April 21, 1993

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of )
) Docket Nos. 50-275 OLA

PACIFIC GAS AND ELECTRIC COMPANY ) 50-323 OLA
)

{Diablo Canyon Nuclear Power Plant, )  (Construction Period Recovery)
)

Units 1 and 2)

AFFIDAVIT OF ANN M. DUMMER IN SUPPORT OF NRC STAFF RESPONSE
TO SAN LUIS OBISPO MOTHERS FOR PEACE'S MOTION
FOR LEAVE TO FILE ADDITIONAL DISCOVERY
RE: OKONITE CABLES WITH BONDED JACKETS

1. Ann M. Dummer, first being duly sworn, depose and state:

1. My name is Ann M. Dummer. 1am employed by the Nuclear Regulatory
Commission as a reactor systems engineer in the Plant Systems Branch of the Office of
Nuclear Reactor Regulation.

2. Since August 1992, I have worked with environmental qualification issues,
and. as relevant here, with issues raised in Information Notice 92-81, “Potential
Deficiency of Electrical Cables with Bonded Hypalon Jackets," which 1 co-authored.

3. 1 have been asked to address San Luis Obispo Mothers for Peace's Motion
for Leave to File Additional Discovery Re: Okonite Cables with Bonded Jackets, dated
April 2, 1993, in light of Information Notice 92-81 and of the NRC Staff's review of the
matter that was the subject of Board Notification 93-08 regarding an allegation of cable

degradation at Diablo Canyon.
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4. In its motion, San Luis Obispo Mothers for Peace states that certain
documents, including Information Notice 92-81, demonstrate that PGAE is experiencing
some maintenance problems at Diablo Canyon involving the degradation of Okonite
cables and possibly other cables with bonded jackets. Motion at 1. Although the cables
addressed in Information Notice 92-8] and the cables of concern at Diablo are all
manufactured by Okonite, they are different cables exhibiting different failure modes.

5. The cables that failed at Diablo Canyon are 12kV and 4¥V power cables.
These cables have EPR insulation, shielding, and a neoprene jacket (Figure 1). They do
not have a bonded jacket. The 12kV cables that failed were severely degraded,
apparently as a result of chemical attack. The 4kV cables were not degraded and may
have failed due to a manufacturing defect. The 12kV cables are not used in any safety-
related application at Diablo Canyon. They are not required to be environmentally
qualified. The licensee has on-line fault detection capability for these cables. All failed
cables have been replaced, and a number of undamaged cables in the same location have
also been replaced as a result of the failures. The licensee has not yet completed a root
cause analysis for the failure of these cables.

6.  The cable failures discussed in documents 1-4 (Information Notice 92-81 and
other NRC documents) occurred during testing conducted by Sandia National
Laboratories. These cables are small instrumentation and control cables that have one
layer of EPR insulation with a hypalon jacket bonded to the insulation (Figure 2). These
cables failed during laboratory testing similar to that required for environmental

qualification of cables. They had been artificially aged at a high temperature, exposed
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to radiation, and subjected to a simulated accident environment. The failures at Sandia
were different from the Diablo Canyon failures because at Sandia the insulation split open
from one end of the cable to the other, as if someone had cut the cable open with a knife.
These failures appear to be mechanical in nature, resulting from the embrittlement of the
hypalon jacket due to thermal aging. The NRC's concern with these Okonite cables is
that these cables were never tested for qualification with the bonded jacket in place. The
test failures may indicate that some installed cables may not be adequately qualified to
perform their safety-related function during a design-basis event. The NRC has informed
the industry of these test failures, but the industry, including Diablo Canyon, has not
been required to take any action.

7. San Luis Obispo Mothers for Peace, in its motion, attempts to tie the
failures at Diablo Canyon to the failures described in the Information Notice. The cables
are different sizes and of different construction, and are used in different applications.
The failure mechanisms are also different. The Diable Canyon cables are not
environmentally qualified and do not have bonded jackets. Therefore, the information

notice is not relevant to the recent cable failures at Diablo Canyon.
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8. The matters stated above are true and correct to the best of my knowledge

and belief.

