 A o- 7
sr-3 s o -n

*

M-V 4n 9_

A.f- J' 4a- 1

Examination: Visual, for evidence of damage, poor workmanship, or other defects, and completeness of identification.

Inspection Results: There wee no visible evidence of damage to the specimens unless noted below.

.
4.

* If additional space is required for serial numben, use an additional page, or reference first functional test data

sheet (if applicable).

enseectee av G * C- 404/A
sheet No. A - / /s A of

AsereRf1lM A /2S 7"|[*f9_
Detes

(EC. Perm Aserewed M

~- _ . _ ... ._. . . . . _ . _ . _ _. .._.. _ ___ _ _ _ _._._ _______ .__ ___-.._ _ ._._ _ _ _ . _
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DATA SHEET
. !

|
1

|

Cssaws Awsx ,,.o. rrgr3e .mer

[- 2.7- 89'oat.

seecamen LAl/11 4 AMADAfL

RECEIVING INSPECTION

,

No. of Soncimens Rocerved. A S $1| f Y $ 2 M Del C 7 0ft $A 22 $f
Record identification information exactly as it appears on the tag or specimen: 1

Manufacturer A4 PAM[#/
.

Port Numbers __C6 /d * YOc
'

How dose identification information appoor: (name plate, tag, pointed, imprinted, etc.)

7245

M: Ar- / Br- d nr / Bo- C:

as a ar 7 no- n so- y-

AS~ ] RP 3
as- # no-+
A r <' Bo- r

Examination: Visual, for evidence of damage, poor workmanship, or other defects, and completeness of identification.
,

Inspection Results: There was no visible evidence of damage to the specimens unless noted below.

* If additional space is required for serial numbers, use an additional page, or reference first functib test data

sheet (if applicable).

ine estes ey ( f* lhAfd
sneenr.o. > > >_ s, or

i Aeerewee , f2AlZ1 / d M D oetes $*N*N
# ~' ~ '

W ele
EC. Perm Asereves M

-- _ - _ - _ _ _ _ - - . _ _ _. - -__- . . _ _ . .._. , - - - - - . _ . . - - _ _ ..
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=~ DATA SHEET-

1-4
.

TEST TITLE Wff IO | ^*/C'MF A* E*'**'r T2'tru # r'nz '7Date S -C'' OV
Customer r* AfD'"* $ >-l' Job No. GR8.7
Specimen /AIC.Nf/// 7 NA/cTes c/&rf Technician M/M~4/~
Part No. U/2 -Yoo Serial No. # Engineer. M

/srcrxan s.nr cswawn usom new.o w wr scr + r.o
sknzn ceset w wax w e.r z u urxe mn'.

wpiri I po-/ I-

WArr/suw & Jo-4 .2
upar I /S-/ 3

.

A Want/dskt f AS-4 . _._ 4
kHs77 ) 80-/ .. .. . . S~
upirr/suce- 4 4o-t . ..4
wxirr . / M-/ . .. &
WMitT//Mc! S BS- 6 . . . . . . . .. . S .

. . . .

fr.o 2 do-2 . . . . . . _ _ . . 9

diur 5 Ad-f /0

Arp 2 M-2 . .. . //

8 dive S /S-f . . 12
13Aa0 A do-2 . .

6wr f do-f .
/ +'

fr.0 2 M -2 /f

Awi S &f .. .. ./4

Gene s to-3 .N .
17

ossnr 4 Jo-Y . .. /9
| Assrk ~3 AS-3 If

C dwdf 1. .MTV . . . . 40
Gdak 5

. G-3 . . . o2/
. wcf 'l 40-Y . _

J2
3Sack . .. .. 14- 3 . _ _. 25

mac/ Y AS '/ '.2y

discs 7 no- 7 .Ao-9
s,/A ducf 9 sf-? M-?

6u.cr 9 g-9- so-?
Auer 9 iu-4 As - p -.

MMW6148-42 QA Form Approval
- . . _ _ __-_ ____ __ _ _ _ __ .
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' SECTICat 2

IRRADIATI M TEST

2.1 TEST PROCEDURE

The test specimens were shipped from Raychem to International
Nutronics for the irradiation testing in accordance with
Reference 2.2, Par. 4.1.1 for Condition A and Par. 4.1.2 for

,

I Condition B.

2.2 TEST RESULTS

Data sheets for the baselinet functional test prior to the
isradiation test were furnished to Wyle Laboratories by Raychem,
and are included in this report section.

Irradiation certification data sheets are included in this report

section.

6 The baseline functional and irradiation tests were acceptable and
comply with Reference 2.2

1

I

|

.

t

- _. - - _ _ .
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| nb - rR !
~

'

l AS-I 3 Sx mA
: ds- 1 Six m'3 .
f

As- 1 3 x 1a/2-
Ai-4 .1A*11n!2. I

h As-C 4x to*
I AC- G S )(10'2

AS-9 S* x to'L'

1 AS-l # rid 81
A0 - 2 4 X th'3-,
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AA -4 2.skiaA
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INTERNATIONAL NUTRONICS, INf.asg
:
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!

CERTIFICATION

CUSTOMER NAME: WYLE LABORATORIES

|

CUST. PROD. NO. 58883

I.N.I. RUN NO. WL-012
:

DATE RUN: May 11,1984
7

DOSE RECEIVED: 6.2 x 10 rads Air Equivalent , _ .

SOURCE TYPE: Cobalt 60*

.

.

SY / | l_ _ *
. . ,

TITLE A4Np" =_rrf#

DATE 8/18/Af8

|

.

1962 Barranca Road /Irvine California 92714 (714) 863 9361*

-- - --?---___________. _ __ , ,_
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WYLt IRRADIATION DATA SHEET sun
-

(M be returned to Uyle Laboratories), 2-4

REQUEST (To be completed by wyle Laboratories)

Dates f- & - FV wyle Job No. .$~f P F7 wyle P.O. No. 3" f 73 4
Specimen: "A ,, L. .Fla 4 rel "T*vn un cluelded ,ia_rire},) t" LPart No. (1# /t Q 4*23.ct-f it-tJ B
Air Equivalent
Required Doses Min. /._2 X 1 c1 Max. (n.12t fe7 Rate not to exceed Ixtob rads /hr
Source Type: Cobalt-60/ gamma specimen rotation required: Yes ' No I times
Sketch required: Yes No

No @Post irradiation contamination check required: Yes

cosimeter g Standard (min and max. O othar (=katch ****=had)Locations: expected locations)

a hs Alarke) YComments Cnmdi1/.. A f k' i ,o,s
*

,

dYka, FNh7tiorv A fnL 9 ad#A fu)*/ /T h Y /s $ #a antA r s's O/A / nt'

op & Led.1
DATA (To be completed by performing lab) RUN NO. W D /2

(.t&Joos) .
fac111ty: 1*A)fftfAW7?px)4t.- AR,trfba.M"if u3d Technician J6Asa3 P 6' d'u 11 !fn d)
Total Dose (air): Min. L h '(rads): Max. (rads)

Rates' s.es/A' rads /hr Sketch (if required): Please show
' * *' **# ""#**'Number of dosimeters used [a . specimen, and dosimeter placement.

Dosimetry: A d . 2 r. h* e ri e Ash MtM fa
f WAb A8 A. fan A fB hat / JA.) At b . DA.) t/M1s'#*D
to $12 k es- 2v nALs1 raws /v Anta#Ariani
dA f ffrHeMs*t de t.e f i* f * 2 ) A A- MA> 1DAAAMAr

Contamination Check Results (if required): AM

Specimen rotation description: #h " #'## '#d *
Ar Me #n)aw we r*

Comments:

fr1 Arrrnna s w s< sa nor_t an

riaere in nDa s u .v*

Date and Time In: D/A outs e[A- .

