2o ULITED STATES
ety B NUCLEAR REGULATORY COiiliISSION Enclosyre 1
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DEC 02 1982

PEMCRANDUM FOR: William R. Mills, Chief, tvents Analysis Branch
' Division of Engineering and Quality Assurance, | L

FROM: 1. YVillalva, Events Analysis Branch
: Division of Engineering and Quality Assurance, 1E

~ SUBJECT: : MINUTES OF OUR NOVEMSER 30, 1982 MEETING WITH cPal
ON THE USE OF RAYCREM-FLAMTROL CABLES

The purpose of the subject meeting was 10 inform CP&L of NRC's new position
regarding certain Raychen-Flamtirol czbles. The meeting was attended by bt
those. 1isted in Enclosure 1. Copies of the s]ides used during our presentation
are appended hereto as Enclosure 2.

The major thrust of the meeting was te inform CPsL that the NRC no longer
considers all Raychem-F1amtro1 cables as being qualified for Class 1E appli-

~ cations. In this regard, we informed CP&L that certain cables being used at
Brunswick &are now consicered as not having been qualified for Class 1E appli-
cations. The non-qualified or suspect czbles are limited to those unshielded,
radiation cross-1linked, polyethylene, multi-conductor Raychem-F\amtrol czbles

rated a2t 1000V 2nd having a combined wire and jacket insulation thickness equal
- to or greater than 0.120 inch.

The bases for NRC's new position were stated to include the effects of a space
charge phenomenon On the suspect cables. Said space charge effects: can degrade
the insulating qualities of the cable as described in a Raychem report and 2
Franklin Research Center report (Enclosure 3) entitled, "Investigation of
Rzychem Cable Installed in the Brunswick Plant, Phase ? - Eyaluation and Test
Pecommendation.” (Copies of the Franklin report were distributed tc the
attendees during the course of the meeting for information purposes).
£+ or near the conclusion of the reeting, cpaL ‘was informed that since the
suspect cablie is zpparently being used only at the Brunswick facility, that
we do not consider tne problem t0 be generic. Finally, because of our revised
osition, CP&L was advised that they would have to demonstrate the cable's
ability to perform its intended function when used in safety related circuits
and that such demonstration would £a1)1 uncer the purview of our equipment

qualification pregram. /4//,
' c===,,{/{' »4%&622;41:11_3
1

. Villalva, Events AnaTysis-Branch

tnclosures:
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DEC 20 1982

Enclosure 2

Docket Nos. 50-325/
324

Mr. E. E. Utley

Executive Vice President
Carolina Power & Light Company
P. 0. Box 1551

Raleigh, North Carolina 27602

Dear Mr. Utley:

SUBJECT: SAFETY EVALUA%ION FOR ENVIRONMENTAL QUALIFICATION OF
SAFETY-RELATED ELECTRICAL EQUIPMENT

Re: Brunswick Steam Electric Plant, Units 1 and 2

This letter transmits the Safety Evaluation for the Environmental Qualification
of Safety-Related Electrical Equipment at your facility. This evaluation is
based on your response to our previous Safety Evaluation Report, dated June 13,
1981, and subsequent submittals dated September 16, 13981, October 26, 1981,

March 7, 1982, and July 14, 1982. This Safety Evaluation presents the results of
the Environmental Qualification Review for safety-related electrical equipment,
exposed to a harsh environment, in accordance with NRC requirements. We request
that you provide your plans for qualification or replacement of any of the equip-
ment in NRC categories I.b, II.a and Il.b (presented in the Technical Evaluation
Report) and the sched.ile for accomplishing your proposed corrective actions

to us within ninety (90) days of the receipt of this letter.

As indicated in the conclusion section of the Safety Evaluation, we request that
you reaffirm the justification for continued operation and within thirty (30)

days of receipt of this letter, submit information for any items in NRC categories
I1.b, I1.a and I1.b (presented in the enclosed Technical Evaluation Report) for
which justification for continued operation was not previously submitted to the
NRC. We suggest that the clarification set " rth in Item 8 of Generic Letter

No. 82-09, "Clarification Questions and ’n Environmental Qualification
Requirements,” should be considered in ‘fication for continued operation.

The Technical Evaluation Report contains c..cain jdentified information which
you have previously claimed to be proprietary. We request that you inform us
as indicated in the proprietary section of the Safety Evaluatio. whether any
portions of the identified pages still require proprietary protection. &

At your option, the staff will be available to discuss the findings in the Safety
Evaluation as augmented by the Technical Evaluation Report. Questions regarding
this letter should be directed through the NRC Project Manager for your plant.

Attachment to LL T o ld Soon Pubklite
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The reporting and/or recordkeeping requirements contained in this letter

affect fewer than ten respondents; therefore, OMB clearance is not required
Undﬁf P.L. 96-51 1 .

Sincerely,

Dor»nic B. Vassallo, Chief
Operating Reactors Branch #2
Division of Licensing

Enclosures:
1. Safety Evaluation
2. Technical Evaluation Report

cc w/o TER
See next page
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~ Mr, E. E. Utley :
Carolina Power & Light Company

cc:

Richard E. Jones, Esguire
Carolina Power & Light Compary
336 Fayetteville Street
Raleigh, North Carolina 27602

Georgce F. Trowbridge, Esauire
Shaw, Pitiman, Potts & Trowbridge
1800 M Street, N. W.