Aen Bl Dummen

Ann M. Dummer

Subscribed and sworn to before me
this 21st day of April 1993

G S ntil,

. "././Ci'fuﬁéf/- >\ :1 [
Notary Public

My commission expires: December 1, 1993
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A Conres Siranoeo Copper
Ceongcucte’
B Comoosie Oromte-Onoion

> i TUN BRl<is

Okonite Okolon

Type RHH, RHW, USE, FR-1

600V Power and Control Cable
Copper Conductor/80C Dry/75C Wet

For Cable Tray Use

Composie insulstion
Owonite-Okolon s Okonite's trade name
for its ethylene propyiene. chiorosui-
{orated polyethylene composite insuls-
tion The combination of the two ma-
terial's provices a dielectnc which re-
quires No outer covering and which has
excellen resistance 10 heat, machanical
abuse. flame, weathenng, most Oils,
acids anc alkalies .

Applicstions

Dxonite-Okoion 600 Vot Power and
Contro! Cables are recommenced for
use in all Iow voltage circuits where
gontinuity ©f service is the pnme con-
sidergtion They can be instalied in
conduil, undergrouns oucts. ADProved
raceways direct burial, and in cadle
trey (size 250 kemil and larger)
Speciications

Condguctors Coated. stranged copper
conguctor per ASTM B ano B-188
insulation Mee's or exceeds all require-
ments of ICEA S68516. NEMA WC-8
ano UL Stancards €4 ano B854

Listec by Ungerwriters Laboraiories.
inc as Type RiH or RHW, USE, VW-1
(formery FR-1) Sizes 250 kcmil ang
larger are 8/so markecd "Sunlight re-
sistant, for use in cable tray’.

Froauct valta

Section 3:Sheet 1

W

Product Festures

e Extreme hest resistance

S0C continuous reting

110C hot spot rating

130C amergency overioad rating
250C shont circuft rating

o Exceptional resistance 10 ceformation
& high temperature

¢ Stable €. octrical p >oerties

¢ Low SiC and power factor

¢ LOow moisture absomption

« Mechanically rugged

* Resistant 10 weather, most tils, aids
and alkalies

¢ Smaller diameter than REW-acketed
cables

e More flexibie. easier 10 install
terminate or splice than XLPE insulation
o Passes |[EEE 383 flame test

s Flgme retargant '

¢ UL Usted

¢ OSHA soceptable

Additions! information

For additional information contact your
iocal Okonite representative or Service
Center Manager
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PROFESSIONAL QUALIFICATIONS

ANN M. DUMMER

Division of Systems Safety and Analysis
Office of Nuclear Reactor Regulation

Reactor Systems Engineer
Plant Systems Branch

B.S. Mechanical Engineering,
Colorado State University

Graduate work in Mechanical Engineering,
University of Maryland

Nuclear Regulatory Commission,

Reactor Systems Engineer in Plant Systems
Branch. She has worked with Environmental
Qualification issues since joining this branch
in August 1992,

Nuclear Regulatory Commission,

Reactor Engineer Intern working in the
Vendor Inspection Branch, Plant Systems
Branch, Project Directorate V of Nuclear
Reactor Regulation, Division of Reactor
Projects of Region IV, and in the Severe
Accident Issues Branch of Office of Nuclea:
Reactor Research.

Co-author of Information Notice 92-81,
"Potential Deficiency of Electrical Cables
with Bonded Hypalon Jackets,”
December 11, 1992.



UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of )
PACIFIC GAS & ELECTRIC CO. ) Docket Nos. 50-275 OLA-2
) 50-323 OLA-2
)
(Diablo Canyon Nuclear Power Plant, ) (Construction Period Recovery)
Units 1 and 2) )
CERTIFICATE OF SERVICE

1 hereby certify that copies of "NRC STAFF'S RESPONSE TO SAN LUIS OBISPO
MOTHERS FOR PEACE THIRD LATE-FILED CONTENTION" in the above captioned
proceeding have been served on the following by deposit in the United States mail, first
class or, as indicated by an asterisk, by deposit in the Nuclear Regulatory Commission’s

internal mail system this 4th day of May 1993:

Charles Bechhoefer*

Administrative Judge

Atomic Safety and Licensing Board
Mail Stop: EW-439

U.S. Nuclear Regulatory Commission
Washington, DC 20555

Jerry R. Kline*

Administrative Judge

Atomic Safety ard Licensing Board
Mai] Stop: EW-<39

U.S. Nuclear Regulatory Commission
Washington, DC 20555

Frederick J. Shon*

Administrative Judge

Atomic Safety and Licensing Board
Mail Stop: EW-439

U.S. Nuclear Regulatory Commission
Washington, DC 20555

Office of Commission Appeliate
Adjudication®

Mail Stop: 16-G-15 OWFN

U.S. Nuclear Regulatory Commission

Washington, DC 20555

Adjudicatory File* (2)