Oakmet Raldwin hereby certifies that the above information is the re-,

'

suitof complete and carefully conducted tests and is to the best of his knowledge true and
correct in a11 respects.
Date f/28/Aff- Sup'r Signature [ A-- Title Af 4A/7" N#4.W W

r

rorm No. w,os on corn Approva1 4 # #
. _. -- -- _ _ _ - _ - - - - . __
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LOCATIDN DETERMINATION WORKSHEET

| DATE: 5- //- R V fcr Page i ef T
*

j 10 CFR 50 App. 8 Work

Crst. Name: 40 YL s- Cust. Job No.: 5BBB3 I.N.I. Run No.: wo m 2
7Max. Dose: &B1g /o Rads Min. Dose: /,1, /o7 Rads Max. Dose Rate: /. o r io' Rads /hr. Dose Equiv.: r, u-a_.,4. ,

I.D. No.: .A Dimensions: 11 x Wx D Weight: Physical Char. : /,*rtstv-Aceurm rw i
Comments: ret teauserp m1t .w m As armara nr ,-a r c.o ,n m ,s ensrsunia - or=- r?'OEN"**

|
! ,*ad 71 _ s/1w*

! DOSE DOSE
'

THCK}A8SORd. IN H O EQUIV.
SPEC' LOC. RDNG. A850R8

(ca. 2

i x 106 x 106

to " .399 .31y .2Bb /.22 AVV /30

/2 ' .38C . 336 .319 f. 0 5' /. /9 J. o ?

/8* 226 23/ .2 7/ . a s' .H .R4 4
'zv' .267 2/2 . 30 </ , f, 9 .76 . tn A

0 I
,

.50' .2VI . /86 .2rs' .&3 . ?o 63 h e
.

O iM* ./ 75' ./20 .2A7 . // 72 78 rerH' '
'

s .

.

.

.

.

.

-

i s.uonsson ution--uanensnunat

Dosteetry Run Information: RTM Start: v7/6. 3 RTM End: '/ 7/ 7. 3 Net Time: /. o w e s

Dostmeters Placed By: DAA Date: g - fr- sv Dosimeters Read By: d/b Date: .s -a-gv

Q.C. Approval h No //18 Location: //,ja.1,3 bte: f/sp/ M
.

Rads /hr.c Dose Rate Min.: p. 9r /o' Rads /hr. .

#
Dos 2 Rate Max.: oA -

.g_- . . .
,

'

't. ::-
o w

.
.
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CUSTOMER NAME ums Asea /mt w r< ssess
.

CUST0ER J08 NO. fAAAI
24

I.N.I. RUN N0. Le)L oIf .

DATE E*///|A</
TEST $,ECIFICATION: Le~ss ussrb DMr sanct sa' Mrn .wsrn nr* 1W

t%s%xf* r's n* erMrss n w' as nr an d DL 32-

ROTATION REQUIRED: / YES N0
............................................................... ......................,

I

TINE / DOSE INFORMATION: sr/M u)Af stner'D sA A ririn asi. 9xse ' --

AMD< PfA Acauf Att G'o a a n Le M - - - - - - - -

RUNNING TIME METER (RTM) go;( A

DATE S Ii/A/ RTM IN 97/7,3 DOSE RATE MIN e.9f/o' DOSE MIN JZ 9x /66

DATE s /3/Bf RTM OUT &798J SIDE 1 DOSE RATE MAX DOSE MAXi

TOTAL HRS J1

DATE f///IjY RTM IN #9/f 9 DOSE RATE MIN o,9//o' DOSE MIN I 79/Io'

DATE f /Bf RTM OUT Nf/f,o SIDE 1 DOSE RATE MAX DOSE MAX

TOTAL HRS J. /
~~ ~

i,

DATE s-/17/tv RTM IN #975' 7 DOSE RATE MINo. 9#/o' DOSE MIN o,34 YIO'-'

DATE s*/1 RTM OUT 4 9% / SIDE 1 DOSE RATE MAX DOSE MAX

TOTAL HRS .#

DATE RTM IN DOSE RATE MIN DOSE MIN

! DATE RTM OUT SIDE DOSE RATE MAX DOSE MAX

! TOTAL HR$

DATE r/r//W TOTAL HRS 34,f SIDE 1 DOSE RATE MIN . fy/o' DOSE MIN 1/. M,S'tO'

DOSE RATE MAX DOSE MAX

. 8Y ) _

f 'E(b"TA,,RO,Eo v

- -_ . _ ..
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CUSTOMER NAME u)vts u nse M ssr<
588' 34

CUST0ER JOS N0. c a s s_f .

.z c..

Ic,M.I. RUN N0. u>t or2,

DATE ,_<'lis|2V

TEST SFECIFICATION: AfQuine'n DnM nn / i Ar swrnutsD nr rne
$$Afff/d d $M.)YfAL/r)$ bJC fd$ AfAn)hAd*L

.

ROTATION REQUIRED: / YES "N0
.............................................................. ......................

TIME / DOSE INFORMATION: /cru roAs nen so a net n a s a 9 ;e /a '
!

! - 8M Ed"A A(Ar.># M iT
~~ ~

C & t; , u d,n spot"
~

r

|

| RUNNING TIME METER (RTM) gog A - - - -- . -

, ,

DATE g / h RTM IN 4/W8] DOSE RATE MIhfs/o' DOSE NIN 17, 9x lo'

DATE S'/VIV RTM OUT V7793 SIDE 2 DOSE RATE MAX - - ~ DOSE MAX - ' - -

TOTAL HRS 3 /
~'

DATE SI1/df RTM IN 4/9/96 DOSE RATE MINP.9s/o ' DOSE MIN f 1 9tto"

DATE Shl/M m OUT WM/ SIDE 2 DOSE RATE MX DOSE MAX

TOTAL HRS J. /
- ~ ~

DATE r/>v/# RTM IN 4974,/ DOSE RATE MIM9r/o' DOSE MIN d SGrlo'*

I DATE S'/24r/sv RTM OUT </974 g SIDE 2 D0SE RATE MAX DOSE MAX-
-'

TOTAL HRS _ #
" - - ~-

|

DATE RTM IN DOSE RATE MIN DOSE MIN
~

DATE RTM OUT SIDE DOSE RATE MAX _ DOSE MAX
~

TOTAL HR$
- - " -

DATE S Mdv TOTAL HR$ l'/,f SIDE 2, DOSE RATE MIN . 9t/o# DOSE MIN 3/,d8//06

DOSE RATE MAX DOSE MAX
, ,

.

O

^

/ zee.ARRR0. D .,
,

. - - . . , _ - .. . .. .-. - - - - . . . - - -
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INTERNATIONAL NUTRONICS, INb

.. .__

'

2'

o

CERTIFICATION

CUSTOMER NAME: WYLE LABORATORIES

CUST. PROD. NO. 58883
~ ^

I.N.I. RUN NO. WL-011

DATE RUN: May 11,1984
'

8
DOSE RECEIVED: 1.1 x 10 rads Air Equivalent - -

SOURCE TYPE: Cobalt 60 --- --

T

...

..

BY .[H.

r

TITLE A A N T #AM # # A 2
.. ..

