,\ TELEPHONE (B16) 7272600
POST OFFICE BOX 3339
JOLIET. I 60434

CRANE NUCLEAR OPERATIONS

CRANE VALVES . 104 NORTH CHICAGO STREET . JOLIET, It 60431

August 30, 1994

Nuclear Regulatory Commission
Document Control Desk
Washington, DC 20555

SUBJECT: POTENTIAL 10CFR21 CONDITION
REFERENCE: a.) Crane Letter dated August 23, 1994

b.) Northern States Power Letter to the
NRC dated April 18, 1994

Gentlemen:

This letter will serve to advise you of our continuing investigation concerning Crane design
Gate Valves involved in the January, 1994 incident at the Prairie Island Nuclear
Generating Plant.  Details of that incident were contained in the reference (b)
correspondence, a copy of which as attached.

We have been in constant communication with Westinghouse Electric's NATD Engineering
Technology Department concerning their December, 1969, P.0). 546-CAK-116878 BN on
which the valves in question were purchased from Crane Company. In turn, Westinghouse

supplied the valves to a number of Nuclear Utilities, records for which have been retrieved
from Crane archives.

On August 23, 1994, a letter was issued by Crane to those Utilities to whom valves were

supplied. A sample copy of the letter is aiiached for your reference and a total list of
Utilities to whom the letter was sent is shown on the attached page.

At this point, we consider the incident a potentially reportable condition based on the NSF
evaluation at their plant. Upon receipt of additiona’ input from the balance of the plants,
we will assess the situation to determine a subsequent course of action. Historical records
do not contain information addressing the total number of valves of this configuration
manufactured by Crane, nor their application throughout the Industry.
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As additional information becomes available, we will advise. You may direct any questions
to the writer or to our Manager of Developmental Engineering, Mr. Bruce Harry. My
direct line is 815-740-7597 and Bruce can be reached at 815-740-7570.

Sincerely,

. .

Ronald F. Hornyak
Manager QA/Support Engineering

RFH/cs

ce: J. Carlson
F. Bisesto
B. Harry

K. Hutchinson
H. Sandner (Westinghouse)
File

Attachments



TELEPOMNE  (B16) 727 2800
POST OFFICE BOX 3339
JOUET I 60434

CRANE NUCLEAR OPERATIONS

CRANE VALVES » 104 NORTH CHICAGO STREET . JOUET, IL 60431

August 23, 1994

Beaver Valley Power Station
SEB-3

Duquesne Light Company
P.O. Box 4

Shippingport, PA 15077

Gentlemen:

In January of this year a containment isolation valve at the Prairie Island Nuclear Station
was damaged as a result of operational problems involving maintenance procedures.
Details of the event have been reported to the NRC via Prairie Island's Docket Nos. 50-282
and 50-306 and associated NRC Inspection Report Nos. 282/94002 and 306/94002.

The valve in question was a Crane 10" Figure 63174 and during the course of the
investigation, it was discovered that, contrary to information shown on the valve assembly
drawing, shims were installed between the yoke and the adapter plate. The extraordinary
conditions experienced by the valve during the event resulted in failure of the welds joining
the yoke and adapter plate and more catastrophic failure to the other valve parts.

Crane assisted the Utility in evaluating additional valves of the same design for evidence o~
the existence of shims and for the adequacy of the attachment welds where shims did exi: L.
It was concluded that a substantial safety hazard did not exist at the Prairie Island plant,
based on the walk-down that was performed and additional analytical evaluations of the «s-
built valve characteristics.

Since that incident, Crane has conducted additional evaluations, including a search of
archives stored in a Crane facility in Pennsylvania. The valves at the Prairie Island plant
were part of an erder produced by Crane for Westinghouse Electric in the early 1970's.
Although the records retrieved contained no information to suppert the addition of shims to
the design, the records indicate that valves of the Figure 63174 design were supplied to you
on thai same Westinghouse order.

Crane requests your cooperation in determining if those valves are in your system. We will
be glad to assist you in evaluating the condition of the hardware and in performing any
analytical evaluations to determine if safety hazards exist. Valves of the 63174 design were
supplied in 10" and 12" sizes.