Atomic Safety and Licensing Board
Panel

Mail Stop: EW-439

U.S. Nuclear Regulatory Commission

Washington, DC 20555

Atomic Safety and Licensing Board
Panel*

Mail Stop: EW-439

U.S. Nuclear Regulatory Commission

Washington, DC 20555



Nancy Culver, President

San Luis Obispo Mothers for Peace
P.O. Box 164

Pismo Beach, CA 93448

Christopher J. Warner
Richard F. Locke

Pacific Gas & Electric Co.
77 Beale Street

San Franciso, CA 94106

Office of the Secretary* (2)

Atin: Docketing and Service

Mail Stop: 16-G-15 OWFN

U.S. Nuclear Regulatory Commission
Washington, DC 20555

Joseph B. Knotts, Jr., Esq.
David A. Repka, Esq.
Kathryn M. Kalowsky, Esq.
Winston & Strawn

1400 L Street, N.W.
Washington, DC 20005-3502

Truman Burns

Robert Kinosian

California Public Utilities Commission
505 Van Ness, Room 4103

San Francisco, CA 94102

D Hed gl

P. Hodgdon

Counsel for NRC Staff
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MEMORANDUM FOR:  Steven A. Varga, Director
Division of Reactor Projects 1/11, NRR

Jack W. Roe, Director
Division of Reactor Projects 111/1V/V, NRR

William D. Travers, Deputy Associate Director
for Advanced Reactors and License Renewal, NRR

FROM: Ashok C. Thadani, Director
Division of Systems Safety ard Analysis, NRR

SUBJECT: STAFF ACTIONS FOR THE RESOLUTION OF A POTENTIAL OEFICIENCY
IN THE ENVIRONMENTAL QUALIFICATION OF BONDED-JACKET CABLES

The purpose of this memorandum is 1o inform you of recent developments
regarding failures of Okonite and other bonded-jacket electrical cables. As
diccussed in recent Director’s Highlights, cable failures during testing
conducted by Sandia National Laboratories have identified a potential
dgeficiency in that bonded-jacket cables have a potential for failure during a
tOCA before 40 years, 1f these cables are used at temperatures greater than
80 *C (122 °F).

wr
wm

4 on the results of the Sandia testing and reviews of environmental
z11fication test reports, Information Notice (IN) 92-B1: "Potential

ciency of Electrical Cables with Bonded Hypalon Jackets" (Enclosure 1) was
.ued on Decemper 11, 1992, to inform licensees of the staff’s concerns
ted to the use of bonded-jacket cables at temperatures greater than 50 °C
(122 *F). Additionally a memorandum, subject, "Failures of Okonite tlectrical
cables with Bonded Hypalon Jacket During Tests Performed by Sandia National
Lanoratories,” dated Decemper 10, 1992 (Enclosure 2), was sent 1o the
Commission. This memorandum discussed safety concerns and planned actions
regarding this issue.

20
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The Plant Systems Branch has been assigned the lead for this issue and has
geveloped a preliminary task action plan outline (Enclosure 3). It should be
noted that the dates and activities are subject to change as information 1§
sptained and a detailed action plan is developed.

While the staff has determined that there is no immediate safety concern, the
ct2ff is evaluating the long term safety significance of this potential
geficiency. In its evaluation, the staff will include any information
rbtained from the licensees which may have been developed in response 10

IN 62-8]. In particular, this information may be developed when licensees
take any necessary actions described in Generic Letter 88-07, "Modified
tnforcement Policy Relating to 10 CFR 50.49, ‘Environmental Qualification of



Directors -2~ January 27, 1983

flectrical Equipment Important to Safety for Nuclear Power Plants, " if the
licensees determine they have the potential deficiency described in the IN.

25 part of this evaluation and 1n accordance with the letter to the
Commission, a letter identifying the concerns has been sent to NUMARC
(Enclosure 4). In addition, the letter seeks to determine if NUMARC is
interested in assisting industry in resolving the concerns identified in the
IN. Suggested areas where NUMARC could assist industry were (1) coordinating
+he collection of information that identifies where bonded-jacket cables are
used in nuclear plants and their installed environmental conditions and (2)
geveloping and coordinating 2 licensee inspection effort to determine the
material condition of installed bonded-jacket cables. NUMARC has not yet
responded to the staff's letter.