Washington, D. C. 20036

Mr. Charles R. Dietz

Plant Manager

P. 0. Box 458

Southport, North Caroiina 28461

Mr. Frenky Thomas, Chairman
Eoerd of Commissioners

P. 0. Box 249

Eclivia, North Carolina 28422

Mrs. Chrys Baggett

State Clearinghouse

Budget & Management

116 West Jones Street

Raleigh, North Carolina 27603

U. S. Environmental Protection Agency
Region IV Office

Regioual Radiation Representative

345 Courtland Street, N. W.
Atlanta, Georgia 30308

Resident Inspector

U. S. Nuclear Regulatory Commission
P. 0. Box 1057

Southport, North Carolina 28461

James I, O'Reilly .

Regional Administrator, Region II
U.S. Nucle.r Regulatory Commission
101 farietta Street, Suite 3100
Atlanta, Georgia 30303
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Mot OFFICE OF NUCLEAR REACTOR REGULATION
FOR CAROLINA POWER AND LIGHT COMPANY
BRUNSWICK STEAM ELECTRIC PLANT, UNITS 1 AND 2
DOCKET NOS. 50-325 AND 50-324

ENVIRONMENTAL QUALIFICATION OF SAFETY-RELATED ELECTRIC EQUIPMENT

INTROOUCTION

GeneraT.Design Criteria 1 and 4 specify that safety-related electrical
equipment in nuclear faci]ities must be capable of performing its safety-
related function under environmental conditions associated with all
normal, abnormal, and accident blant operation. In orderjto ensure
compliance with the criteria, the NRC staff required all licensees of
operating reactors to submit a re-evaluation of the qualification of
safety-related e]ectriéaI equipment yﬁi;h may be'exposed to a harsh

environment.

BACKGROUND
On February 8, 1979, the NRC Office of Inspection and Enforcement (IE)
issued to all licensees of operating plants (except those included in the
systematic evaluation program (SEP)) IE Bulletin (IEB) 79-01, "Environ-
mental Qualification of Class IE Equipment." This Bulletin, together
with IE Circular 78-08 (issued on May 31, 1978), required the licensees

" to perform reviews to assess the adequacy of their environmental qualifica-

tion programs.

On January 14, 1980, NRC issued IE Bulletin 79-01B which included the

DOR guidelines and NUREG-0588 as attachments 4 and 5, respectively.
Subsequently, on May 23, 1980, Commission Memorandum and Order CLI-80-21
was issued and statéd the DOR guidelines and portions of NUREG-0588 form

the requirements that licensees must meet regarding environmental
\
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qualification of safety-related electrical equipment in order to satisfy
those aspects of 10 CFR 50, Appendix A, General Design Criterion (GDC) 4.
Supplements to IEB 79-01B were issued for further clarification and
defimition of the staff's needs. These supplements were issued on

February 29, September 30, and October 24, 1980.

/

In addition, the staff issued orders dated August 29, 1980 (amended in
September 1980) and Dctober 24, 1980 to all licensees. The August orde;
required that the licensees provide a report, by November 1, 1980, docu-
menting the qualification of safety-related electrical equipment. The

~ October order required the establishment of a central file location for
the main;enance of all equipment qualification records. ‘The central .
file was mandated to'bq estaﬁiished by December 1, 1980. The staff k-
subsequently issﬁed Safety Evaluation Reporfs (SERs) on enviromental
qualification of safety-related electrical equipment to licensees of

all ope}ating plants in mid-1981. These SERs directed licensees to
"either provide documentation of the missing qualification information
which demonsirates that safety-related equipment meets the DOR Guide-
lines or NUREG-0588 requirements or commit to a corrective action
(re-qualification, replacement (etc.))." Licensees were required to

‘ respond to NRC within 90 days of receipt of thg.SER. In response to

the staff SER issued June 3, 1981, the licensee submitted additiong}
information regarding the qualification of safety-related electrical

equipment.



EVALUATION

The acceptability of the licensee's equipment environmental qualification
program was reviewed for the Division of Engineering by the Franklin
Research Center (FRC) as part of the NRR Technical Assistance Program

in support of NRC operating reactor licensing actions. The consultant's
review is documented in the report "Review of Licensees Resolutions of
'Outstand1ng Issues from NRC Equ1pment Environnental Qua11f1cation Safety '
_Evaluation Reports,"” which is attached.

We have reviewed the evaluation performed by our consultant contained in
the enclosed Technical Evaluation Report (TER) and concur with its bases
and findings. Our rev1ew has also revealed certa1n discrepancies 1n the
TER wh1ch are being corrected by thxs SER as fo11ows -

o Delete the third paragraph on page 1-9 of the TER.

o Delete the second paragraph on page 1-10 of the TER.

The staff has also reviewed the licensee's justification fir continued
operation regarding each item of safety-related electrical equipment
identified by the licensee as not being capable of meeting environmental

qualification requireménts for the service conditions intended.

| CONCLUSIONS

Based on the staff's review of the enclosed Technical Evaluation Report
and the licensee's justification for continued operation, the following
conclusions are made regarding the qualification of safety-related elec-

trical equipment.
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Continued operation until completion of the’licensee's environmental
qualification program has been determined to not present undue risk to
the public health and safety. Furthermore, the staff is continuing to
review the licensee's environmental qualification program. If any ad-
ditional qualification deficiencies were identified during the course of
this review, the licensee would be required to reverify the justification
for continued operation. The staff will review this information to ensure
that continued operation until complgtion.bf the licensee's énvironnené;l
qualification program will not present undue risk to tﬁe public health

and safety. '

The major qualification deficiencies that have been identified in the

enclosed FRC TER (Tables 4-1, 4-2, 4-3 and 4-4) must be reso\ved by .

the licensee. Items requiring special attention by the licensee are

summarized below:

o Submis.ion of information within thirty (30) days for any of the
items in NRC categories 1I.a, II.a and II.b for which justification for
continued operation was not previously submitted to NRC or FRC,

o Resolution of completeness of safety-related equipment list,

o Resolution of deficiencies associated with equipment items 46,
103 and 155,



0 Re#olution of the concern identified on Page -5-1 of the

FRC TER regarding the qualification by analysis of equipment
jtems potentially exposed to LOCA and HELB environments.