You have been contacted based upon your affiliation with the Motor Operated Valve User's
Group and its Member Koster. We appreciate your cooperation in channeling this
communication to the appropriate personnel at your facility.

Your questions can be directed to the writer or to our Manager of Development
Engineering, Mr. Bruce Harry (who performed the initial on-site evaluation at Prairie
Island) or Mr. David Dwyer, our Analytical Project Engineer, who has paid subsequent
visits to the Prairie Island plant. Our general number in Joliet is 815-727-2600.

Very Truly Yours,

R F. Hornyak

Manager QA/Support Engineering

RFHAlk

cc: J. Carilson
K. Hutchinson
B. Harry

D. Dwyer



Attachment

Names / Address of Recipients of August 23, 1994 Letter

Beaver Valley Power Station
SEB-3

Duquesne Light Company
PO Box 4

Shippingport, PA 15077

ATTN: Mr. Neil Morrison
Senior Engineer

Diablo Canyon Power Plant
Pacific Gas & Electric Co.
PO Box 56

Avila Beach, CA 93424

ATTN: Mr. Don Bauer

Corporate Office

BR 54

Tennessee Valley Authority
1101 Market St.

Chattanooga, TN 37402-2801

ATTN: Mr. Richard G. Simmons
Program Manager, Valves

Innsbrook Technical Center
Virginia Power Company
§000 Dominion Blvd.

Glen Allen, VA 23060

ATTN: Ms. Pamela E. Detine

Project Engineer

Kewaunee Nuclear Power Plant
Wisconsin Public Service Corp.
N 490 Hwy 42

Kewaunee, WI 54216

ATTN: Mr. Larry L. Limberg
Maintenance Engineer

MC N-50

Public Service Electric & Gas Company
PO Box 236

Hancocks Bridge, NJ 080638

ATTN: Mr. Robert S. Lewis
Senior Staff Engineer
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Appendix

U3 Nuclea: Regulatury Commission
Attn: Document Contyal Desk
Washington, DO 20555

PRATIRTE LSLAND NUCLEAR GENERATING PLANT
Docket Nos. 50.282 License Nos. DPR-42
50- 306 DPR-40O

Reply ctv & Neotice of Violation
NRC [aspection Feport Nos. .82/94002(DPRP) and 206/94002(DRP)
xpsocural Deficiency Allowing Damage 1o a Safety-related Valve

four latter ol Mazch 1B, 139 transmitrted che subject {nspection report and
violation notice which required a 32 day response, Attached is our response.

in our responsa, w«a have tade new NRC commitments which are {denrified as such
i the attachment as the statements which are in italies

1f you have any questicens regarding this response, please contact Jack
Leveille (612-388-1121, extensien 4562)

( |

i
-
(e |

/ §
Ay

<
» w24

;_ﬁ/— .

ereras Manager

Prairle
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Regional Administrater III, MRC
Senior Pesident Inspectar, NRC
PR Project Manager, NRC

€. Silberg
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- ' ' RESPONSE O UIOLAZION
|
| Violaticen

| Criterfom 7 of 10 CTR 30, Appendix 8, requires that activities affecting
| quality be prescribed by documented fustructions, proceduzes, or
drawings, of a type appropriate to the circumstances and shall be
accompl.shed in accordance with these instructions, procedures, or

| dravings.

Contrary te the above, on January 24. 1994, extensive damage to the
| nergall; cleused outboard containment {solation valve (MV-32181) berween
the contairment huilding sump and the suction of No, 22 residual heat
resoval pump occurred when the electricilan, stroking the valve locaily
fioca the motur contrel cencer. continually depressed the clese contactor
lostead of depressing the open contactor. The mainteanance procedure
used to locally scroke the valve was not appropriacte to the
circumstances in chac: 1) the procedure did not raquire that direct
communizacions be established between the electrician and operators
during stroking of the valve; 2) expected values for motor current draw
were not incluced; 2) the wethod of making up the contactor was not
specified (1.e. the open contactor ¢id not have to be continually
depressed in order to operate the vaive), and 4) the procedure requized
cirorless human periorgance because of the absence of actuator
proteczive features

“his s a Severity Level IV Violation {Supplement I).