While the staff plans to work with NUMARC as the industry focal point on this
1esue. we are also taking steps to 1ssue a Generic Letter, if it 1s neeced.
s & method to obtain information to ascertain the long term safety
significance of this issue. In order to provide background information for
tre Generic Letter, assistance from NRR Projects and Regions may be reguested.
¢ asgistance 15 reguired, Projects and/or Regions will be contacted as
appropriate.

1f there are questions about this 1ssue, contact George Hubbard at 504-2B70.

! il
{prhshok C. Thadani, Director

Division of Systems Safety and Analysis
- 0ffice of Nuclear Reactor Regulation

tnciosures:
s stated

cc w/enclosures:
a. Russell
J. Partlow

*See previous concurrences. ///” )4””’

SPLB:DSSA $PLB:DSSA &Eﬁ

GHubbard;cf* (McCracken* hadam
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Enclosure |

necemper 11, 1992

NRC TNFORMATION NOTIC e2-81: POTENTIAL DEFICIENCY OF fLECTRICAL CABLES wlTH
BONDED HYPALON JACKETS

111 noigers of cperating 1icenses °or construction permis for nuclear power

e U.S. Nuciear feguiatory Commission (NRC) 15 1s3uIng th1s ‘nformation

c1ce %3 alert aogressees 1o a potential ceficiency n the environmental

- fication of ejectrical caples “1th bonged Hypaion Jackets. it 1s

sected that recipients w11l review the information for applicability to

smei1r facilities anc consiger actions, a5 appropriate. However, suggestions
ntained ‘n this .~forination notice are not NRC requirements; therefore, no

specific action or writien response to this notice 15 requirec.

(s Nationai Laporatories (SNL), .nder contract o NRC, has peen congucting

anc

tgs1s <N caples manufactured by three gifferent manufacturers, incluging
“konite. he tesis ~ere performeg 10 cetermine the minimum insulation
Tmickness recessary or installed cable 10 perform 115 intengeg function

cepyulg Lhe “MSulaticn o€ camageg curing installation, maintenance, oT other
.-eny1tigs. herefore. «ne tnermal ang ragiation aging and 1pss-0f-cooiant-
.zc-zent (LOCA) testing for the cables were performea with requceg ana full
-mculation thicknesses. The Okonite specimens tested were singie-conguctor.
£30-vDit. .2 American wWire Gauge (AWG) control cables insulateg with ethyiere
-vzoylene TuDDET (£PR) with @ bonced Hypalon jacket (Okon1te-0ko1on>. During
_OCA testing, all 19 of the Okonite-Okoion cable sampies ¢a31led. The other
-3oles in this test crogram ¢id not have bonged Jackels ang did not experience
rexpecten failures.

=yring this test srogram, the caples were first subjected t0 120 megerads of
~agiation at the rate of 300 kilurads per hour for 433 hours and were then
-wermally aged &t eg *C (316 °7) for 336 hours. Based on the Arrnenius
zauation. acceierated cnermal 2ging at this time and temperature % squivaient
-3 3 40-vear cadle T1fe at 69 °'C (156 *F) for the jacket and 26 °C (189 °F)
imp +mg TnSUlatICN. sfter thermal aging, through-wa'l Cracks were nuted on
~a5s1 cf 0e okonite-Jkoion caples. HOwever, the cracks gid not prevent ine

e 1 b
- N 1498
YesbvwiViww



IN 92-8]
Decemper 11, 1982
Page 2 of 3

-sples from passing an insulation resistance (IR) test that was congducted in a
cry environment.

ifter the aging and IR ‘ests, the cables were subjected to 3 LCCA test. The
-ps51 sequence was (1) e hours of testing 10 simulate the LOCA environment
-efinea in Appendix A to institute of flectrical and flectronics Engineers
(1££%) Stangara 323-1974, "1EEE Standara for Oualifying Class 1E fquipment for
yyciear Power Generating stations," ang (2) 14& hours at 121 °C (250 °F) for
-ne remainger of the test. No chemical spray was used. The cables were
energizea by 110-volt DC power ouring the test with no tpad. One cable with
411 insulation thickness failed just after the test champer conditions became
caturated at 11-1/2 hours into the test. By the fifth day of the test, all
-»e Okorite cables had failed, as ingicated by blown 1-ampere fuses. The test
-mamcer was opened on October 24, 1982, and the cables were visually

“mepectes. The insulation and jacket on the Okonite cables had split down the

-

gnctn ¢f the cable., ang bare conguctar was visible.