The licensee must provide the plans for qualification or replacement of
the unqualified equipmer®. and the schedule for accomp1i§hing its proposed

correction action.

PROPRIETARY REVIEW

Enclosed in the FRC Technical Evaluation Report (TER) are certain'identi4
fied pages on which the information is claimed to be'progrietagxﬁ '

During the preparation of the enclosed TER, FRC used test reports and
other documents supplied by the licensee that included material claimed
to be preprietary by their owners and originators.- NRC is now preparing-
to publicly release the FRC TER and it is incumbent on the agency to
seek review of all claimed proprietary material. As such, the licensee
is requested to review the enclosed TER with their owner or originator
and notify NRR within seven (7) days of receipt of this SER whether any
portions of the identified pages still require proprietary protection.
If so, the licensee must clearly identify this jnformation and the
specific raticnale and justification for the protection from public
disclosure, detailed in a written response within twenty (20) dayéa

of receipt of this SER. The level of specificity:necessary for

such continued protection should be consistent with the criteria
enumerated in 10 CFR 2.790(b) of the Commission's regulations.

Principal Contributor: P. Shemanski

Date: DEC 201982
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ey . NRC Contract No. NRC-03-78-118

.. .. Frankiin Resea:ch Center FRC Project No. (35257 Page
A Divugn ol The Fransin Instncte FRC Assignment No. 13 |
Zukavs Mace Sweers Phioc Pa 191105 215 34N pives FRC Task No. ‘77;\’/1/13 Q

CQUIFMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 14

-

EQUIPMENT ITEM NO. 164

ELECTRICAL CONTROL CABLE LOCATED IN CONTAINMENT
RAYCHEM MODEL FLAMTROL

REQUIRED OPERATING TIME: LONG TERM

TER CHECKSHEET NO. 164

LICENSEE REFERENCE(S): 959

FUNCTION (PLANT ID): CONTROL CABLE (NOTE 2)

LICENSEE SUBMITTAL: FRC DESIGNATED SCEW(S): 421 (1]

DESIGNATION FOR DEFICIENCY IDENTIFIED BY THE NRC SER - CTIRCLED ITEM(S) ONLY:
(See Section 3 of this TER for Legend)

R' T' m" R‘r' P' B' CSS, (R)' M' I' w' RPN' EXN' SEN' QI, R.PS, None'

Not stated, Not applicable

LISTING OF APPLICABLE CHECKSHEETS:

Contents Checksheet Page No.
Equipment Item la
Summary of Licensee Responses to the NRC SER 1b

Equipment Environmental Qualification Summary Forms 2

Licensee Response to NRC SER Ser—2or—2T 30
System Consideration Review o e —er—4E
Equipment Environmental Qualification Review Sa, 5b, 5¢, 54, Se, S5f.

Sg, Sh, 5i, 5j

Installed TMi Lesscons Learned Implementation & S
Eguipment Summary

Maintenance ang Replacement Scnhedule Summary B N2~




g - NRC Contract No. NRC-03-72-118
-2 Franklin Rescarch Center FRC Project No. C5257 Page

A Dision of The Frankhin Instizute FRC Assignment No. 13 b
20th and Race Sneets. Phia . Pa. 19103 (215 448- 1000 FRCTaskNo.  ¥%2/493

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. LAY

SUMMARY OF LICENSEE RESPONSES TO THE NRC SEZR - ONLY CHECKED ITEMS ARE APPLICASBLE:

X  Tne Licensee (has/kas.not) provided a response to the SER concerns.

Y. The Licensee (has/mas—net) specifically stated that the equipment is
qualified and/or will function when exposed to the applicable DBE
environmental service conditions.

The Licensee has presented information which shows there are no
outstanding gualification deficiencies.

The Licensee (has/has not) proposed a corrective action for this equipment
item whose qualification has not been fully established.

Justification for interim operation (has/has not) been provided by the
Licensee for this equipment item.

Corrective action specified by the Licensee:

— Equipment replacement with qualified equipment

— Equipment modification

_ Eguipment relocation above submergence level

— Relocate or shield equipment from radiation source

— Verify qualification by additional (testing/analysis)

___ Equipment relocation to a mild environment

— Qualification testing of equipment in progress

__ Other | )

The Licensee has provided other information for this equipment item
that can be construed as a basis for justification for interim
operation.

The Licensee (has/nas not) provided a schedule for the proposed
corrective action. (Schedule for accomplishing the corrective
action .)

The Licensee states that the equipment item does not require qualification
and/or should be exempted from environmental qualification.

DESIGNATION OF RESULTANT NRC QUALIFICATION EVALUATION CATEGORY SASED ON REVITA
= CIRCLED ITEM CNLY: (See Section 3 of this TER for Legend)

.a Qualifiad IT.c Qualified Life D2ficiency

D Modifimac:ica I11.a Exempt

(Il.a Qualification Not Established 7 III.b Not in Scope
o hot gualiried v Documentation Not Available

-4
.




