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3n Ticansees, 1% would e 7eioful if you would 2ravice us an as=imata 3
he manpower 2xpended in zonduct 3f the raview and poreparaticn of the
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FAILURES OF SOLENOID VALVES MANUFACTURED 3Y VALCOR
ENGINEERING CORPORATION

Introduction:

Vaicor fngineering Corporation (Valcor) nas submitted 10 CFR Part 21 Reports
addressing failures of Valcor solenoid valves used at nuclear power facilities.
These failures have occurred at nuclear facilities owned by Duke Power Company
and Omaha Pupblic Power District, and are purportedly limited %o soienoid

valves having part numbers (P/N's) V70900-21-1 and V70900-21-3.

The information presented in this builetin is intended %0 shed light on the
defective solenoid valves so that appropriate actions can De taken to circum-
vent the legradation of any safety-relatad system using such solencid valves.

QISCUSSION:

The specific Yalcor solenoid valves iddressed herein were purportadly designed
as Class [ components. However, in light of the reported failures, it appears
that neither the design nor the gualification tasts were adequate for Class [E
service. Valcor nas attributed the failures %0 a latent defect in the magnat
wire. Valcor bDelieves %hat this defect manifests itself when the solenoid
vaives are continuously energized at 2levated temperatures by an incompata-
pility between the magnet wire's polyviny! varnish coating and the wire's
polyimide insulation which causes a dielectric breakdown leading to turn-to-
turn shorts within the coil.

Valcor states that the above incompatability is limited to solencid valves
having P/N's V70900-21-1 and V70900-21-3, and that all customers affected by
the aforementioned defect nave been notified. A listing of Yalcor customers
s0 notified and valves purchased ol ows.

CUSTOMER P.0. NO. YALVE P/N QT
Anchor-0ariing P-327 ¥70900-21-1,-2 24
Anchor-0ariing N663 V70900-21-1 ]
Cesare 3onetti (Italy) 1535/79 ¥70900-21-3 10
Ouke Fower Company £95188-11 ¥70900-21-3 100
Juke (Mill Power) C-37733 v70900-21-1,-3 335
Juke Power Company £97822-11 ¥70900-21-3 70
Ralpn Hiller HA-187-1 ¥70900-21-3 4
Mill Power £52462-73 ¥70900-21-1,-3 20
Omana Public Power Dist. 423472 ¥70900-21-3 1
Stone and Webster LO00 #43 V70900-21-3 3
Copes Vulcan 911,553 ¥70%00-21-1 4
TOTAL 810



[EB 80-23
Novemper 14, 1980
Pages 2 of 3

valcor's corrective actions include making arrangements for replacing axisting
coils with a newly designed cnil using a 397 silicone varnish coating instead
of the polyvinyl varnisn. Sample coils of the new design are scheduied to
undergo gualification tests. We do not know the particulars of these tests,
but Valcor has scheduled the first phase of these tests for completion by
Novempber 13, 1980, and has identified the second phase as an on-going aging
test.

Fort Calhoun has replaced twelve of its original solanoid valves with valcor
type V70900-21-3 valves, ten of which are located i.side containment and two
outside. This substitution was made because the rriginal solenocid valves did
not meet the requirements of IE Bulletin No. 79-0.. However, subseguent to

the replacernt, Fort Calhoun has experienced five failures of these Valcor
solenoid vi es. Each failure involved a solenoid valve located inside contain-
ment and designed for operation in the normally energized mode. These two
factors (1 e., continuously energized mode of operation and a somewhat eievated
temperature inside containment) tend to support Valcor's contention regarding
the failure mechanism.

ACTIONS TO B3E TAKEN 3Y LICENSEES:

L. Determine whether Valcor solenoid vaives nhaving P/N's V70900-21-1 or -3
are used to perform any safety-related function at your facility.
[f 50, identify the safety-related systems using these solenoid
/alves, the total numrer of such solenoid valves used, and evaluate
acceptabiiity of <~ntinued operation with potentially defective solenoid
valves. A report orf the results of the avaluation of continued operaticn
shall be submitted within ten (10) days of the date of thi. bulletin ana
should include factors such as (a) operator's apility to promptly identify
a failing or failed solenoid valve, (b) effact of solenoid valve failures
on safety-related systems and subsequent operator actions required, and
(c) possible decradation of the power supply serving a failed solencid
valve and the effacts on other components served Dy said power supply.
[f no such solenoid vaives are used, you need only submit a negative
declaration to this effect within thirty (30) days of the date of this
bulletin and you need not respond to the remaining items.