“n Octoper 28, 1892, the NRC staff visited SNL to evaluatt the test failures.
suring that visit, SAL personnel informea the staff that other Okonite cadles
«11h bonced Hypalom jackets had faileg simlariy at SNL under another NRC-
cepnsoreg test program (license renewal test program). For this test, the
-3nles were thermally aged 1o the equivalent of a 40-year 1ife at £ °C

133 *F). One out of four Okonite-Okolon cables failed guring LOCA testing.
inother group of Cxumite caples that had been aged to a 40-year 1ife at S0 °C

r.a ¢

(122 *F) passed this testing.

‘s zgdition to the Okemite failures in the license renewal test program,
-30les manufactured Dy Samuel Moore also failea during LOCA testing. These
-3nles were Dekoron Dekorad Type 1852, two-conductor, twisted, shielded pair,
"z iwG instrument cables covered with ethylene-propylene ciene monomer (a type
-¢ T2R) insulation with a bonged Wypalon Jacket ang an overall jacket of
-vpaion. One cable 1n wnicn cne conouctor failea had been thermally aged 10 &
5-vear 1ife at §5 °C (131 *F), wnmle the other caplie in wnich both conguctors
“11 eo hag been thermally agea to a 40-year life at 56 °C (133 ‘F). These
t31]ures were similar to the failure of the Okonite-Okoion caple 1in that the
.mgyiation and bonged jacket had spiit open. Other samples of Samuel Moore
caple survived aging and accident testing under similar congitions.

-

L1SCuUssSiIon

“he SNL test results from NRC-sponsored programs raise questions with respect
<5 the gnvironmental qualification of Okonite cables with ponoed Hypalon
-3ckets that have not reen specifically qualifiea for service congitions
xceeging 50 *C (122 °F) for 40 years. The staff reviewed the qualification
-312 ceveloped by the Okomite Company and noted that Okonite 2 kV cables with
5.7 mm [20 m1]] bonced Hypalon Jacketls and 600-voit caples with ynjacketed
IPR insuiation were previously testec. The 600-voit cables with 0.28 mm [15
=11] tonced Hypalon jackets were quaiified based on the previous 2 kV ancd 600-
51t sest results. It was pelievea that 1f the unjacketed EPR insulation
-asceq cualification testing, then EPR insulation with a ponged jacket would



IN 82-8
Decemoer 1. 1882
page 3 of 2

siso pass qualification testing. rHowever, the Sangia test results 1ngicate
-nat Okonite cable with sonded Hypalon jackets may be susceptibie 1o failure.

-he cualification data reviewed by the staff for the gamuel Moore cacles
cnowea that cables with bonaed Hypalion jackels hagd been previously tested by
1someoix, Inc. The tests documented qut\ification of the Dekoron Dekorad
-aple 1o a qualified 1ife of 40 years at plant service congitions of 82 °C

126 *F) or less. The test results from the license renewal test program at
INL raise guestions about the qualification of Samuel Moore Dekoron Dekorad
ype 1352 cables when used at higher temperatures.

Jther bonged-jacket cables. cualified for up to 90 *¢ (194 *F) applications as
claimen by various vengors, may D€ cusceptible 10 the same type of fatlures 1f
-ot toecifically tested 10 the bonaged confirguration. The difference in aging
~ates petween the Jackel sna the 1nsulation may be a factor in the failure of
-sngeg-acket caples. “herefore. -yaiification testing that does not use the
-acketes configuration may not be representative of actual cadle performance.

~gcercing on the application, £ailure of these caples could affect the
-griormance of safely functions in nuclear power plants. The functional
‘ntegrity of the cables could be affected 1f the cables are used inside
containment, used 1N continuous power circuits, routed with power cables, or
routed close to hot pipes. seneric Letter 88-07, "Modified Enforcement Policy
felating to 10 CFR €0.49, ‘nyironmental qualification of Electrical fquipment
‘asortant to Safety for Nuclear Power Plants,’® provides relevant information
sn cealing with potential enyironmental qualification geficiencies.