“/m} - NARC Contract No. NRC-03-78-118
LUL Franklin Research Center ' FRC Project No. C5257

FRC Assignment No. 13

20k end Pace Streers Phia  Pe 191130215, 848 1040 FRC Task No. ¥ Jy>>

A Dwision of The Frankhn Institute
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Page

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. £¥

EQUIPMENT ENVIRONMENTAL QOUALIFICATION SUMMARY PORPM

NRC REQUIREMENTS

Documented Evidence of Qualification Adeguate

Adequate Similarity Between Equipment and Test Specinen Established

Aging Degradation Evaluated Adegquately

Qualified Life or Replacement Schedule Established (If Required)

Program Established to Identify Aging Degradation

Criteria Regarding Aging Simulation Satisfied (If Requized)

Criteria Recarding Temperature/Pressure Exposure:
o Peak Temperature Adeguate
© Peak Pressure Adequate
¢ Duration Adegquate
equired Profile Enveloped Adegquately
Jtzam Exposure (If Required) Adequate
L..ceria Regarding Spray Satisfied
Criteria Regarding Submergence Satisfied
Criteria Regarding Radiation Satisfied
Criteria Regarding Test Sequence Satisfied
Criteria Regarding Test Pailures or Severe Anomalies
(If Any) Satisfied
Criteria Regarding Functional Testing Satisfied
Criteria Regarding Instrument Accuracy Satisfied
Test Duration Margin (1 hour + Function Time) Satisfied
Criteria Regarding Margins Satisfied (NUREG-0588, Cat. I)

DESIGNATION:
X = DEFICIENCY

L FTETTEE R

NRC QUALIPICATION CATEGORY

I.a Equipment Qualified

I.b Equipment Qualification Pending Modification
Il.a Equipment Qualification Not Established

II.b Equipment Not Qualified

Il.c Equipment Satisfies All Requirements Except Qualified Life

or Replacement Schedule Justified
III.a Equipnment Exempt From Qualification

II1I.b Equipment Not in the Scope of the Qualification Review

v Documentation Not Made Available

DESIGNATION:
X = CATEGORY

[T TR

|

o~

v
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ol Frank!in Research Center
A Divis.on of The Franahn Insttuie
itk and Race Strewts Phila  Pa 19113 (215 448 1000

NRC Contract No. NRC03-79-118
FRC Project No. C£257

FRC Assignment Mo. 13
FRCTaskNo. Y21L /¥ 73

Page
S0

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 1eY

EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW

Criteria: DOR Guidelines x ; NUREG-0588, Cat. I ; NUREG-0588, Cat. II ¢

NRC REQUIREMENTS

Serial Number

DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588-1/0588~11) SUBMITTAL DOCUMENTATION NOTE NO.)
' ‘
EQUIPMENT DESCRIPTION : :
Equipment Type Electric i Electrical Cable f
. Cable 2 -
Manufacturer's Name Raychen ' Raychem Corporation H
(5.2.2/=/=) : !
' .
Model Number (5.2.2/-/<) See Page S§ Raychem Flamtrol : X
o . Note 1
.

Features/Mounting
(5.2.6/=/=)

Conrections/Interfaces
‘502.6/-/’)

Location/Elevation
Equipment ID No.

QUALIFICATION REPORT
(8.0/5.0/5.0)
Report ID Number

Report Date

Issued by

Prepared for
Referencea Reports

Qualification Method

- - -

| € " o 4 J
A -ad/lbol'

CUALIFICATION TEST PROGRAM

2.4/2.1, 2.4)

Functional Test Description

(5.2.5/2.2.9/2.2.9)

Operazing Conditions
(=/2.2.10/2.2.10)
cad/Cycles/Voltage/
Cucrzent/Freq.

~

‘
-
'
-
.
.
.
.
L}
.
,
.
.
-
'
.
'
.
|,
-
'
-
’
-
'
-
'
-
)
.
)
-
'
.
)
-
'
.
)
.
'
.
'
.
L
-
'
.
1
.
'
-
'
.
'
-
.
-
'
.
'
-
'
.
)
.
'
B
1
.
.
.
A
.
'
.
L
-
)
.
.
.
.
.
1
.
)
-

Not Stated:

Not Stated

Not Stated

Inside &
Qutside
Containmen

C' = e A tm s EE A e -

F-C4033-1
N/A
N/A
N/A
N/A

N/A

N/A

e 6 S Gn SB S& e e ou S8 '@ S 0% 0o @ e am e aw fw am s

Not Applicable

On Mandrel In Autoclave

Splice

Not Applicable
Not Applicable

F-C4033-1

January 1975

Franklin Institute
Research lLaboratories

Raychem Corporation
Yot Applicable

Simultaneous Test

Insulation Resistance/

Current Carrying Capabili

and H{Pot

See page Si,

;

:

:

H

Test Item Is a Cable and !
.

:

.




