CENTRAL FILES

NOV 081977

T

Dociet No. S0=263
Docket Ko, 50-282
Docket Ko. 50-306

Northern Etates Pover Coupany
ATTR: Mr. Leo Wachter
Vice President
Fower Production and Systen
Cperation
«lé Ricollet Mall
Mirneapolis, MN $540)

Certlemen:

Encloeed io 1L Bulletin No. 77+05 whivu vequites action by you with
regord to your power reactor fecilities with an operating license eor
8 constructior perwit.

Should you have juertions regardivg thie Bulletin or the eccions
required of yo., please contact his office

Eincerelyv,

Jevees G, Keppler
Lirector

Fuclosures:

1 'Ull.l‘ﬂ bo. 7"05
w/attachmeots 12)

2. List of 1E Bulletine
lesuel i 1977

¢c w/encls:
Yr. Lo R, Fliason,

Plant Manager
Mr. F. P, 't.rﬂey. Jre,

Plact Manager
ventral fliles
deprz’ _tion Umit KeC 20t ,
o 2108520484 77 / /
il POR ~ADOCK 05000383

. o

336

b+ ol n:#ﬁor.y kolscen,| Zaq., RI1l ? R1 I
Gy S R e R el o ML
BUANARE » 1 ' LT S S hore 11 /la _‘%]e[ AT S X

paTES 1 i " O T XTI = _‘,I/Q/L i




November £, 1077
IE Bulletin 77«05

ELECTRICAL CONNECTOR ASSEMBLIES
Descraption of Circumstances

Recent tests conducted by the Sandias Laboratories of electrical
connector/catle assentlies v & simulated post-LOCA containment
eovironment (LWR) demonstrated that the assemblies failed to perforu

in au ecceptable msaner. The connectors are the pin and socket type,
with meial shell and screv couplings. The spec: ‘dc tost specimens were
manufactured by Bendix, ITT Cannon and Gulten Industries using combina~
tions of Aisconds and I1TT Surprenant cebles. Details of the apecific
connector/catle :ombinations, test conditfons, test results and other
pertivent information are described in the Attschment.

While electrical ccnnectors of the type tested are not normally used in
applicstinns that are required te survive LOCA conditions, 1t 4s not
possible in the atsence of specific {nformation to conclude that such
spplications do not exist. Further. it 15 unknown whether other manu~
facturers bave su;plied sinilar asseublies, whether such assemblies have
been properly qualified “sr the {ntended service or whether these type of
assemtlies are utilized i applications thet must continue to cperate
reliably 1{n 8 LOCA ervironment.

Action Tc Be Taken By licensees and Feruit Holders:

For all pover reactor facilities with av operating license or a construction
permit:

l. Determine whether your facility utilizes or plans to utilize electical
connectur assemblies of the type tested by Sandis Lab-ratories, or any
other similar type, 1c systems that are located inside containment, are
subject to @ LOCA envivoument and are required to be operable 6. ‘ng

a LOCA.

2, If auy suech applications are identified, review the adequacy of
qualification testing for the assemblies ané submit (e documenia~
tion for NRC review,
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JE Bulletin 77=0%

ELECTRICAL CONNECTOR ASSEMBLIES
Description of Circumstances

Recent tests conducted by the Sandis Laboratories of electrical
connector/catle essembife. in & simulated post-LOCA containment
eovironzent (LWR) demonstroted that the assemblies failed to perforn

in av scceptadle manner, The connectors are the piv and socke: type,
with weial shell and screv couplings., The specific test Specimens were
wanufactured by Betrddx, ITT Cannon and Gulton Industries using combina~
tions of Anaccnds ané ITT Surprenant cables. Detafls of the specific
connector/cable combinations, test conditions, test results and other
pertinent information are described 1o the Attachment.

While electrical connectors of the type testsd are not sormally used in
applicetions that are required to survive LOCA conditionc, 1t s mot
possible 1in the atsence of o;ocif!c information to conclude that such
applications do not exist. urther, 1t 45 urlnown whether other manu=
focturers have supplied similar assenblies, whether such assenblies have
been properly qualified for the {ntended service or whether these type of
assemtlies are utilized o applirations that must continue to cperate
relf{ably in @ LOCA environment.

Action Tc Be Taken By Licensees and Permit Holders:

For all pover reactor facilities vith ac operating li_ense or & construction
pereit:

l. Deteruine whether your fecility utilices or plans to utilize electical
Connector assemblies of the type tested by Sandias Ladoratories, or any
other similar type, in systems that are located ins{de containment, are
subject vo 8 LOCA environment and are required to be operable during

a LOCA.

2. If any such applications are {dentified, review the adequacy of
qualification testing for the assenmblies and submit the documenta~
tion for NRC review.
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1f evidence 15 not avedlatle to support & conclusion of sdequacy,
submit your plans and programs tovard qualifying existing equipment
or your plans for replacing unqualified assemblies with qualified

equipment.

Provide your response in writing within 30 days fou facilities with
au operat.ing license and within 60 days for faciiities with a
construction peruit. Reports should be submitted to the Dirsctor
of the appropriate NRC Regional Office and & copy should be
forwarded to the U, §. Nuclear Regulstory Commissior, Office of
Tuspection and Enforcement, Division of Reactor Construction
Inspection, Washington, D. C. 20855.

Approvec by GAD, BI1B0225 (RD072); clearsnce expires 7-31-80. Approval
was given under 4 blanket clearance specifically for fdentified generic
problems. 1

Attechments:

1.