-+1g ~nfprmation notice reqguires N0 speci fic action or written response.
~ave any cuestions apoul «ne 1nformation 1N this notice, please contac
-5 +mg tecnniICAl cantacis . 15tE0 selow or the appropriate office of
zar -eacior meguiation NRR) sroject -anager.

f

LR

-
-
-

om L

rian K. Grimes, Director
Division of Operating Reactor Support
office of Nuclear Reactor Reguiation

“scmmical contacis: “yukam C. Garg, NRR
(301) t04-2829

inn M. Dummer. YRR
(301) t04-cB831

teezzement:  LIST o+ Tecently lssued wRC !nformation Notices
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MEMORANDUM FOR: The Chairman
Commissioner Rogers
Commissioner Curtiss
Commissioner Remick
Commissioner ce planque

FROM: James M. Taylor
fxecutive Director for Operations
SUBJECT: fAILURES OF OKONITE fLECTRICAL CABLES WITH BONDED HYPALON
JACKET DURING TESTS PERFORMED BY SANDIA NATIONAL
_ABORATORIES
“he surcose of this memorandum 15 %2 provide early notification 1o the

~emmission of an emerging 1ssue which the staff is pursuing cencerning 3
sotential ceficiency in the environmental qualificatien of electrical cadles
w1th bonced Jackets.

During testing conducted by Sancia National Laboratories, Okonite electrical
-aples with ethylene prepylene rupber (EPR) insulation and a bonced Hypalon
(chlorosulfonated polyethylene, CSPE) Jacket cracked during accelerated aging
ang oig not survive the LOCA test. The specific £3ilures appear 10 be related
ts tmg nterface between the bonged Hypaion Jacket and the caple insulation.
“te c:oles had been aged at yeg *C (316 'F) for 136 hours to simulate 40 years
-f ciant 1ife at €9 °C (186 *F). Other okonite cable test samples that were
sged &t +3g *¢ (212 °F) for 6 conths 1o simulate 40 years of plant 1ife at

-
.-

- (128 'F) passec ine LOCA test.

' ©o
(RS

ve Ckonite Company hac certifieg these cables to be qualifieo for 40 vears of
-iant 1ife at €0 *C (194 °F). Aowever in the past, curing licensee £Q
‘ngpections, the NRC has taken excepticn to the Okonite certification out has
i1lowea the use of Okonite cables for applications of up to approx1mately

71 *¢ (131 *F) for 40 years of plant life. gased on the recent canaia tests,
+he staff is now concerned that 2 potent1a1 geficiency exists in the
environmental gualification of these Okonite Hypalon honded-jacket cables when
they are used 1N environments with temperatures greater than g0 °C (122 ‘)
for forty years.

The ctaff met with representatives of the Okonite Company and cangia on
Wongay, ‘lovember 23, to discuss the valigity of the Sandia test results and
Okenite’s position. WUMARC was a1s0 represented. At the meeting, Okonite
verifieg that they have not performed gualification tests of the same cable
Jseq by Sangia. They hag previously tested a larger cable with the same
insulaticn ang Jacket materials for cualification 12 g9 *C (194 'F) for ¢0



“he Commissioners -

konite stated that they have test data that show ne chemical interaction
gx151s between Hypalon and EPR. Okonmite agreed that the Hypalon Jacket ages
~ore quickly than EPR insuiation. However, the Sanaiz results 1ndicate a
~echanical failure of the insulation resulting from the emprittiement of the
sypalon. Okonite ctated that Sandid had applied 2 fu1] accident radiatica
¢ose before any thermal 3g1ng, which in their opinion was extremely severe,
and also that Sandia cveraged the cable during thermal 3ging.

n addition to the Okonite failures, cables with bonded jackets manufactured
by Samuel Moore have also failed during sandia LOCA testing. These cables
were Dekoron Dekorad Type 1952, +wo-conductor, twisted, shielded pair, 16 AWG
instrument cables covered with ethy1ene-propylcne giene monomer (a type of
£3R) insulation with d bonged Hypaien jacket and an overall jacket of Hypalon.
“ne cable in which one conguctor failed had been thermally aged to @ 20-year
“ife at £5 °C (131 °F), while the other caple in which both conductors failed
-3g been thermally aged io 3 40-vear 1ife at gg *C (133 °F). These failures
«ere similar to the failure of the Okonite-Okolon caple in that the insulation
.ng bonced Jacket nad split open.

syalification data reviewed by the staff for Samuel Moore cables show that
caples with bonced Wypalon Jackets hag been previously tested. The test
reports cocumented qualification of the Dekoren Dekorad cable to 2 qualified
‘ife of 40 years at plant service congitions of 82 °C (126 *F) or less.