T 8 . NRC Contract No. NRC-03-79-118 i i
... Frenklin Research Center FRC Project No. C5257 Page i
A Divssion of The Frankin insitute FRC Assignment No. 1 5b
Tt and Pace Sheens Phus Pe 191030215, &30 17 FRC Tatk ho. YA /UTE
i EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. l6Y 4
b -
.
HBC REQUIREMENTS DEFICIENCY
WiTE SECTION REFERENCE LICENSEE QUALIFICATICN (X Cx
(DOR/0588-1/058E~11) SUBMITTAL DOCUMENTATION .NO‘!'!'. NO.) .
Acceptance Criteria : : : L
(5.2.5/2.2.1/2.2.1) r N/A ! Not Stated : :
) ’ :
Sy 1 : : 1
Accuracy (5.2.5/=/-) i N/A ' Not Applicable : E1
Number of Specimens f N/A f 16 5 |
.l ' ’ '.'
Test Instruments Calibrated : N/A ' Yes E ‘.T
1 . 1] : i
s e 1 Tetv | lectve. Carey curvest . 1
) 1 !
Test Duration (5.2.1/-/=) : N/A E 30 Days 5 -
Accident Duration (Envirc. ! pore tham ° : <
Above Normal) (5.2.1/-/=) ! 24 heg - ot Applicable :
b+ ' ' '
Required Function Time $ Long Term ! Not Applicable :
L ' 4
Test Sequence (General) : : :
(5.2.3/2.3.1/2.3.1) ' N/A ! Visual Inspection :
3 : ! Insulation Resistance .
Test Sequence (NUREG-0588, : ! Thermal/Radiation Aging ';
Cat. I) (=/2.3.1/-) ‘P oN/A ! Visual Inspection .
: * Insulation Resistance .
1. Representative Sample : ! LOCA Simulation :
2. Baseline Data : ! Visual Inspection/ .
3. Performance Extremes : ! Insulation Resistance/ :
4. Thermal Aging : ! HiPct .
5. Radiation Aging . : :
6. wWear Aging : : .
7. Vibration/Seismic : : .
8. DBE Exposure : . :
9. Post-DBE Exposure : : :
10. Inspection $ : .
: : H
Aging H : :
(5.2.4, 7.0/4.0/4.0) ! Yot s:a:eci 7 Days @ 150°C :
Thermal Aging/Basis : « Not Stated -
] ' 4
Material Aging ' Not Stated: .
Evaluation (7.0/-/<) : !Visual Inspection/ :
$ !Insulation Resistance :
Materials Susceptible ' Not Stated*® H
(Tnermal) (5.2.4, 7.0/-/-) ! 1 Not Stated :
radiation Aging, Type i %ot Stated:ca:.::a .




7 ‘ - | NAC Contract MNo. NRC-03-78-118
2Ll Franklin Research Canter FRC Project No. C5257 Page
A Drvision of Tha Franaun Insutute FRC Assignment No. 1 5 ¢
20th and Race Streets. Phila . P2 19103 (215) 448-1000 FRC Task No. _4QL é ! !2 i

ZQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIFMENT TEM NO. LB.}’

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSZE QUALIFICATION (X OR
lgpi/OSBB-I/OSBB-II) SUBMITTAL DOCUMENTATION NOTE NO.)

Radiation Aging, Dose (rd) Not Stated $5x107

Radiation Aging, Dose Rate Not Stated

Not Stated

Radiation Aging, Method N/A Test

Materials Susceptible
(Radiation) (5.2.4, 7.0/-/-)

Not Stated® yot Stated

e tw S sw S® awm e e =

Operational Aging N/A :
(=/4.2/=) ! Not Stated
1
Other Age Conditioning N/A :
(=/4.2/-) + Not Stated
.
Qualifiea Life Claimed/ :
Established (5.2.4/4.10/-) Not Stated! Not Stated in Test X
! Report Note 2
)

:

H

:

:

:

:

:

:

:

:

.

:

:

:

:

Normal Ambient Temperature s 1357 . ok

Normal Ampient Radiation ! Not Stated:® .oE §38i1$-015

Normal Ambient Humidity ! Not Stated! Not Applicable
) )

On-Going Surveillance and -

Preventive Maintenance H

(7.0/=/=) :
)
'
:
.
:
:
:
:
L]
;
L]
L]

Brunswick

Not Applicable
Program

On-Going Analysis of
Failures and Degradation
(7.0/=/-)

Brunswick
Program

Yot Applicable

Margin (General)
(6.0/3.0/3.0) Not Stated
Margin (NUREG~0588,
Cat. I) (=/3.2/-)
1. Temperature (+15°F)
2. Pressure (+10%,
i0 psig m=ax)
3. Rediation
(not :equ::ed{
4. Time (+10%, +1 hour
+ furction time minimum)

Not Stated

e S o8 @ 98 Sw se 0o 4e 0o - e 4=

.
-~




P NRC Contract No. NRC-03-79-118
FRC Project No. C5257
FPC Assignment No. 13

Zor ans Pace Snves. Prve. Pe 19103 1215 838 1004, FRCTasr No. _&D2 /U2
—

v .« Franklin Research Center
A Divsion of T}.c Frareun Instnute

l EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. £ ¢

197,7-209.8 Megarads
(4.1.2/1.4/1.4)

NRC REQUIREMENTS DEPICIENCY L
| WITH SESTION REFERILCE LICENSZE QUALITICATICH (X OR
(DOR/0588-I/0588~1I1) SUBMITTAL DOCUMENTATION NOTE NO.)
ACCIDENT CONDITIONS .
1]
LOCA/MSLB/HELB/Uncontrolled * LOCA/ MSLB
(4.1, 4.2, 4.3.1, 4.3.3/ LOCA/HELS
.1, 3.2, 1.8/1.1, 1.3, 1.9) 4
.
Radiaticn Type Gamma ! Camma
L]
Radiation Cose (rd) 1.1x108 :
1
L]

Raciation Dose Rate (td/ht)
Radiation Qual. Method
(5.3.1/=/=)

Mot Stated' Not Stated
L]

W/A : Test

Proxinmity to Concentrated :

Radiation

(4.1.2/1.4.6/1.4.6)

Equipment Susceptible to
Beta Radiation (4.1.2/-/-)

Padiation Dose (Normal +
Accident) (4.1.2/-/-)

Plateout Dose Considered
(=/1.48/1.48)

Garma + Beta Dose (rd)
‘40102/1.‘.7/1-‘07)

S® e 0@ 9@ 0w OB Sm Iw W S 0o 9w S e e e e e ™ S te s te e e Em e te dw e =
.-

Not Stated;NOt Applicable
1

1]
Kot Stated'Not Stated

! :
et Stated:Not Avplicable

- .
e StatedENot Applicable

3 :
wo StatEd:Not Applicable
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. &Y

NRC REQUIREMENTS DEFICIENCY
WITH SECTION REFERENCE LICENSEE QUALIFICATION (X OR
(DOR/0588-1/0588-11) SUBMITTAL DOCUMENTATION NOTE No.)