2.

Attachment A, Trip Report by
W. R. Rutherford, Electrical
Connector Assemblies

Attachment B, Sequential and
Simultaneous Test Profile
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TKI1P REPORT
by
W. R. Rutherford

ELECTRICAL CONNECTOR ASSEMBLIES

On September 1, 1977 & meeting vas held 1. Albuquerque, New Mexice to

fovestigate the electrical conoector assembly .1f.., cions or failures
that occurred during tests under LOCA conditions performed by Sandis

Laboratories. The following 1s & description of the equipment, test
scope and results of tlcse tests.

Equipment

The test asseablies of particular interest consisted of three types of
conpectore. Bendix, 1.0 Cennon, and Culton installed on two types of
cables; Anaconds ané ITT Surprenact.

1. Bendix Connector: A 3 conductor/No. 12 AWG with crimp pin conductors,
snodized aluninuz shell, silicone rudbber insert, rigicd back plane
potting, pliatle over-potting.

2. 1TT Cannon Connector; A 3 conductor/Ne. 12 AWG with cerimp pin
conductors, anodized aluminum shell, sflicone rubber insert, anodized
eluzinuz back shell, rubber packing boot, mechanical retaining clamp.

3. Gulton Connector: . 3 conductor/Ne. 12 AWS with crimp pin conductor,
stainless steel shell, hard f Ler insert, pin back sealed with RTV 112,
stainless shell, back plane poured with Sylgard potting, zechanical
clanp temination.

4. Ansconda Cable: A 3 conductor/No. 12 AWG, tinned copper conducter,
30 mil ethylene propylene rubber fnsulstion 15 mil Hypalon jacket,
cable asbestos tape, 60 mil Bypalon jacket, rated 600 volts, cable
diameter 0.55".

5. ITT Surprenant Cable: A 3 conductor/No. 12 AWG, tinned copper conducter,

30 ®{1 Exane II {nsulation, eilicone ’Ia:s tape, €5 mil Exane jscket,
rated 600 volts, cable dianeter 0.455",

Attachment A
Page 1 of 3
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Test Scope

The three tests perfoimed by Sandia were composed of twe sequentjial and
one sinultanecus exposure to LOCA environwents, Ir each case the
equipment was expo_ed to redistion and thermal aping prior to operating
under the siwulated LOCA conditions. Figures )] and 2 describe the test
profiles for sequential and simultaneous tests respectively (Sandia

tests vere designed to study eynergistic effects). Each of the tests
satisfy the fntent of IFEE 323-1974., The assemtlies were electrically
lcaded to 20 acperes and 600 volts at the start of the tests. Insulation

Tesistaoce and capacitance measurements were recorded during the tests
to indicate camage.

The equiprent assem!l{es with respect to the senuential and simultaneous
tests perforved were as follows:

1. Seguential Tests (Twe)

Gultor Connector/1TT Cable 1 Assembly
Gulton Connector/Araconds Cable 1 Agsembly
Berdix Connector/ITT Cable ¢ Assemblies
ITT Connector/ITT Cable 1 Assembly
2. Siwmultaneous Test (One)
1TT Connector/I1TT Cable ] Assembly
Bendix Connector/ITT Cable 1l Assembly
Bendix Connector/Anaconda Cable 2 Ai:umblies

Test Results

Both ITT Cannon connector ass«:""{es and both Gulton connector assemblies
showed almost fmmediate damayr in terms of fnsulation resistance and
capacitance as the 70 psfr st-.z was applied.

The 1TT Cannon conne.:or assembly fadlures appeared to be back plane
boot sesl leakage “eilures. The assembly construction did not contain

gottinx compound (. design) to protect the pin backs. Therefore, boot
ailure leads ¢. ectly tr _-nnector failure.

Io the case of the Culteon Assemblies, fallures were attributed tc both
the mating surface interface and the back plane seal. The design
uses & rigid insert around the mating pins and the 0-:4ng seals are
Attachment A
Paze 2 of 3
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by;assed by an slignuent key slot., This desigr may lead to leaks due to
pon=uniforn confipenent of the O-ring which could cause arcing }-*ween
pins. Neutron redicgraphy revealed {nsdequate amounts of potting conpound
(voids) and crecking of potting compound. These conditions could sccount
for back plane faflures. Neutron vediography performed on untested
connectors revealed similar conditions, 4.e., voids and cracking, thus
indicating ar apparent quality control problez at Gulton's fecility.

Other protlems detected were fdentified as:

1. The shrink tube used over the pin cacle interface wvas split length-
wise and had pulled avay.

2. The potting material showed virtually no adlesion to, or sealing
between, the cable jacket, fnsulation, and the nonnector shell.

3. The mechanical clemp had been pecured so tightly that it cut the
cable facket.

The Bendix connector assembly was the only type to survive an entire

test cycle. One Bendix/Ansconda assembly malfunctioned after about eight
caye into the 10 psig profile and the Bendix/ITT assemdly experienced
decreasing resistance and ipcreasing capscitance through the simultaneous
tests until both reafings were off scale at the end of the 10 psig profile.
A second Bendix/Anaconds assembly survived the simultaneous tests. During
the sequential tests only Bendix and ITT Cannon assemblies were involved
anc both assemblies failed. The failures of these assexdlies would be
¢ifficult to define as efther connector or cable failures. The ITT cable
exhibited a shrinking charecteristic which could have provided a leak

path through the sealing mediun of the connector.

Attachment A
Fage 3 of 3
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