DATE .f/28/M
i i-

.

|

1962 5arranca Road /lryme, Califomia 92714 (714) 863-9361
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WYLE IRRADIATION DATA SHEET sah
usmusamm -

(Tts be returned to Wyle Laboratories) 2-9

REQUEST' (To be completed by Wyle Laboratories)

Date s f- 9- Je/ Wyle Job No. S~~P P P3 Wyle P.O. No. 3 ~893 /.
Specimen: *Le- TL Jewl*TM unrks*Idad Ierboled en klo s Part No. fir:Je 44 19.01-Ilt-um

Air Equivalent
Required Doses Min. 1,1 y i o I Max. f.21 XIOY Rate not to exceed / Kf e 0 rads /hr
Source Type: Cobalt-60/ganea Specimen rotation required: Yes No I times

Sketch required: Yes No Q
Port irradiation contamination check required: Yes Noh
Do:imeter Standard W . and max. Other (sketch attached)
Incations: expected locations)

a las /A rka2 It'a===a ts NJ i k a . "B Sk l ,s .*,

'

1k er_ars,s d de rr, 1/ sal | L e n u a rarr o ) a d F L s- Cowle |r- edrlia s-
o V M e' stadov)
DATA (To be completed by performing lab) aun no, y., ,_ o f,.

|
Etc111tya s,-r:1xhtmm u ,, w ,o e ,a /',s.r, o A Technician Jna ns p? WCu L r a riA4

| Total Dose (air): Min.1/ vias (rads); Max. (rads)
.

I Rates a.9, a * rads /hr Sketch (if required): Please show '

* "##* * **' #"# **# * ""#**'Number of dosimeters used: [, 1

specimen, and dosimeter placement. I

Do3imetry: A. c. t c. wAeseu saa asis avr ,-n

Aran AA.ts Ade n na.es in M.s . L swanemen h

|> >2 Da st Av ants anraa w- a m sn,in n es -

o s mier e m . . u >> >> < . n. A 1 m n m n* n .< *

.

C ntamination Check Results (if required): 2.) 4,,

|

"#" #d ''# '3'oSpecimen rotation description:

| /2h * ' Ar Aart sons v' nMr

Comments:

sem- arvwws enir,s => n- -s _< um
'r, - sw is mm x,-

Date and Time In: a./+ out (>/,
.

Robert Baldwin hereby certifies that the above information is the re-

cultof complete and carefully conducted tests and is to the best of his knowledge true and |
correct in all respects. '

. .

Sup'r Signature [ 4' - Title AfAWF' N##.Data /M 8/ M
-

.

@ Form Approval MgForm No. W908
|

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



LOCATION DETERMINATION WORKSHEET

DATE: f-//- BV fcr Page l of1*

10 CFo 50 App. 8 Work.
-

,

Ccst. Name: iM4 / Cust. . lob No.: fBBB3 I.N.I. Run No.: e,n of/ . ,

Max. Dose: /1/ r/or Rads Min. Dose: /./rfoA Rads Max. Dose Rate: Aove' Rads /hr. Dose Equiv.: ffa de(gig
I.D. No.: .R Dimensions: 11 x Wx D Weight: Physical Char.: pass-ruwm 7-y .

ww wo e 's narvorec
Comments: rar iraarrep n>se sur e nr ars.suxto ar ,as creann e, arnwr a rwe --m -~ -

,

.

DOSE DOSE soum ssDa~
THCK SPEC

LOC. RONG. A8SOR8* (ca.h A850Rh. IN H 0 EQUIV.2 ,

x 106 , jo6
i

(s * R9 1/s/ .323 122 ASY / AB s

/2 " .1 90 . n s' . 31/ 167 /.22 f. 0 9 nn ,

. 70 --IB* .N/ .226 . 31S' . fo /. 00 '

.bl * - .215' 220 . dol .73 .Ro .72 .

'

36' .224 . //r ') .2Al .&o .( 7 . l.n

9
'

3C . 10 7 ./s2 .Aoy .sn .57 . S'l s.

.

; :-
'

.

i
'

1

| 5
>.

Dosimetry Run Information: RTM Start: v7//,,3 RTM End: 4/7/ 7. 3 Net Time: /. o w a.
Dosimeters Placed By: DJ A Date: 5 -//- A V Dosimeters Read By: b Date: f- // -es/
Q.C. Approval h No #[ Location: |B uvug3 hte: J/#fAff
Doss Rate Max.: M Rads /hr. Dose Rate Min.: . # y /o ' Rads /hr.

-

. ,

_

E* us

.'.- c,

_ __ _______ _ _ _ _ _ _ _ _ _
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.

CUSTORR NANE IMi r' L anssa rnLift
!

CUSTOE R J08 NO. fAAA3 54883 ; - - -- -
|

2-11
1.N.I. RUN NO. ^ - -- - - a ^ t t ~1A

'

1

DATE '.S'////84'
\ TEST SPECIFICATION: M busorn sac .tyno Ar wrAraero an- -ra +-

drs a e rise erxirrt uA)r or rdt M 4MbefL

ROTATION REQUIRED: / YES N0
............................................................. .......... .............
TIME / DOSE INFORMATION: &.s g i /rra m< ste rs ,o a. som a nr1

\ 9 y }D M< pra usuf ArQ E/D u rv a t env r
S

-

RUNNING TIME ETER (RTM) sox d
'

i
- -

|

! DATE s-/i/4</ RTM IN #7/7,3 DOSE RATE MIN fr /a # DOSE MIN /'9fe/o'f
|

| DATES-//v/sv RTM OUTV771,3_ SIDE I DOSE RATE MAX DOSE MAX

TOTAL HRS M

DATE r/1//sv RTM IN 49/r. f DOSE RATE MIN ##/d# DOSE MIN 4(9fe/4',

DATEf////dV RTM OUT 4/41/V SIDE 1 DOSE RATE MAX DOSE MAX

TOTAL HRS 5.T

DATE 52h'/ # RTM IN 4/9 7 5 7 DOSE RATE (4IN 9Y/df DOSE MIN 4.3x /o# .

DATE f//MM' RTM OUT #974.f SIDE i DOSE RATE MAX DOSE MAX|

TOTAL HR$ 7

DATE RTM IN DOSE RATE MIN DOSE MIN

DATE RTM OUT SIDE DOSE RATE MAX DOSE MAX

TOTAL HR$

i

DATE SIM/fV TOTAL HRS d/.2 SIDE 1 DOSE RATE MIN 9r/o # DOSE MIN ff o8t/o'i

'

; DOSE RATE MAX DOSE MAX
, ,

i
-

d JBY e
.

APPROVED BY / du- -
,

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

_ _



- ___ - ____________________

_

eu$ roar un nur www u --

. .
s..., ._-

CUSTOMER J08 N0. rAAA2 2-12

I.N.I. RUN NO. 4 @_or/ ta-m

I

DATE '.</>/ |8V
.

TEST SPECIFICATION: fre u r AfD nur 3Mnu Ar m est w rs Ar 7 sy-

drwr TM/t <* DJ YH L u)f AF rus m4Dnor2.
'

1

ROTATION REQUIRED: / TES N0
................... ...................................... ........................

TIME / DOSE INFORMATION: /rsu au wen so e serra as e s /a#
'

.

#An ar2 m ud AIA KM U s J AL COT *

RUNNING TINE ETER (RTM) gog 8 -

#.DATEriv/sfRTMIN (772 7 DOSE RATE MIN fr/d D0SE MIN d,3 Y/o'

DATE /d/g( RTM OUT #77f.<7 SIDE 2 DOSE RATE MAX DOSE MAX
, ._ _

TOTAL HRS 7-

DATE rif f / RTM IN 4/ASA ? DOSE RATE MIN 9r /a f D0SE MIN 4G///o'

DATEf/24/WRTMOUT##44.3 SIDE 2 DOSE RATE I4AX DOSE MAX
.