ENVIRONMENTAL PROFILE
OF ACCIDENT CONDITIONS

Rate of Temp./Press. Not Stated 10°F;7Psi/second

1.3, 2.2.8) NaOH for pH of 10.5

Increase :
.
Peak: °F/psig/RH/Time See Profille 357/70/100%/10 hrs
Decrease To: °F/psig/RH/Time Page 5j ¢ 357-275/70-31/100%/2hrs
Decrease To: °F/psig/RH/Time ! 275/31/100%/4days
.
Decrease To: °F/psig/RH/Time ! 212/10/100%/26 days
Al
Equipment Surface Tempera- : Not Applicable
ture (MSLB) (-/1.2.5.C, N/A :
2.2.6/1.2.5.C; 2.2.8) H
P )
¢ Test
(5.3.2/1.3, 2.2.8/1.3, N/A :
2.2.8) :
)
Spray Composition 1 3000 ppm Boron
'
1

Spray Density (gpm/ft?) Yot Stated: 0.15

Spray Duration Yot Stated' 30 days
'

Submergence Duration

Not Stated  Not Applicable
(4.1.3/2.2.%/2.2.95) :

ln-Leakage Considered Yot Stateds Not Applicable
A

(5.2.6, 5.3.2/=/-) .

Time to Submergence

Not Stated* Not Applicable

Dust Enviccnment :
Net Stated,

(=/2.2.11/2.2.11) °

:
H
:
:
H
)
:
:
:
)
:
1
:
)
:
L
:
1
:

Spray Qualification Method H
'
'
:
:
:
:
'
'
.
:
:
:
)
'
.
]
.
: Not Applicable
'

'
B
'
.
1
.
'
-
'
.
'
-
'
.
'
.
'
.
.
.
'
.
,
.
L
.
'
.
'
-
'
-
)
B
)
.
'
.
'
.
.
.
)
-
'
.
]
-
'
.
'
-
'
.
'
-
.
-
.
.
1
-
)
-
.
.
.
-
'
.
.
-
)
.
'
.
.
.
L
.
1
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. le Y

—

HOTES: } =

ihe Licensee has not presented sufficient ‘nfor=ation to establish

equivalence between the cable tested and the installed cable (see Sg £54)

as reguired bv DOR Cuidelines and/or IEEE-383-74

Test Soezimen - The test specizen should be the sace =odel ps the

equipnent beins qualified., The type %est sheui¢ orly be consicered valid

for esuipment identical in desizn and materda) constmy
»

cifon 2o the st

R —
———————r .

specimen, Any deviations should de evaluated 2s 2art of the cuali®ica- oG

tion documentation (see alse Section £.0 below).
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EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. /845

NOTES:

EQULPMENT DESCRIPTION

SYSTEM: Common Cowponents

PLANT ID. NO. Nﬁlzbi RC16 ,. FA26, GA22,

COMPONENT: 1 Palr #16, 1 Triple #16,
Triax, Coax, Coax

MANUFACTURE: paycliem Corp.

MODEL NO. p1amerol

FUNCTION: Inscrument Cable (600v)

EQUIPMENT DESCRIPTION

SYLTEM: Common Components

PLANT ID. %0O. (SEE BELOW)

COMPONENT: {8, #9, #10 & #12 AWG Cable

MANUFACTURE ; Raychem

MOULEL NO. Flamtrol

FUNCTION: Control Cable
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EQUIPMENT ENVIRONMENTAL QUALIFICATION “EVIEW OF EQUIPMENT ITEM NO. /e Y

nﬁﬂ-t‘s. ‘]

A -

Note 1 (cOnt'd)

The licensee has not identified the cable characteristics (such as jacket

and insulation thickness) which would establish the applicabilitv of the

referenced report to the installed cables. This is particularly

important because certain 1000V multiconducter Flamtrol cables have

been observed to have ;nsulation properties sienificantlv different o

than the cables tested in the referenced revort (F-C4033-1). Of particular

concern was a tendency of conductor insulation to experience dielectric.

breakdown at voltage levels considerablv below those expected ior i

polyethvlene cable. Total insulation thickness (i.e. cable jacket plus

conductor insulation) and cross linking electron beam energy used during

fabrication are beiieved to be critical parameters.

The licensee should provide the information on the czble insulation

thickness (jacket and conductor insulation) and anv other characteristics

wnich demonstrate that the installed cable is the saze 2s the cable in the

referenced test.

Note 2- the licensee has not provided anm evaluation of aging degradation

for the cable nor an estimated qualified life.
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EQUIFMENT ENVIRONMENTAL QUALIFICATION REVIEW OF EQUIPMENT ITEM NO. 1Y
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UNITED STATES Enclosure 4

NUCLEAR REGULATORY COMMISSION ~—
WASHINGTON, D. C. 20555

DEC 23 1982

Docket Nos. 50-325/
324

Mr. E. E. Utley

Executive Vice President
Carolina Power & Light Company
P. 0. Box 1551

Raleigh, North Carolina 27602

Dear Mr. Ut y:

SUBJECT: SAFETY EVALUATION FOR ENVIRONMENTAL QUALIFICATION OF
SAFETY-RELATED ELECTRICAL EQUIPMENT i

Re: Brunswick Steam Electric Plant, Units 1 and 2

Tais letter transmits two reports on the investigation of Raychem cable
installed at your Brunswick Plant Units 1 and 2. These reports were
prepared by the Franklin Research Center (FRC) and supplement the August 8,
1982 FRC report on the environmental qualificatio. of safety-related electri-
cal equipment that was forwarded to you on December 20, 1982, together

with our Safety Evaluation.