2. Licensees of operating plants using the aforementicned solenoid valves in
safety-related applicatiuns shall periodically test the coils for
potential turn-to-turn shorts in a manner that will not violate any LC!
or Cause any undesiraple transient. The tests should account for coi!l
resistance <hanges due to temperature 2ffects attributed to the environ-
ment and to [“R losses in the coil to provide accurate indications of
changes in resistance due to turn=-to-turn shorts.

These tests are to be initiated within ten (10) days of the date of this
bulletin. The following schedule is recommended until the units are
replaced with qualified units:

(a) Daily for solenoid valves operated in a nocrmally energized mode;

(b) Weekly for solenoid valves operated in 3 normally deenergized mede.
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whenever the tests indicate that ten percent or more of the coil turns
have bDeen shorted, said solencid valve, or its coil, shall be replaced
with a new unit.

3. Licensees of operating plants shal] submit 3 report within forty-five
(45) days of the date of this bulletin describing their longer term
corrective action plan and the date by which the corrective actions
w111 De implemented. As a minimum, the longer term corrective measures
should include the replacement of the coi’'s with fully qualified coils.
New solenoid valve assemplies (i.e., a repaired unit with a replacement
coil or a compietely new unit) shall be demonstrated to be gualified for
its safety-related application per the applicable requirements of
[EEE 323-1974, IEEE 344-1975, IEEE 382-1972 and IE Bulletin Ne. 79-018
and supplements thereto.

ACTIONS TO BE TAKEN B8Y HOLDERS OF CONSTRUCTION PERMITS:

1 .»termine whether Valcor solencid valves having ?/N's V70900-21-1 or -3
irc to be used to perform safety-related functions at your facility.
If 50, 2 report addressing this matter shall be submitted Dy the e2arlier
of the two following dates: (a) within ninety (30) days of the date
of this bulletin; (b) two weeks prior to the date by which you 2xpect
L0 recieve an operating license.
The above report should indicate your plans %o replace said valves
erior to commencing operation, if this is the case. OQtherwise, if you
oropose to commence cperation prior to replacing said valves, the report
should indicate the safety-related systems where such valves are to ne used,
and should include an evaluation of the acceptability of operating with
potentially defective valves. This evaluation should address factors
such as your proposed test plan, cperator's ability to promptly identify
1 failing or failed valve, effect of solenoid valve failure on safety-related
systems and subsequent operator actions reguired, and the preventive
measures you plan to implement to circumvent the effects of failures
of these valves.

[f no such valves are to be used in your facility, submit a negative
declaration to this effect within forty-five (45) days of the date of
this bulletin but prior to the date by which you axpect to receive an
operating license.

The above requested reports shall be submittad to the director of the
apprenriate NRC region within time stipulated for each item in the this
bulietin. A copy of 2ach report shall be forwarded to the Directcr, Division
of Reactor QOperations Inspection, Office of Inspection and Enforcement,
Jnited States Nuclear Regulatory Commission, washington, 0. C. 20555.

Approved by GAQ, 3180225(R0072); clearance expires Novemoer 30, 1980. Approval
~as given under 2 Dlanket clearance specifically for igentified jeneric problems.



g8ulletin
No.

80-20

Sup. 3
to 80-17

79-26
.

Rev. 1

30-22

Sup. 2
to 79-018

sup. 3
to 79-108

80-21

RECENTLY ISSUED IE BULLETIN

Subject

Failures of Westinghouse
Type W=2 Spring Return
to Neutral Control
Switches

Failure of Control Rods
to Insert During a Scram
at 3 SWR

goron Loss from 3WR
control blades

Automation Industries,
Mode! 200-520-008 sealeq
SouUrces cConnectors

Environmental Qualifica-
tion of Class [E
Equipment

Environmental Qualifica=
tion of Class [E
Equipment

Valve yokes supplied by

Date I[ssued

7/31/80

8/22/80

3/29/80

9/11/80

9/30/80

10/24/80

11/6/80

Malcolm Foundry Company, Inc.

S

IE Bulletin No. 80-23
Novemper 14, 1380

Issued To

To each nuclear

power facility in

your . 3gion having

an Operating License
{(OL) or a Construction
Permit (CP)

A1l BWR power reactor
facilities holding
Operating Licenses (OLs)
or Construction Permits
(CPs)

AlT BWR power facilities
with an Qperating License
(OL)

All radiography
Ticensees

Al power reactor
facilities with an
Jperating License (QL)

or Construction Permit (CP)

A1l power reactor
facilities with an
Operating License (OL)

or Construction Permit (CP)
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