TOTAL HRS #B
"

DATE c/1/Af' RTM IN #f1/# DOSE RATE MIN 9 r/of DOSE-MIN #9ft/d' ,

D7'E5/1///W RTM OUT //f14,9 SIDE 2, D0SE RATE MAX DOSE MAX
.

TOTAL HRS 6 5

DATESIV/B/RTMIN 9974.f' DOSE RATE MIN ft/b #~ DOSE MIN d.Je/o#I

DATE f/1(d+'RTM OUT #977./ !!DE 2 DOSE RATE MAX DOSE MAX

'

TOTAL HR$ .7

DATE .r3Vdf. TOTAL HRS d/2 SIDE 2, DOSE RATE MIN fr/a # DOSE MIN f f o e r/o?

D0SE RATE MAX DOSE MAX
, ,

.

.T f L e d 2 A' L -

[ L-APPROVED BY -

,

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



, . . . . . .
-

. .... e_ . . . . . .._ - .

. . . .

. . . :. . . . . - . . . -.
,

M afpoaf NC 58883 |.

- - - . _ |
wenameopuAnosa,rece:o scam 3-1 '

, , ,

SECTION 3

FtWCTICMAL TEST

,
-

!

3.1- TEST PROCEDURE'

i

Insulation resistance measurements were m&d* between each
conductor and all other conductors in the cable at 500 vde af ter - '

one minute of electrification.
. . . . .

These measurements were made. before radiation exposure by
Raychen. Following radiaticn, t,efore and< after thermal aging,
after installation in the preasure vessel *, and at the times
shown in test profile, (see Figure 5-4) the measurements were
made and recorded by Wyle Laboratories personnel.

* The IR test after installation in the pressure vessel as shown,

'

on Page 5-17 included all penetrations and lead wires
i

l

3.2 TEST PZSULTS
.

Results of the pre-radiation functional tests are presented in
Section 2 of this report; results of post-radiation functionals
are included in this report section. Results of ' subsequent

functionals are presented in the appropriate sections of this
report.

Test equipment used for the functional tert is listed on Page 5-42
of this report.

!

.

|

|

| -

!

__ _ _ _ , _ . __
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S.. 3
. m =~- DATA SHEET '-'

.

-

/OST ggpse 7m xxe masc n ,,, f-)] . gyTEST TITLE

Customer CAfN wA s0nusA Job No. 588 U
Specimen AA Vhtm ke*rd waJtT~of /AAA.F.c Technician ///2ME
Part No. C 4 ed - FoD Serial No. */4 Er:gineer.

.

. sever sar VAs.M Eosm2 wix so vnur tsa .r3

jf-/ Sa o '% /O gf-) .$. 0 X /J "
As. g 1. 9 x to " as-a '/. o x ic "
ps-3 4.4 * io " as-3 2.6 .x is "

,

As-y ; 9. 8 7 fo '' as-y .r. g y so ."

As-f . 4. S . x i o. " as-r 2. I . x .. i o "

n.s -4 s. 2 x to '' BS-6 3..C * 1o",

AS-? S. 3 x so " B5-1 .
2,4 .1 sc "

~

#
A o-j 6. Y X /O go.f 3. 0 y jo "

h o-2 9. A F LM " B04 . .'f. o x .J o '' ,

Ao-3 6A > to " B* 3. .
3r ; M. /0 .". . . . . . .

.

Aa-i 9. 9 x to go-9 3,s x to''' d
.

''

ho-$ f. Z x /0 " Ba~5' . l. 9 * /0
110 4 Vf x t o" Bo-6 3,4 x lo "

#
40-9 't. 8 7 /0 " 30 'l 2. 4 x /D

.

i

! .

|

|
l

*
I
,

.. _ . .. .. . -
*

s

. .- . . . . . .. . .e y. +. . . a. * . . . * . . * *

. . ' . . . . .. . . .. .
. . . . ..- . . . . . . - . . - .. . . .

. ..

L . _ d. . . ;. . . . . .. -- .4. .. .... . . .
.

-. 4. . . l , - . .. , . _ . . $ . . ..... . .'...;. . . . . . . . . - - . . -.-.---. ,- - ..

.- .. _ - ..' .. .
- . . . . . - -- ,. . ... . . . - - . . ......

;-
> .

;
.

.
..

~ ]- g F * ~ ~ ~ t '* 7 . .

* s i '

hI .. I ' 1 4. . 1
. .. .. . 7 .. L . .. , . . . . . . . . . , ,.

- - .

i . t , , . .

- - -- :
. -

. . . . . . . .
. a --.

- . - .

#M
. . . _ . _ - . . - . - . . - . - . . - - _ _ _ . . - . - . - . . _ . -

..._ - , _'wous-.2 QA Form Approval
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,

SECTIou 4

'MERBIAL AGING TEST

; 4.1 TEST PROCEDUlut
!

The test specimens were installed in two temperature test
i chambers.
l

The specimens on Mandrel "A" were installed in the
first chamber, and were subjected to a stabilized temperature of

; 254F for a period of 100 hours. The specimens on Mandrel "B" were
| installed in the second chamber, and were subjected to a
! stabilized temperature of 284F for a period of 100 hours.
|

! The thermal aging test was performed in accordance with Par. 4.2
of Reference 2.2

t

! At the conclusion of the test period, the specimens were. removed
| from the test chambers, were visually examined for evidence of
! damage or deterioration, and were subjected to the functional

tests of Section 2.
i
1

4.2 TEST RESULTS

!
There was no visible evidence of damage to the specimens as a
result of the test conditions.

L Data as shown on Page 4-5 is incorrect due to the test leads being
reversed. Refer to Page 5-16 for the correct data.

For additional information, refer to the test data sheets
included in this report section. Test equipment used for the
thermal aging and functional tests is recorded on Pages 4-6 and
5-42, respectively.

.

, _ _ _ _ _ _ _ __ ~ ~ ~
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!

R: port No.
sms ;-

M .e -
Page No. l

:
a nvsfaus

4-2 ---

- e" " DATA SHEET
TxraMAI, ACING SIMLUTION !

TestTiele
$4st!/41AN /** Ni e 2 6, u,, SNU |

,

y,,,,
o. r . se.~ t' E-PY

*p.n ne B ** C C 13 'd * D 0.r. Teer Cemel.*A*O f* W
s/N Ifd der - /df Amb. T.mo N## I Y ##
s, w h T P swit.7W A a20n...

' 'l . 1.1 r.. u.a. 4 /Ar....
se im.e T.ao 2 M 'E

g - N / /t#[
,

!

PROCEDURE
.

The specimen * was installed in a suitable temperature test charter. The

specimen was subjected to the stabilized " accelerated" aging temperature **
environment for the periods required ** -(as shown on Page 4-4).

At the cenclusion o f the test the specimen was visually examined for evi-
dance of physteal damage or deterioration.

TEST RESUI.TS

Results of the post-test visual inspections are listed on Page 4.4.

* Or specimens
** Values calculated in .he aging analysts

.

r....a e, de C M#'d'

se . w. s a s.. yas y m ... a/J e.,.. M
' 4 d2No a ss. u.. - s .oQ. C. Tor:n Approyal. M rh y /t ;y'

,,,,,, # g,,,,. . . . .