We have reviewed the enclosed reports and we have no information at this
time that indicates that the “"space charges phenonemon" is not a vaiid
concern. Therefore, the status of the qualification of Raychem cables at
the Brunswick Plant remains as stated in the August 8, 1982 FRC Report,
that is, that the qralification of this cable has not been established.

Consideration of the enclosed reports should be included in your reaffirma-

tion of justification for continued operation that you will submit in response
to our December 20, 1982 letter transmitting the Safety Evaluation for environ-
mental qualification of safety-related electrical equipment. In response

to our request, made in a telephone discussion with members of your staff

on December 17, 1982, it was indicated that a response reaffirming justification
for continued operation with respect to the environmental qualification

of Raychem cable, would be submitted by J>nuary &, 1983.

p—————
e """



L

~ Mr. E. E. Utley ;
Carplina Power & Light Company

cc:

Richerd E. Jones, Esquire
Carolina Power & Light Company
336 Feyetteville Street
Rzleigh, North Carolina 27602

George F. Trowbridge, Esouire
Shew, Pittman, Potts & Trowbridge
1800 M Street, N. W.

washington, D. C. 20036

vr. Charles R. Dietz

Plant Manager

P. 0. Box 458

Southport, North Carolina 2846)

¥r. Franky Thomas, Chairman
Eoerd of Commissioners

P. 0. Box 249

Eoliviz, North Carolina 28422

Mrs. Chrys Baggett

State Clearinghcuse

Budget & Management

116 West Jones Street

Raleigh, North Carolina 27603

U. S. Environmental Protection Agency
Region 1V Office

Regional Radiation Representative

345 Courtland Street, N. W.

Atlanta, Georgia 30308

Resident Inspector

U. S. Nuclear Regulatory Commission
P. 0. Box 1057

Southport, North Carolina 2846)

James P. O'Reilly
Regional Administrator, Region I1
U.S. Nuclear Regulatory Commission
101 tarietta Street, Suite 3100
Atlanta, Georgia 30303




Enclosure 5

GR L

Carclina Pow=r & Liz™t Comaany

December 31, 1982

-

Office of Nuclear Reactor Regulation
ATTN: Mr. D. B, Vassallo, Chief

Operating Reactors Branch No. 2
United States Nuclear Regulatory Commission
Washing on, DC 20555

BRUNSWICK STEAM ELECTRIC PLANT, UNIT NOS. 1 AND 2
) DOCKET NOS. 50-325 AND 50-224
LICENSE NOS, DPR-71 AND DPR-62
ENVIRONMENTAL QUALIFICATION

Pear Mr, Vassallo:

On November 30, 1982, 2 meeting was held with representatives from
Carclina Power & Light Company (CP&L), Raychem Corporation, and the Nuclear
Regulatory Commission (NRC) concerning the use of certain Raychem/Flamtrol
catle at the Brunmswick Steam Electric FPlant, Unit Nos. 1 and 2. Specifically,
the Raychem cable in question is unshielded multiconductor cable rated at
1000 V having a combined insulation thickness of 120 mils or greater.

As outlined by our December 15, 1982 letter, CP&L is committed to
the performance of qualification testing for the Raychem cable that is on
question and in use at the Brunswick Plant. We would like to meet with the
Staff in Jaumary 1983 to review and discuss our proposed cable qualification

test program. In addition, CP&L will provide the Staff with periodic updates
of the progress of the cable qualification test prograuu ‘

. On December 15, 1982, the NRC transmitted to CP&L Technical
Evaluation Report (TER) Items 164 and 165 on Raychem cable. TER Item 165 does
not refer to the cable type in question; thus, CP&L considers the cable
covered by TER Item 165 to be qualified based on previously referenced and
supplied Raychem test reports.- TER Item 164 discusses the cable types in
question, and these cable types are listed in Enclosure l. Based on the
technica' justifications provided in Enclosure 2 and our commitment to perform
qualification testing as described iu our December 15, 1982 letter, CP&L
believes that continued operation of the Brunswick Flant is justified.

N PR i o cam s S
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‘Mr. D. B, Vassallo

o= December 31, 1982

1f you should have any questions on this response, please contact

our staff.

WRM/kjr (5896C10T2)
Enclosures

cc: Mr. S. D. MacKay
Mr. D. O. Myers (NRC-BSEP)
Mr. J. P, O'Reilly (NRC-RII)
Mr. J. A. Van Vliiet (NRC)

Yours very truly,

S Ty

L. W. Eury
Senior Vice President
Power Supply



ENCLOSURE 1

BURNSWICK STEAM ELECTRIC PLANT, UNIT NOS. 1 AND 2
RAYCHEM CABLE TYPES- IN QUESTION

1. 7 conductor # 12 AWG
2 10 conduc tor # 12 AWG
12 conductor # 12 AWG
b 2 conduc tor f 2 AWG
S. 4 conductor # 2 AWG
6. 2 conduc tor { 6 AWG
7. 4 conductor ¢ 6 AWG
8. 4 conduc tor f 4 AWG
9. 2 conductor # 8 AWG



ENCLOSURE 2

JUSTIFICATION FOR CONTINUED OPERATION
BRUNSWICK STEAM ELECTRIC PLANT

TER ITEM 164 — RAYCHEM/FLAMTROL CABLE

The cable in question is unshielded multiconductor Flamtrol control and power

cable manufactured'by'Raychen Corporation, rated at 1000V with combined
conductor and jacket insulation thickness of 0.12 inches or greater.

