IE Bulletin No. 27-07
‘Decerter 19, 1977

CONTAINYENT ELECTRICAL PENETRATION ASSEMBLIES AT NUCLEAR POWER PLANTS
UNDER CONSTRUCTION

Description of Circunstances:

On October 3, 1977, Northeast Nuclear Energy Company reported to the

NRC Region 1 Office that two control valves i{nstalled insi{le containment
at Millstone Unit Ko. 2 demonstrated abnormal operational characteristics.
The -1icensee reportaed that an unexpacted clcsure of a letdown fleow stop
valve occurred. While investigating this problem, the pormally clesed
safety injectfion recirculation return l{ne drain valve was found to be

in the op~n position. Invest{gation of thzase events revealed the cause
for failure to te electrical shorts between conductors within s contaic-
ment low voltage penetratica zssembly.

The licensee subsequently determined that the wiring for both of the
valves shared the sace low voltage rodule in an electrical penetration.
Electrical tests by the licensee revealed that 15 of the 85 conductors
in the suspect connector module exhibited cdecrezsed insulation resis-
tance betwzen conductors. Easad on this finding, it 4s dellevaed that an
electrical path batween adjlacent circuits in the conmector module was
established. This resulted {n spurious operation of the valves. Similar
Tesistance chacks perforned on the remaining low voltage modules within
the affected penetration asseshly revealed 17 additional conductors with
reduced insuvlation resistances. All coaductors with resistances less
than 20 megohms were disconnected and their circuits were reconnected
through spare conductors.

Exanm{nation of the three remaining low voltage penetration assemblies
f{dentiffed 7 additional cernductors with resistances of less than 20
wegohms. Fach of these circuits were alse reconnected through a spare
conductor.

Investigation showed that the reduced insulation resi{stance was protably
caused by moisture accwmlation within the penetration assembly tcgether
with small fissures in the epcxy seals surrounding each conductor inm

the module. The licensee believes that mofsture penetrating these cracks
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reduced the {nsulation resistance between adjacent conductors. To
prevent further degradation from mofsture buildup within the penetration

esserdlies, the 1iceusee re-established a dry nitrogen pressure of 24 PSIC
in the Penetrations.

Sutsequently ghe 1fcensee reportad that a second event of a similar
cature occurted on Getober 14, 1977. In this instance the sanmple iso-
lation valve for the pressurizer surge line failed to close on cormmand.
Investi{gstion Into this event indicated that electrical shorts between
conductors due to a moisture accunulation problem were the probtable
csuse for valve nisoperation. The shorted wires were disconnected and
the valve was de-energized in the closed position.

Tn dfscussions on the issue with the l{censee and the electrical
penetratfon vendor, General Electric Cox;zany, NRC staff determined
that maintenance of nitrcgen pressure is essential to the integrity

of both high and low voltage penetration assemblies. The Generel
Electric Cozpany sperffies in its penetratfion assembly maintenance

and operation manual that a 15 PSIG dry nitrogen pressure should be
maintained on low voltaze units while 30 PSIG should be maintained

on high voltage units.

Action To Be Tzken By Applicants Of all Power Reactor Facilities With
a Construction Permit:

Containrent Flectrical Penetrations ~ For safety related systems

1.0 Do you Lave containment electrical penatrations that are of the
G. E. Series 100, or are othervise simflar in that they depend
upon an epcxy sealant and a dry nitrogen pressure eavironment
to epcsure that the electrical and pressure characteristics are
maintained so as to ensure the functional capability as required
by the plant's safety analysis report; namely, (1) to ensure
adequate functioning of electrical safety-related equipment and
(2) to ensure contafument leak tightness? If you do use pene-
trations of this type at your facility d-scribe the manuvfacturer
&nd model nunber of these units.

1.1 If you do not have penctration assemblies of the type(s) referenced
in Item 1.0 above, describe the type(s) of penetraclons e.g.,
manufacturer and model number pow in use or planned for use in
safety systems at your facility.
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1.2 Do the transftion cennector pins fnbedded tn the €pOXy as discussed
in Item 1.0 above, have an frsulation Jacket?

2.0 For these penetrations referenced in Ttexm 1 abeve, Las the
ranufacturer’s prescribed nitrogen pressure been maintatned at
811 tices Juring shipping, storage and irstallation?

3.0 Is there a n2ed, as determiped by efther the vendor or yourself,
to maintain penetratiorns pressurized during normal operation, to
assure functionability during a LOCA.

3.1 VWhat measures kave you taken to ensure that penetrations of this
type will perform their design function under LOCA conditions?
(Cesigu reviews, atalyses or tests)?

3.2 Are the measures that provide this assurance adequate to safisfy
the Cormission's regulations (GDC 4, Appecdix A to Part 50; Qa

Criteria, Agpendix B to Part 50)?

4.0 Provide vour Tesporse to Items 1.0 through 3.2 above io writing
within 30 days. Responses should be subnitted to the Director
of the appropriate NRC Fegiocal Office. A copy of your response
should be ferwarded to the U. §S. Ruclear Regulatory Comzlssion,
Office of Inspection and Enforcement, Division of Eeactor
Construction Inspection, Washirgton, D. C. 20555,

Approved by GAO, B180225 (R0072); clearance expires 7-31-80. Approval
was given under a blarket clearance specifically for fdentified geseric
problems. '
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Potential Problems with
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Penetration Assemblies
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IE Bulletin No. 77-05 -
Electrical Connector
Assemblies
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Assemblies
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