-- _ __ ._. _ _ - - __ _. _ _ _ - . _ _ _ _ _ . . _ . _ _ -- , -
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R port No gggg3
--
a rvsmse Page No. '-'

.

DATA SHEET~ ""

THERMAL ACING SIMULATION9g

i, es.ea.o ma m r3n.n
S- J 5-Wo... r . se.s

a & n - no o. r ,e a. s i- a - nr. n.
- (# ' A2'' L' re- 4A r e 72 'I * /+ 'Is/N

so W h. T"? d L dL S am A n,,, M
' ' ' '' V L1 r... w.d. *#p ..

s;.r. 2 Iv '/
__- L4f s At f

e

PROCEDURE

The specimen * was installed in a suitable temperature test :hamber. The
specimen was subjected to the stabilized " accelerated" aging temperature"
. environment for the periods required" (as shown on the following page).

At the conclusion o f the test the specimen was visually examined *or evi-

dance of physical damage or deterioration.

TEST RESULTS

Results of the post-test visual inspections are listed on Page 4-4. ;

* Or spacimens
** Values calculated in the aging analysis

.

C. C. donne-
r..,a s, a/a,

s-... w. s. n ,.. . ns c( .L o. .m. .

nhA B alb .ono a ss..e n..
Q. C. Form Approval dep/- 4.,,.. 4 'WW ' o.... f-/4 -fp i#

. . . . .

|

|
!
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58883-

wvLs LamoRAToREES
DATA SHEET 44

AbtsLiWA A ** U skcustouen
Test h T!E.AMAL AGING SIMULATION

Job No. (MD3pealaea #U
s/N fe ' 2" la r~

S .s."S. 9 ypare no. wMoffA. ''A 10 '' n,q, '
,,

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

. - . . . . ._ J
i

- _ l

1
- - - - - . _ . |

| -

_

-
_. _..

h-b - - . _. __. . _

= :s

} ;q % - - - _. ..p-

.$,. - -
u Y

- - ._ _.pr , 3
g k -

,_E-
- . .. . ._k

OM _ _. . . _ . __. _. .4 .

N V %ro d4 - . __ __ . . . . .N.- -
s

% k Y 9
_ __ .. __ __ __ .. _ _ _. ._

'
-

k ,s , b,
T -e

1-g $
g ... . __ ._ _.

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

: 2 0s
' N- -

:D T
. __ _ . . __ .. _

J . . .

N- - ... . . _ _ .
, t-i % b

.. ~

! = '
.

- - .|- m y -
, . -- . . . . . . . _ _ .

| . .

[ % m
m u y v

- - - - - - --a.-- z c c--t
5E % S % 5

__ _ . _.

*

u- , q sq .-
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.

.

.:-

$ D
._ .. ._. . . .

. nr -- . . . . . . ._ .

g \ - \$>

$ n*- - -9= - .. -- . .. . .

E Dh ? A. .-- - ..___ . ... _.
-- F ty g .

z A 1 47-p. _ . _.. _
- u
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DATA SHEET *-5--

!oW ~/~N'h*4 A S/d'6 b# Nd/- Date f'IP f-/ ITEST TITLE

Customer CAtu wA s0nusA Job No. SOS M
Specimen AA Yh/Dr1 .SebTd C w ode M MA'd-.f.c Technician VAWE

Part No. C /= d - &'oD Serial No. */4 Engineet

Matr .se VALH"E0Ans] W/M" 2D v'Awr [ons.s'] |

.

S
AS-/ Y, i / '/0 '' $$ ~) 8.,2 y /O |

A.s-2 %8 x /o '' DS-A G.4 x ro i :

AS-3 9. L v to '' BS-3 &. 3 .x to.8
As-1 f. o e io'* ds-f .1. ! . v ic! .

'

AS-f f;o t' to ' BS-f 1. 0 . x to 9
A.s -4 48 x /o '' BS-6 l. o x lo '

T
^ AS- ? y,' 9' x / c' " BS-1 . . I . 0 . 7 . to .

flo-1 3.8 / Jo ' B0'l .._
9' 2 y to8

b
..

h 0*2 1.J X fo ' Bo-A . $..T / o.
f

Av3 Lo x /o '' B *-3 8, ? / ./0.# .-

A0-1 19 Xp# Bb-V 8. S X .to S
.

....

.

h0-$ L$ X to '' BOMf 5 3 y ./0 ?
-

bto # B3 -6 S.C.r toA04 f,2 y
,

M-9 Y9 Y p '' B0-9 1.O y to $

t
.

|

M T2~' 1ido c.na:s wcA. w ,o:o

i" d &'rers. l'-tiV $6C|

. . . . .. . . _

. , .. . . . . . . _ . . . . _ . . . ..... ._ . . . . .

a__ . .... . . . . _-
_ _ . . . . . . . _ . . .

. . . . . : ._ . . . . . . . . . - . - - ,i. . . _ . . . _ . _ _ . . _. ..
,

, . _ . . ._
L ___ .. ,. .. . . . . . . . . - . . _ - - -........_ -.

i i .
. . .

--
. ;. .

. ,
. i --
,

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

, , _ _ _ . . _ _ _ . . . . y_
i !.

. . ,
. ,

. . . . _ . . , .. ......._...p..__ . . :. . . _ . . . . . . . .. ... .. . .-
. ,

. . . '
'

: i i
-- .. , .

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

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

M |W6148 82 QA Form Approval
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SECTION 5

Ioca TasT

!

i 5.1 TEST PROCEDURE .

5.1.1 TEST SETUP

The basic elements of the Wyle I4CA test system are shown in
; Figure 5-1. Photographs 5-1 through 5-3 are photos of the
i test specimens being installed into the IACA chamber.

The relevant systems in the Wyle LOCA test facility are as
follows:

I o Temperatures Initially generated with a boiler, a super-
heater (rock bed) and finally with submerged electrical

; heaters. It is controlled via very low mass thermo-
' couples interfaced to a Wyle-designed electronically con-

trolled three-way valve (mixes superheated and cooler
saturated steam) or with standard electrical immersion

,

! heater controls.

o Pressure: Initially generated with e boiler. Steam is
then valved off and pressure is generated with immersion

j heaters in the spray solution and compressed air for
pressures above the saturation pressure,

o Mr Initially pre-heated in a r.eparate chamber; the
solution is heated in the bottom of the IDCA chamber and
circulated to the spray nozzles at the top.

o Data: Data are generated via temperature and pressure
transducers and recorded via standard chart or digital

,

recorders.
!

.

1

.
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5.1.2 CARLE INSTALLATION
,

All the cables were tested simultaneously. They were left on
the mandrels after irradiation and were installed in the test
chamber as shown in Figures 5-2 and 5-3. Control and data
thermocouples were distributed and mounted closely (3 inches)

;

to the coiled samples.
,

i

The ends were routed to Raychem-designed penetration assemblies
and spliced to the penetrator leads with Raychem WCSFN. All
splicing was performed by Raychem personnel. Views of the
cables are shown in Photographs 5-2, 5-3 and 5-4. (Note Mandrel
8 is on top and A is on the bottom, as shown in the
photographs.)

5.1.3 ELECTRICAL POWER AND MNITORING

The . external penetrator leads were connected to the circuits
shown in Figures 5-2 and 5-3.

All the power current circuits were isolated. Each conductor
voltage was separately fused such that insulation failuros
would not directly interact. The required power currents were
individually trimmed to +/-106 by adjustment of the lead length
(load resistance). Inductive interactions prevented closer
adjustment of these values.