Flantrol cable is a fire-retardant, radiation cross-linked cable atilized as
control and power cable for certain safety-related electrical equipment at
Carolina Power & Light Compaay's Brumswick Steam Electric Plant. It has been
theorized that the use of an electron beam of insufficient energy by the
manufacturer (References 1 and 2, band delivered to Carolina Power & light
Company at the November 30, 1982 meeting with the Nuclear Regulatory
Commission) reeulted in inadequate penetration of the assembled cable to
corplete the cross-iiw, ' rrocess and, as a direct consequence, caused a

" space charge buildup within some areas of the conductor insulation. The
subsequent release of the space charge resulted in possible damage to the
conductor insulation. (The space charge phenomenon and possible damage

- mechanism occurring in radiation cross-linked cable are discussed in detail in

Appendix A to Referenmce 2).

. The Franklin Research Center was tasked by the Nuclear Regulatory Commission

to evaluate the possible detrimental effects of the space charge phenomenon
(References 1 and 2). This evaluation resulted in a recommendation that:
Carolina Power & Light Company establish the functional capability of the
suspect cable through applicable qualification testing.

This enclosure provides justification for continued operation until that
functional capability has been established.

" It should be noted that the suspect cable is not subject to immediate
catastrophic failure when exposed to loss-of-coolant accident (LOCA)
conditions. An increase in leakage current could be realized through ths
defective areas of the cor® ctor insulation; however, IR measurements ¢f the
cable would have to decrease below 50K ohms resistance prior to possible
faflure of the cable's control and/or power function., Additionally, the .
cables are currently utilized at less than 507 rated voltage at the Brunswick
Stean Electric Plant.

An extensive surveillance program was established by Carolina Power & Light
Company in 1978 to monitor for degradation of the ip-plant Flamtrol cable.
This program consisted of making and recording annual IR measurements with a
1000 V dc megger on cable spares located throughout the Brunswick Steam
Electric Plant. Each conductor was tested to all other conductors and
ground. Investigation action was taken for ‘any IR measurement less than 500
regohms. R



Froa 1978 through 1980, there were a totzal of 12 cables with measured IR
values less than 500 megohms. It was observed in each case that the
~onductors of these cables were wet or shorted together outside the jacket
insulation, i.e. the bare ends of individuzl spare conductors were in
contact. In 1981, all cables had IR values of 1000 megohms or greater.

Ar evaluation of this historical IR measurement test data on the 8l samples of
spare Raychem Flamtrol cabies indicate that no degradation in dielectric
strength has occurred since program establishment. Additionally, a review of
plant zzintenance records revealed no failures attributable to cable
‘insulation degradatiou.

The IR peasurement program and maintenance record review confirms Fraoklin
Research Center’s"...engineering opinion that insulated Flamtrol cable having
combined insulation thickness of 0.12 inches or greater can perform adequately
unde- normal service conditions,...” (Reference 2).

For accident ¢onditions, each Brunswick unit should be considered as hiving
two separzte areas, the reactor building and primary containment (drywell).

For LOCA conditions, Class 1E equipment within the reactor building would be
subjected to an increase in radiation exposure only. The increase in
radiation exposure without sustained high levels of moisture would not create
the conditions necessary for cable failure through the suspected defect.

The LOCA conditions within the drywell could be contributory to cable
degradation. The suspect cables used in safety related systems within the
drywell are 7 conductor 12 AWG, 10 comdictor 12 AWG, and 12 conductor 12 AWG
Only. ’ F

All Cfass 1E safety related equipment vithin the drywell serviced by the
suspect cable has been reviewed with “he following results:

1. None of the valves in tlie Automatic Depressurization System (ADS)
are controlled or supplied power by the suspect cable and,
therefore, can be considered continucusly available for accident
mitigation. '

2, The components actually serviced by this cable perform their safety
related function within a short time of sersing the accident
parameter. There are 24 valves located within the drywell tnat are
serviced by the suspect cable; all 24 of these are inboard
{solation valves. Of the 24 valves four (4) have been rendered
permanently inoperable and locked in position (due to other
considerations), eight (8) are passive (not required to change
position), and ten (10) valves actuate in less than 4 minutcs after
the accident is detected. The remaining two (2) valves (HPCI steam
supply isolation {nboard and RCIC steam supply isolation inboard)
will stay open for accident mitigation (less than 12 hours) and
then will be required to close. Failure of any of these 24 valves
to operate upon demand will not adversely affect plant safety due
to backup (outboard) isolation valves which would not be affected
by these conditions.



Therefore, the suspect cable will not impede the mitigation of 2 loss-of=-
coolant azccident at the Brunswick Steam Electric Plant.

In the event the plant is subjected to a high energy line break, only the
equipment within the reactor building would be affected. The conditions would
consist of a temperature peak of approximately 295°F decreasing rapidly to
near normal conditions, a maximum pressure peak of 7 psig, and relative
humidity »f 100% for only a short period of time. The peak pressure and
humidity combination are not sustained sufficieatly to produce enough moisture

intrusica through the cable imsulation such that degradation of the insulation
¢¢ significant.

Therefore, based upon the IR measurement program, maintenance record review,
and evaluation of safety related functioms, the suspect Raychem Flamtroli cable
is justified for continued operation pending the establishment of the
‘functional capability of tne cable by qualification testing of renresentative
. specimens from the Brunswick plant. :




REFERENCES

"

Investigation of Raychem Cable installed in the Brumswick Plant, Phase 1
- Preliminary Evaluation and Test Plan, Franklic Research Ceanter Report
No., 1=-C-5260-3012~-1 of October 23, 198l.

Investigation of Raychem Cable installed in the Brunswick Plant, Phase
2 - Evaluation and Test Recommeudation, Franklin Research Center Report
No. F=C-5569-3002 of Jume 30, 1982. ‘