Background

we comsider *his failuze to be significant since a risk-significant component
fatled, albeitc not while performing in the accident functional mode.

although the work procedure for cycling the valve had the deficiencies noted
in the vielation, it should be noted that the plant electricians have cycied
EOLOoXr valves -scally az the breaker using the contactors numerous times as
part of moter operated valve MOV) testing efforts. Such eveling acrivities
have vecurred since the 1980'¢. In an affort to reduce the likeiihood of
«rray, the motor valve ana system engiceers initiated the procedure referenced
in the volation. In preparing the procedure the engineer had spoken with
elegcerical malntenance personnel ezxperienced in motor operated valve testing
-0 ensure chat the procedure would be appropriate. Based on this input, the
procedure was developed for cycling M7-32181.

Mv-3218L was the thiruy valve to pe cycled in response te a HRC identified
concern tegarding the pocential for picesure locking. The person assigned to
perfore rhe task was & journeyman electrician. Previously in January, two
dilferenc electricians had used the same procedure satisfactorily on the two
Unic 1 valwes.

284002

.l,
e
1
i



Atteciment
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| gezaon for ethe Violation

\

| Two reet cause analyses were initiated - ome to getermine the roet cause for
| the cvent and the sccond to datermine the valve faflure root cause (rthis is

| discussed in the "Corrective Steps Taken and Results Achieved® section). The

Avenul root cause snalysis was performed by the on-site Error Reductionm Task
Force (ERTF) and is documented In eRTF Reporcz 94-01.

The EZRTF report identified fwo primary causes, Cwo secondary causes, and two
| addicional possible causes for thne event. The primary cause was determined te
| te Lnman error. The causes were:

Primary causes - Human frror

1. Self-checking was not applied to verify that the choice of
contactor was cogrrect, or that the intended action was correct
The electrician depiessed the wrong contactor.

2. The electrician did not have the proper information at the job
sice to verify wheiher the valve's cireuit was seal-in or noc.
Vithout rhis :uformation, the electrician pressed and held the
contactor Lu ensure the valve wvould go open for rthe required 30
seconds., Holdiag tae contactor in bypasses the torque switeh

trip
Segeondary causes - Ergonomic
1. The open and clcse contactors in the MCC breaker cubicle were not
labeled,

“he work request was somewhat generic in that it did net speciiy
the expected current draw. Also, the work request did rot contain
{nstructions o push and release ithe contacteY, nor did {: menticn
the seal-in featuze.

~

Pogsible contributines causes

1. No communic:tions were established between the MCC breaker cubicle
and the @ol il valive

vonsequences of potential error were not dAiscussed before starcing

Lhe work.
correcctive Steps Taken and Resuits Achieved
The aifected valve was repaired and restored to service on January 26, 1984
Prior ®o ¢ycling additienal motor operaved valves (e g., MV-32180, Containment

LrRecn?
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Suap & teo Il MR Puwp,) by this meched, the causes of the event vere idemtified

-and correctise actions to prevent a siailar event vwere discussed with the

plant alectricians. A more detailed procedure was used for the cycling of the
next valve, MV-321380, which was cycled succassfully on February 4, 1994,

Prairie Island has developed & videotape intended to emphasize self-checking
Thie video, "Right from the Starc®, has now been viewed b¥ some, but not all.
of the plant staff, including tbe electricians.

A method was jmpiemented to label the open and clese contactors in motor valve
MCC breaker cubicles. To date, the contactors in 142 MCC breaker cudicles
have been labeled.

On March 26, 1994, lemporary memos (54-24 and $6-25) vere issued to both
units’ qQuarterly survelllance procedures. SPLOBY and SP2089 (Residual Heat
Removal Pumps and Suction Valves from the Refueling Vater Storage Tank),
fespectively. These remporary memos are refinements of the procedure used for
the MV-3L180 cycling. These refinements were developed during a post-event
evaluation by those involved in the event. These procedure changes involved
¢ycling the Sump B vaives locally for potemtial pressure locking. The
procedure specified the following additional informationsrequirements beyond
these specified i1n the original work requesc: ~

(1) precaution to gelf check,
(2) pazform a pre-job briefing,

(1) use of headsel commpunication betwean the electrician at the MCC breaker
cubizle and the operator at the valve,

—

identificacion of the expecred full load and nameplate locked zotor
Amperages

+3) cautien that che contactor need not be held in, but only momentarily
depressed since it 15 a seal-in cizeuit. and

(0) veriglication that i(he open and closed contactors are labeled.