All voltage and power current values were measured via accurate
met's and precision shunts and were monitored daily.

5.1.4 IDCA TESTING

Steam, superheated steam, domineralized water spray, and air
pressure were utilized to envelop the required LOCA test
profile shown in Figure 2 of Reference 2.2. Figure 5-4 is the
actual test profile, including all down times as shown in test
summary on Page 5-33.

.

4
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5.1.4 (continued)

After the specimens were mounted in the chamber and the
chamber was sealed, a controlled steam /superheated steam

, blowdown of the IDCA chamber was performed for six hours and 45
minutes. The test was interrupted at three hours and 15

r
I minutes due to the loss of superheated steam. During the down
! time (approximately nine hours) the ICCA chamber was

maintained at 200F and ambient pressure via the immersion
heaters. The superheater was recharged and testing continued.

The steam was then terminated and the pre-heated (pressurized)
de-mineralized water spray was initiated. Temperature

control via the IDCA chamber immersion heaters was iniciated
,

l

as rapidly as possible. This was possible, since in operation
,

i
the spray is circulated from the bottom of the ICCA chamber to
the top nozzles, leaving the external spray reservoir empty.
During the transition from superheated steam to de-mineralized
water spray (320F to 250F) the test specimens were subjected,

( to an additional 45 minutes at the elevated temperature.
.

The spray was continuously circulated for a 24-hour period at
! a rate of 1.44 gym. This is equal to 0.15 gallons per minute

per square foot of borizontal cross-sectional area of the IDCA
chamber. An air partial pressure was added to the saturated
water vapor pressure to maintain the total pressure at the
specified level.

The spray was then terminated and the temperature was main-
tained for the duration of the test via the immersion heaters.
Air was added to the chamber to maintain the pressure at the
specified level. ' The relative humidity was maintained at 100%
after the spray was terminated. Reference " Technical
opinion", Page 5-6.

At the conclusion of the test, the specimens were subjected to
the functional tests described in Section 2, and were visually

| examined for evidence of damage or deterioration. Photograph'

5-5 shows the specimens following LOCA test.

.

I

|
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5.2 TEST RESULTS

No ancmalies were noted during the test. There was no visible
evidence of damage or deterioration of the specimens as a
result of the test conditions. The test specimens were
subjected to the elevated temperature and humidity for a
longer duration than required due to the down times.

The test specimens maintained rated voltage and current
throughout the test program.

After approximately 13 hours lapsed time, one of the fail-cafe
thermocouples opened up, shutting off the immersion heaters in ,

'

the chamber. The test temperature dropped out of specifica-
tion froni 250F down to 230F for one hour and 15 minutes. The
test time at 250F was extende'd to make up this lost time.

When the spray was terminated and the temperature was main-
tained via the immersion heaters, the relative humidity was
maintained at 1004 by keeping the water temperature higher
than the air temperature in the chamber. Wyle Laboratories
was unable to record the humidity inside the chamber, so the
technical opinion presented on Page 5-6 is included to assure
Carolina Power & Light that the 1004 humidity requirement was
maintainod.

Nr additional information, refer to the test data shists
included in this report section. Test equipment used in ce
performance of the LOCA test are listed on Pages 4-6 and 5-42.

Page 5-34 is a typical temperature and pressure recording
during the first ramp.

.
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5.2 (continued)

Pages 5-35 through 5-41 are typical daily recordings of
temperature and pressure.

The original data (temperature and pressure recordings) will
be maintained by Wyle Laboratories unless otherwise instructed
by Carolina power, and will be available for inspection by
authorised personnel.

|
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TEGNICRL OPINION

A closed adiabatic system containing dry air and liquid water
will eventually reach an equilibrium state where the water and
air temperature is the same, and the total presure is equal to
the sum of the partial pressures of the air and water vapor at
this temperature. The partial pressure of the water vapor
will be the saturation pressure of the water at this
equilibrium temperature.

By definition, the relative humidity of an air-water mixture
is the ratio of the partial pressure of the water vapor to the
saturation pressure of water at the mixture temperature, which
in this equilibrium condition is one or 1004.

In this ideal state you can argue that the time required to
reach total equilibrium will approach infinity since the rate
of heat transfer is a function of the temperature differential
within the system. In the test case in question, however, the
system is not adiabatic and the effect will move the system to
equilibrium rather quickly.

By putting energy into the system, via the water in t:e bottom
of the chamber, to maintain the desired vapor temperature, a
temperature differential is maintained between the water and
vapor. In oug cage the differential runs from four to 11
degrees (208 -204 to 215 -204 ). This differential
temperature does two things. First, it ensures a continuous
free convection circulation of the air-vapor mixture within
the system which cont' c1.tsly passes over the heated water,
and secondly, keeps (fae vapor pressure at the w: ster surface
higher than the partial pressure of the water vapor in the air.

For the above reasons, I see no way the air-vapor mixture in
the chamber can be anything but saturated, or at a relative
humidity of one.

Prepared by:

Robert Wheelock
Technical Staff F.ngineer
Fluid Systems Specialist

C . l.c4 .
,
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FIGURE 5-2 -

TYPICAL CONNECTIONS
-

480V. 39, 60Hz. Stepup Iformers

6007.0 y To wyle wire No. 1-8

A I
B R; 600v.

To wyze wire no. 9-16

I
A |

C C 600v. ; To wyie wire no. 17-24 -

7
.

-

N

1 To specimen wire No. 7qp 9 also chamber ground

'

HIGH VOLTAGE CIRCUIT BLOCK DIAGRAM

,

Current
; Iformer. Penetration

20 amps.
I variable -

60 Hz., SPECIflEN

Power

; ...

v
600 volts

,

0.5 amp.[

| .

"
TYPICAL SPECIMEN CONNECTIONS

.

4 9

1
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SPECIMEN HOOK-UPS -

Circuit Energitation
Typical One Sample
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FIGURE 5-4
ACTUAL TEST PROFILE
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! LlQUID AND GAS FLOWMETER CALIBRATION SERVICE

Phese 59 M 559 3335 Cerrites Avenue Les Alemites, Cellf. 90720

RENTAL METER,

oAfg 6-6 -8 4

$UOMITTED FOR Call 5 RATION BY Wvie Laboratories

TYPE OF INSTRUMENT Flowmeter

SERIAL NO. 7704A0851-A7-12

MODEL NO. 1/2-35
MFGR. F& P

+ '

RATED ACCURACY - 2% F.S.

CALL 8kATION INTERVAL 12 months

IMDiCATED ACTUAL REMARKS

SCALE G.P.M.

1 .26 H2O 9 70 F.
2 .49 ,

3 .731
4 .978
5 1.243
6 1.530

.

j CAllBRATED BY COMPARISON WITH THE FOLLOWING STANDARDS

Test units A-6 & A-7. N.B.S. Traceability 4M-2055.

As per HIL-STD-45662.

ALL INSTRUMENTS USED TO ACCOMPLl5H AIOVE CALIBRATION HAVE DIRECT 'TRACEAlillTY TO THE
NATIONAL IUREAU OF STANDARDS, WASHINGTON, D.C.

CAUIRATION BY RM APPROVED 8 'j b/3.
. _
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SECTIGE 6

DNTMu WTIESTAE LEVEL TEST

6.1 TEST PROCEDURE

At the conclusion of the LOCA test described in Section 5, the
cable ends of the specimens were cut inside the pressure vessel,
and the mandrels, with the cables still attached, were removed
from the vessel. The cables were then removed from the mandrels
without uncoiling. The ends of each specimen were prepared by
cutting the lead wires between the penetration and test specimen.
The lead wire connected to each conductor of each test specimen
was stripped to facilitate the electrical hook-up.

