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IE Bulletia No. 27-07
DecerSer 19, 1977

CONTATRMENT ELECTRICAL PENETRATION ASSEMBLIES AT NUCLEAR POWER PLANTS
UNDER CONSTRUCTION

Bescriptioa of Cilrcumstancas:

Ca October 3, 1977, Northeas. ™ ._.ear Energy Comzaay raportad to the

NRC Region I Office that two control valves installed ins{la containment
at Millstooe CUnit No. 2 demonstrated aboormal operational characteristics.
The licensee reported that an unexpacted clesure of a letdown flow stop
valve occurred. While {avestigating this problem, the normally clcsed
safety fnjection recirculation return 1{se drain valve was found to be

in the op2a position. Tovestigition of thase events revealed the cause

for fallure to Se electrical shorts batween ceonductors within a contaise
meot low voltage penetratfoz assembly.

The licensae subsequently determined that the wiring for both of the
valves shared the same lcw voltage zodule s an electrical penetration.
lectrical tests by the l{censee revealad that 15 of the 85 conductors
in the suspect comnector module exhibited decrezsad insulation resis-
tance bet.zen conductors. Rased on this -inéing, 1t 1s bellaved that an
electrical path betweer adjacent circuits fn tha connector module was
establi{shed. This resulted {n spurifous operation of the valves. Similar
resistsnce chacks perforoed on the remaining low voltage modules within
the affected penetraticn assembly revealed 17 addit{onal conductors with
reduced insvlatfon resistances. All coaductors with resfstances less

than 2C megohms were disconnected and their circults were reconnacted
through spare conductors.

Examination of the three reraining low voltage penetration assemblies
identified 7 additional conductors with resfstances of less than 20
megohms., Fach of these circuits were also reconnected through a spare
conductor.

Investigation showed that the reduced Insulation resf{stance was protably
caused by mofsture accunulation within the pepetration assembly tcogether
with small fissures in the epoxy seals surrounding each conductor in

the module., The licensee Lalleves that mofsture enetrating these cracks
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raduced the {osulatfon resistance detween adlacent conductors. To
-

prevent further degradation from moflsture buildup within the penat-atios
assamblies, the liconses re-established a dry nitrogen pressura of 24 PSIG
in the paesetrations.

Subsequently ghe l{cersee reported that a sacond event of a similar
Bature occurted om Ociober 14, 1977, Ia this fnstance the sample {so-
lat{on valve for the pressurizer surge line fafled to eclose on command.
Investigation foto this event {ndicated that electrical shorts betueen
conductors due to a molsture accunulation prodlem ware the protable
cause for valve miscperatfon. The shorted wires were di{sconnacted and
the valve vas da-energfzed in the clecsed position.

In df{scussions on the {ssue with the lf{censee and the electrical
pecetration vendor, General Electric Company, NRC staff determined
that maintenance of nitrcgen pressure is essantial to ihe integricy
of both high and low voltage penetration assazblfes. The GCenaral
Flectric Company spec‘fies {n {ts panetration assexnbly maintenance
and operation manual that a 15 PSIG dry nitrogen pressure should be

maintained om low voltage units while 30 PSIGC should Se maintaiced
on high voltage units.

Action To Be Taken By Applicants Of all Power Reactor Facilitfas With
a Construction FPermit:

Contalnment Electrical Penetrations - For safety related systenms

1.0 Do you have contafnmant electrical penetrations that are of the
G. E. Series 100, or are othervise similar in that they depend
upon an epoxy sealant and a dry nitrogen pressure esvironsent
£o ecsure that the electrical aod pressure characteristics are
maintained so as to ensure the fuoctional capability as required
by the plant’s safaty analysis report; namely, (1) to ensure
acequate functioning of electrical safety-related equipment and
(2) to ensure contafament leak tightness? If you do use pene-

trations of this type at your facility descride the manufacturer
and podel nuzber of these units.

1.1 Tf you do not have penstration assenblies of the type(s) referenced
in Item 1.0 adove, descride the type(s) of penetvacions e.g.,
zanufacturer and model number now in use or planned for use in
safety systems at your facility.
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Do the transition cennactor pins izdedded in the epcxy as discussed
in Ttem 1.0 above, have an fosulation lacket?
For these pecetrations referanced in Ttem 1 abcve, has the
manufacturer's prescrided nitrogan pressure Yeen maintained at
all tizes during shispirg, storage and icstallatiom?

Is there a need, as deternined by efther the vendor or vourself,
to maintain penetrations pressurizad during pormal oparation, to
assure functionability during a LOCA.

What measures have you taken to ensure that penetrations of this
type will perform their desizn functlon under LOCA conditions?
(design reviews, aralyses or testsg)?

Are the measures that provide this assursn-e adequate to safisfy
the Comzission’s regulations (GDC 4, Appecdix A to Part 50; QA

Criteria, Appendix B to Part 50)?

Provide your response to Items 1.0 through 3.2 abeve
within 30 days. Responses should Be subzitted to the
of the appropriate NRC Regiczal Cffice. A copy of your response
should be forvirded to the U. §. Nuclear Regulatory Commission,
Office of Tunspection and Enforcement, Division of Resctor
Construction Inspection, Washington, D. C. 20555,

ic writing
{rector

Approval
fled ganerie
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LISTING OF IE BULLETINS
ISSUED IN 1977

Subject

Potential Problems with

Containment Electrical
Penetration Assemblies

Supplement 77-05A to

IE Bulletin No. 77-05 -
Electrical Connector
Assemblies

Electrical Connector
Assemblies

Calculational Error
Aifecting the Design
Performance of a System
for Controlling pH of
Containment Sump Water
Follewing a LOCA

On-Line Testing of
the W Solid State
Protection System

Potential Failure

Mechanism in Certain
W AR Relays with
Latch Attachments

Date Issued

11/22/17

11/14/77

11/8/717

1174/

9/12/17

9/12/717

Issued To

All Power

Reactor FTacilities
with an Operating
License (OL)

All Power

Reactor Facilities
with an Operating
License (OL) or
Construction
Permit (CP)

All Power

Reactor Facilities
with an Operating
License (OL) or
Construction
Permit (CP)

All PWR Powver
Reactor Facilities
with an Cperating
License ((L) or
Construction
Permit (CF)

All W Pover
Reactor Facilities
with an Operating
License (OL) or
Construction
Permitc (CP)

All Holders of
Operating Licenses

(OL) or Construction

Permits (CP)

Eaclosure 2
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LISTING OF IE BULLETINS

Subject

Pneumatic Time
Delay Relay Set
Point Drifte

ISSUED IN 1977

Date Issued

4/29/17

Issued To

All Holders of
Opaerating Licenses
(OL) or Construction
Permits (CP)
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