2aseq on the Sangid test results, the ctaff has concerns that qualification
»as not been established for caples with ponced Hypalon jackets when their
‘metzlleg service congitions exceed gnvironmental congitions of 50 °C (122 °F)
fap 40 years and that installec electrical caple with honded Hypalon jackets
-2y be cysceptible 10 failure. There 15 3 potential for failyre during 2 LOCA

sfere 40 years 1f these caples are used at temperatures greater than s °C.

3¢ is also concerned that cther nonded-jacket caples, gualifies for up
e~ (194 *F) applications. as claimea DY various vengors, may De

s1ble to the same type of failures. The difference in aging rates

en the jacket and the insulation may pe a factor in the failure of
~oncea-Jackel caples. Therefore, qun1ificaticn testing that does not use the

sacketed configuration may not be representative of actual cable performance.

nata supplied by Okonite indicate that their product 18 used in approximutlly
£2 plants. ©Sased on cata collected by fPR1, Okonite cables are used in the
reactor containments of apout 25 plants. The data does not specify whether
<nese are all safety-related applications and whether the installed cables are
+ne came as those tested by Sandia. The staff does not currently know how
-any plants use gther ponged-jacket caple in safety-related applications in
containment.

“he Sancia test results indicate that some components that are relied upon
syring & LOCA may not remain functional for the full 40-year 1ife of the power
siants. while this would present a long term safety concern, there s N0
mmegiate safety concern pecause: (1) the test results are consigeres to be



“he {cmmissioners -3=

of most concern with caples installed in containment; (2) the test results
would apply to @ relatively small number of cafety-related cables in
containment; (3) capbles in containment have peen in service for less than 40
years: (4) guring plant operation EWR drywell temperatures are typpca\ly in
the range of 87 "C 10 §6 'C and PWR containment temperatures (outside the
reactor cavity) are in the range of 37 ‘¢ to 43 °C; (5) the probability of a
large-treak LOCA 15 approximately 10°* per reactor years and (6) there are
yncertainties 1n estimating cable 1ife using the Arrnenius equation.

while there is no immediate safety concern, the staff is in the process of
sgsuing an information notice to alert licensees to this potential deficiency.
L:rensees would be expected to review the information notice and consider
ippropriate actions 1f they find ponded-Jacket cables used in safety-related
soplications at temperatures greater +han 50 *C (122 *f). Generic Letter
¢8.07 "Mogified Enforcement Policy Relating to 10 CFR 50.49, "Eavironmental
-saiification of fiectrical Equipment 'mportant 10 safety for Nuclear Power
Z1ants”" describes actions to be taken DY licensees when @ potential
seficiency 10 environmental qualification 15 1genti1fied.

“he craff has discussed +nis concern with NUMARC and will be preparing a
Written request to seek +heir assistance in the resolution of this 1ssue.
imong the near term (six months) actions expected of NUMARC would be the
gathering of information to identify where bonded-jacket cables are used in
nuclear plants and the environmental conditions 1in which they are installed.
Other actions could include cable inspections to determine the material
-angition of the installed caples.

“§ eme resulls of the near term actions confirm the validity of the concerns,
“UMARC woulid be recuested t0 lake the leag in gevelioping a long term 1noustry
-rogram 10 resoive 1he 1ssue. 2asea on monitoring and evaluation of
LUMARC,ingustry actions. -ne staff will assess the neea for soditional generic
-smmun1Ca1I0NS OF craff actions.

Jhile this memo cescribes planneg actions, it should be recognized that this
:¢ an evolving issue and the cescribed actions may be changed as more
nformation 1s obtained on ponged-jacket cables ang their cafety-related
spplications in nuclear plants. oﬂguuigmdby

James b Teylt

James M. Taylor
fxecutive Director
for Operations

ece  SECY DEDR £
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Enclosure 3
TASK ACTION PLAN OUTLINE
FOR
BONDED-JACKET CABLES

TASKS COMPLETED

|
2.
3.

Met with Okonite, Sandia, and NUMARC at Headquarters.
1ssued memorandum to Commission discussing potential deficiency.

lssued Information Notice to notify licensees of the'potentia1
deficiency in environmental qualification of bonded-jacket cables.

Send letter to NUMARC to see if they were interested in assisting
ingustry in resolution of issue.

10 Bf TAKEN and APPROXIMATE SCHEDULES

ra

»)

=

(8 4)

NOTE :

Decemper 29, 1992

Review available bonded-jacket cable test data (Sandia and
Qualification)
Scheduled Completion: Ongoing

Arrange meeting with NUMARC to discuss their involvement in resolution

of issue.
Scheduled Completion: January 29, 1993

Arrange meeting with NUMARC at Sandia to review the test data and view
+he test facilities.
Scheduled Completion: February 24, 1993

“csye a 71 for Regional inspection of cable environments and conditions.
Scheduled Completion: July 15, 1993 *

lssue a Generic Letter (GL) requesting licensees provide information
regarding the use of bonded-jacket cables, their qualification, and
service conditions. Request response within 60-90 days.