The center portion of each cable was immersed in tap water at room
temperature.

With the water bath grounded, the conductors were connected as
shown in Figure 1, (Reference 2.3, Appendix II) Configuration A.

A withstand voltage of 1200 ac volts was applied by uniformly
increasing the applied voltage from sero to maxinua at a rate not
exceeding 500 volts per second, holding 1200 volts for five

.

minutes, and decreasing the voltage to zero in not less than three
seconds.

The connect'.ons were then changed to conform with Figure 1,
Configuration 3, and a second voltage withstand test pecformed in
accordance with Par. 5.6 of Reference 2.3, except that at the end
of the five-minute period, the voltage was increased at a uniform,

rate, not exceeding 500 volts AC per second, to a value of 3600 AC4

volts, held for five minutes, and then reduced to zero in not less

than five seconds.

The connections were then changed to conform to Iigure 1,

Configuration A. A withstand voltage of 3600 volts AC was applied
by increasing the applied voltage from sero to maximum at a rate
not exceeding 500 volts AC per second, holding for five minutes,
and then decreasing the voltage to zero in not less than five
seconds.

.
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6.1 (continued)

The voltage applied to the test specimens was measured and
recorded on data sheets.

6.2 TEBT RESULTS

No electrical breakdown was noted as a result of this test.

Test results are recorded on the test data sheet included in this
report section. Photograph 6-1 shows the test specimens

; installed in the test setup. Test equipment used in the '

performance of this test is listed on Page 5-42.,
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1.0 OBJECTIVE
J

To perfora qualification testing of Raychem-Flastrol unshielded,.

jacketed cables having combined conductor insulation and jacket
wall thickness equal te or greater than 0.120 inch to determine
qualification for Class 1-E service inside primary containment
under loss of coolant accident (LCCA) or high energy line break
(EELB) conditions specific to Brunswick Steam Electric Plant

*. (BSEP). Testing will be performed on two sets of pre-aged cable
specimens. One set will be pre-aged to simulate eight years of in-
plant service (condition A). The other set will be pre-aged to
simulate 40 years of in-plant service (Condition B) . Testing to be
performed on these specimens shall determine ability to perform
intended functions under IOCA or HELB conditions during the remain-
ing plant life.

2.0 MATERIAIA

2.1 CABLE DESCRIPTION
,

Cables to be tested shall be Raychen-Flastrol unshielded, jacketed
cables whose combined conductor insulation and jacket wall thick-
ness is greater than 0.120 inch and whose jackets were radiation
crosslinked with a 2.0New beam.

2.2 CABLE SAMPLE

Test specimens are to be fabricated from 7-conductor, 12 ANG,
unused cable available at BSEP. Primary insulation thickess is
0.045 inch and the jacket thickness is nominally 0.09 inch.

3.0 TEST SP':CIMENS

3.1 Two specimens each of cables aged at Condition A and Condition B
will be configured and tested as follows:4

'

a. Cable jackets will be left intact and will exit the pressure
vessel through suitable penetrations.

b. Cable jackets will be stripped in such a way that their ends
will be inside the pressure vessel. Individual components
will be spliced to individual penetration leads inside the
pressure vessel. Thus, the open ends of the cable specimens
will be exposed to the simulated adverse environment inside

! the vessel.
.
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3.1 (continued)

Each specimen will be of sufficient length to be wound for onec.
;

complete turn on a 30-inch diameter mandrel, which will be
used to hold the specimens in place during preconditioning andenvironmental exposure.

4.0 SPECIM M PRE-CONDITIONING

4.1 RADIATION AGING

) 4.1.1 Condition A
,

One specimen of each configuration (3.1.a and 3.1.b) will be~

exposed to an air equivalent dose of 6.2 x 107 rads of gamma radi-
atgon from a cobalt-60 source. The dose rate shall not exceed 1.0 x10 rads per hour This exposure simulates eight years of in-plant| y
se pice (1.2 x 10 rads) plus the postulated LOCA radiation (5.0 x

.

10 rads). t

4.1.2 Condition B

}
One specimen of each configuration (3.1.a ang 3.1.b) will be! exposed to an air equivalent dose of 1.1 x 10 rada of gamma

,

i

radiatiog from a cobalt-60 source. The dose rate shall not exceed'

1.0 x 10 rads'per hour This exposure simulates 40 years of in-y
plant seryice 4.0 x 10 reds) plus the postulated I4CA radiation

; (5.0 x 10 rads).
4.2 TREEMAL AGING

. 4.2.1 Condition A

one specimen of each configuration (3.1.a and 3.1.b), while on the
mandrel, will be aged at 123C for 100 hours to simulate eight years
of life at 66C, based on Arrhenius analysis of long-term thermallife data.

4.2.2 Condition B

one specimen of each configuration (3.1.a and 3.1.b), while on the :

mandrel, will be aged at 140C for 100 hours to simulate 40 years of
life at 66C, based on Arrhenius analysis of long-term thermal lifedata.

.

;

t
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5.0 ECCA TEST PECCEDURE
!

5.1 SPECIMEN INSTALLATION
*

The mandrels on which the pre-conditioned specimens are mounted
shall be installed in the pressure vessel in such a way that they
will be restrained from moving during the test.

Jacket ends of one specimen on each mandres will be stripped to
expose the primary insulation to the environment inside the pres-
sure vessel. Individual components will be spliced to individual
penetration leads inside the pressure vessel. ;

Cable ends of the remaining specimen on each specimen on each man-.

drel shall be sealed. Suitable penetrations shall be made as speci-
fled in 3.1.a and 3.1.b.

5.2 ELECTRICAL CONNECTICMS

The specimens shall be continuously energized as shown in Figure 1,
where terminals A, B, and C are connected to a 4-wire, 3-phase, Y-
connected transformer, with a grounded neutral, whose line voltage
is adjusted to 600 volts. Each transformer lead is fused at 0.5
amperes to facilitate failure detection. *

Each energised conductor shall be connected as shown in Figure 1 and
the current transformer shall be adjusted to provide a simulated
load current of 20 amperes in each conductor. This adjustment is
made at room temperature and the current will vary during the test
as the conductor temperature varies.

5.3 ENTIEDIBtWrfAL IIPOSUEI

The specimens shall be exposed to the simultaneous temperature and
pressure profiles shown in Figure 2.

The specimens shall be exposed continuously to a domineralized
water spray beginning six hours after the start of the environ-
mental exposure. The spray shall be directed vertically downward
at a minimum rate of 1.44 gallons per minute per square foot of
horizontal cross-sectional area of the pressure vessel and shall
continue for 24 hours. After 24 hours, the relative humidity will
be maintained at 100% for the duration of the test. .
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5.4 MEASUREMINTS

5.4.1 The following parameters will be monitored during the tests

a. Voltage
b. Voltage circuit continuity
c. Load Current
d. Pressure
e. Tesperature
f. Rumidity
g. Insulation resistance values

!

5.4.2 Insulation resistance measurements will be made between each con-
ductor and all other conductors in the cable at 500 vde after one
minute of electrification. Such measurements shall be made before
and af ter radiation exposure, before and after thermal aging, after
installation in the pressure vessel, and at the times shown in
Figure 2.