Scheduled Completion: October 15, 1993 *

Review and evaluate information gathered by various methods discussed
above. Determine long term safety significance and determine actions
needed for resolution of issue.

Scheduled Completion: 6 months after receipt of information

from industry action or GL

* Jtems 4 and 5 will be initiated: however, they may not be completed if
NUMARC and industry actions are sufficient to allow determination and
implementation of required actiens (if needed) for resolution of issue.
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“Mr. 4i11iam Rasin

Jice President and Director

Tecnnical Division

Nuclear Management and Resources Counca
1776 fye Street, NW

Suite 300

sasnington, DC 20006-2496
Sear Mr. Rasin:

“he purpose of this letter 'S to notify you of a potential geficiency 1n the
snvironmental qualification of electrical cables with bonded jackets. The
-sncerns of the U.S. wuclear Regulatory Commission (NRC) regarging the
-galification of ponged- ackel slectrical cadbles are aiscussea 1n NRC
“mépymation Notice (IN) ¢2-8]1, "Fariure of Electrical Cables with Eonaed
~vpaion Jackets.” which 15 enclosed.

ts stated in the IN. the sotential geficiency was igentified as the result of
<esting conducted éor the NRC by Sand1d Nationa) Laboratories. On the bas1s
4% test results for the electrical cables with Hypaicn ponoed Jackets and the
snsuing evaluations of available data, the NRC has concluded that Hypalon and
~ther ponged-jacket cables 1In safety-related applications may pe susceptible
<0 failure wnen installeg service congitions exceed temperatures of

oA "~

g 7 (122° F) for 40 years.

Jhite the HRC Seiieves there s N0 .mmegiate safety concern. the staff is
syaiuating the extent of iMis sotential ceficiency and geveloping actions
cscgcsary 10 resplve this "ssue. “he staff 1s consigering a Generic .etter as

. =pans 19 gather ‘nformaticn required to ascertain the long-term safely
;rgmificance of this *ssue. “ne 'nformation neeced incluges: -he gquantity of
-onoed-jacket caples teing used .n safety-related applications: the
zryironmental aualification status of these caples: the actual service
-angitions of the caples: ang the material congition of the installed cables.

“ne NRC is notifying you of this potential deficiency and the initial NRC
sctions o cetermine £ NUMBRC is interested in being the focal point for
“ngustry 1n resolving this 15Sue. Initially, NUMARC may be able to assist
~ngustry by: (1) coordinating the collection of information that identifies
«nere ponged-lacketl cables are used n nuclear plants ang their installed
environmental congitions and (2) ceveloping and coorginating a licensee
-nepection effort 10 getermine the material congition of installeg bonoed-
sacket cables.

is vou are probably aware. much of the Sangia test data that are the basis for
-re TN ang the NRC concerns nave not yet been published. Therefore. f NUMARC
-gciges 10 assist industry n the resolution of this 1ssue, we will notice a
-uplic meeting at Sanc1a with NUMARC as the industry focal point. The meeting
«ould be neld at Sangia 50 that the test facilities can be observed. test
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cagmpies and test cata can pe inspected, and direct discussions can L€ nelg
«1th the people who congucted the testing. By prowidin? this opportunity 1o
review the test data first hand, NUMARC and industry wi 1 be able to obtain an
Jngerstanging of the Sandia test activities and the significance of the test
retults in order to petter develop and coordinate an industry program 1o
sodress the NRC's concerns with bonoed-jacket cables.

1§ NUMARC is interested in assisting industry 1in the resolution of this 1ssue,
we would be happy to meet with you oOr mempers of your staff at your gearliest
convenience to discuss how NUMARC can best help i1ndustry and to provide more

setails on the staff’'s concerns relative to this matter.

1F vou have any questions regaraing this letter or need further information on
-m1s tcsue, contact Conrad McCracken at (301) £04-2873 or George Hubbard at
131) £04-2870.

Iincerely,

William T. Russell, Associate Director

for Inspection and Technical Assessment
office of Nuclear Reactor Regulation

[ )
w b ]

o
LIS
o N

re O

m
o ™