6.0 ACCEPTANCE CRITERIA

Ability to carry the simulated load current of 20 amps at 600 vac
will demonstrate qualification of the cables for Class 1-E service
in primary contairunent at BSEP.

7.0 REPORT

At the conclusion of the test program a report will be issued which
will include the fe11owing:

,

a. Description of test specimens
b. Description of the test prograa !
c. Detailed test data in tabular or chart form, as appropriate
d. Test conclusions
e. Calibration records of test data acquisition instruments

Unless otherwise specified, two bound, and one unbound, photo-ready
copies of the report will be furnished. )

.
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1.0 onJECTIVE

To determine the extent to which the cables may exhibit residual
margin upon coepletion of the aging and harsh environment exposure
described in Reference 3.1.

2.0 SCOPE

The testing described herein will be performed on cable specimens
used in the program described in Reference 3.1. That program is
intended to demonstrate qualification of the cable for use in Class
1E service in primary and secondary containment at Brunst ick Steam
Electric Plant (BSEF). Similarly, the post-TACA testing described
herein is intended to determine residual margin in addition to
those margins of time, temperature, pressure, voltage, and current
accounted for in Reference 3.1. Because neither of these programs
is concerned with generic qualification of the cable, th e n is no,

residual margin requirement once the cable specimens hav. at the ,

performance requirements specific to BSEF, as descr ibed in
Reference 3.1.

3.0 REFreew we

3.1 " Demonstration of Raychem Cable for Qualified Use in Class 1E
Service at BSIP - Primary and Secondary Containment", Revision 2.

4.0 CABLE DESCRIPTIC3I

The cable to be subjected to the high voltage withstand test
described below will be the identical specimens used in LOCA tests
described in Reference 3.1.

|
5.0 paoCIDons

5.1 At the conclusion of the LOCA testing, the cable ends will be cut
inside the pressure vessel and the aandrels, with the cables still
attached, will be removed from the vessel.

L

5.2 The cables will then be removed from the mandrels without !'
uncoiling.

| |

1 '

| |
-
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5.0 (continued)

5.3 The ends of each specimen will be prepared by removing a short
length of the jacket and stripping the primary insulation from each
conductor to facilitate electrical connections.

5.4 The center portion of each cable will be immersed in tap water atj ,

|
roam temperature.

,

I

5.5 With the water bath grounded, the conductors will be connected as |

|
ahown in Figure 1, Configuration A.

I

S.6 A withstand voltage of 1200 volts will be applied by uniformly
increasing the applied voltage from seco to maximum at a rate not

i escoeding 500 volts per second, holding 1200 volts for five
j minutes, and decreasing the voltage to zero in not less than three

seconds.

5.7 The connections will then be changed to conform with Figure 1,
I Configuration 3, and a second voltage withstand test performed in
i accordance with 5.6 above, except that at the end of the five-minute
i period, the voltage will be increased at a uniform rate, not
'

escoeding 500 volta AC per second, to a value of 3600 AC volts, held
for five minutes, and then reduced to sero in not less than five
seconds.i

|

5.8 The connections will then be changed to conform to Figure 1, *

Configuration A. A withstand voltage of 3600 volta AC will then be
applied by increasing the applied voltage from sero to maximum at a
rate not escoeding 500 volts AC per second, holding for five
minutes, and then decreasing the voltage to zero in not less than
five seconds.

,

5.9 The 3600 volts AC is based on00 volts AC/ Mil of primary insulation
thickness.

6.0 N

The voltage applied to the test specimens will be measured and
recorded on data sheets.

7.0 00CtBENTATICW

An information report will be furnished by Wyle Laboratories. !

.
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FIGURE 1
it

CONNECTIONS FOR VOLTAGE WITESTAND TEST
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Configuration A: 2, 4, 6 and 7 connected to high
voltage terminal 1, 3, and 5
grounded

Configuration 3: 2, 4, 6, and 7 grounded; 1, 3,
and 5 connected to high voltage
terminal
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ENCLOSURE 2

! UNITED STATES *

g*..< g NUCLEAR REGULATORY COMMISSION *

C '. " j WASHINGTON, D. C. 20555

March 5,1985
.** Docket Nos. 50-325/324

Mr. E. E. Utley
Executive Vice President

~

Carolina Power & Light Company
Post Office Box 1551
Raleigh, North Carolina 27602

Dear Mr. Utley:

SUBJECT: SAFETY EVALUATION FOR FINAL PESOLUTION OF ENVIRONMENTAL
QUALIFICATION OF ELECTRIC EQUIPMENT IMPORTANT TO SAFETY

Re: Brunswick Steam Electric Plant, Units 1 and 2

We have completed our review of the environmental qualification of electric
equipment important to safety for Brunswick, Units 1 and 2. Our enclosed
Safety Evaluation (SE) addresses the environmental qualification of electric
equipment important to safety for Brunswick, Units 1 and 2 for

1) compliance with the requirements of 10 CFR 50.49,
2) Carolina Power & Licht Company's (CP&L) proposed resolutions for the

deficiencies identified in the SE dated December 20, 1982, and the
August 6,1982 Franklin Research Center (FRCl Technical Evaluation
Report (TER) enclosed with it, and

3) justification for continued operation (JCO).

On February 2, 1984, a meeting was held with CP&L to discuss the proposed
method of resolution for each of the environmental cualification
deficiencies identified. Discussions also included CP&L's general
methodology for compliance with 10 CFR 50.49, " Environmental Qualification
of Electric Equipment Important to Safety for Nuclear Power Plants," which
became effective February 22, 1983, and justification for continued
operation for those equipment items for which environmental qualification
is not yet completed. CP&L provided submittals, by letters dated Parch 23,
and November 30, 1984, addressing the above subjects documenting the
discussions held at the meeting.

Based on discussions during the meeting and the results of our review of
the licensee's March 23, and November 30, 1984 submittals, we have
concluded that

1) CP&L's Equipment Qualification Program is in compliance with the
requirements of 10 CFR 50.49,

2) that the proposed resolution for each of the environmental qualification
deficiencies identified for Brunswick, Units 1 and 2 is acceptable, and

3) that continued operation of Brunswick, Units 1 and 2 will not present
undue risk to the public health and safety.
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We have conducted a separate review of the Raychem-Flamtrol cable
installed at the Brunswick Plant. By letters dated October 20, 1983 and
May 16, 1984, CP&L submitted documents regarding the environmental tests
for the Raychem cable. The initial phase and the final phase of the tests
were witnessed by an NRC representative. By letter dated November 6,
1984, CP&L provided the results of the environmental qualification tests
conducted on the Raychem cable. We have reviewed the information presented
and, based on our review and the content of the tests, conclude that the
test results demonstrate the cable to be fully cualified for its intended
service at the Brunswick Plant. Our Safety Evaluation incorporates the
results of this review.

On April 25, 1984, as supplemented on July 6, August 30, and September 26,
1984 (NLS-84-723 and NLS-84-725), CP&L requested an extension of time for
Unit 2 to comply with 10 CFR 50.49. On September 28, 1984 this extension
was granted. Unit 2 is scheduled for shutdown on or before November 30,
1985 to complete the modification to be in compliance with 10 CFR 50.49.

,

Unit 1 is scheduled for shutdown on or before March 31, 1985 to complete
the modifications to be in compliance with 10 CFR 50.49.

This concludes our review of environmental qualification of electrical
equipment important for safety for Brunswick, Units 1 and 2.

Sincerely,
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Oomenic B. Vassallo, Chief
Operating Reactors Branch #2
Division of Licensing

Enclosure:
Safety Evaluation
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See next page
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