The ¥V testing engineers were advised to ensure adeguate instruccions are
piovided lor those cases where locai operation of an MOV is required. They
will evaluate their procedures for necessary changes.

% Cafety Evaluation revision provides short term justification cof the
operabiliity of the Sump # valves based on the caleculational methodology of
tequired coendng thrusts under pressure locking condition. These valves will
no longer be cycled for pressure locking concerns. A wmodification is being
prepared to medily the valves te prevent pressure locking.

-

The Lguipmeni faedliure rRoot Cause evalualion was 1nitiated by the engineering

™
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statt wath the assist;ncc of the valve manufacturer (Crane/Aloyeco), an
Independent e¢ngiaeering firm (Altran) experienced in fallure analysis of this
type, and the corporate Materials and Specisl Frocesses depactment. The
vendot analyses uze still {n progress.

Hechanically rhe weid failed at che point where the yoke arm was attached to
the actuator adapier plate. This failure location was not predicted by the
valve manufaccturer s weak liak analysis. [father, fallure was anticipated in
the yoke. The rallure root couse analysis has determined that the following
additivual factors conrributed co the premacure fallure:

(1) A shim was installed between the yoke and adapter plate that resulted (n
@ Jower failure stress than design,

(2) The shim was not 1ndieaced on the fgbrication drawings,
(3) The shim was not included in the design calculations, and

{(4) The weld that broke was poor gqualicy as indicated by less-cthan-design
fusion,

Preliminary daca from L{aue and Altran indicste that the as-built values for

the weldments were less ) che original Westinghouse specificition design.
values. These addiaionaA Lactors are Apgaront{y due g inadequate Crane

qgi;sty'Assurancl and concrols ana 1nadequite Westinghouse ovcxsight Crane
wvas The man Zaccuxtt and desttn:house was the suppller.

-
- e

We have determined that the as-built valve characteristicg do_not constitute a
sulistanelal” s‘Iity‘HHZAta"sr'tﬁe rralrie Island plant application. llovever,

the existence of the shiws 1n valves in differvent applicatiens in other plants

may present a subscantial safety hazard. We have notified ch:xnghouse that . ~»7
they way need to perform an evaluatien for 0 CFR Part 21 rcpoffIhg purposes ¢ (A

¥ e mg s g
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Although the torque switch was bypassed due to the actions of the electrician, w00~
roe terque switch settings could have veen set at & lover seecing sinze the
plant design differeacial pressure is 46 psid rather than the generic 700 psid
lesign differential pressure

.'(.(. ro~

< e —

The aiscovery of the snim lad tu expansion of the investigation to all other

Crane valves of this type used in safery related applications. These valves

inciude -

Containm¢nt Susmp B to RHR: 2% 32079, 32076, 32077, 32078 (Unit 1)
32178, 32179, 22180, 3218) (Unit 2)

¥VST to PHR Pumps: 10" 32084, 32089 i (Unit 1)
213T, 12188 (Unit 2)

The iLour Ra3T o KHR Pump valves and the other three outside Sump B to RHR

.- t 2 o o
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salves were inspected for presence of a shim and weld qualicy. The results of
the inspections were satisfactory The four inside Samp B to RHR wvalves vere
not luspected at this time since a unit shutdown would be neaded and it iz
believed (hat inspectinn of the remaining valves provides a reasonable
expoectation that the valvas inside the containment boundiry are not different.

The tosque switch setting for MV.32181 has been adjusted downmward to correlate
closer ro the 46 psid plant design than the higher generio design differential
pressure. This change had been planned pricr (o Tthe event occuxrence

A turther investigation of the maintenance hiszorv showed that cne of the
Unit 1 RWST to RMR pump valves failed in 1975, At chat time those four valves
vere evaluared and rewelded as appropriate.

Coxractive Steps That Will Be Taken To Avof r Vi ons

ihe need for a revision of the plant maintenance procedure writers’' pguide will
be reevaluated, by June 1, 1234, in light of the observarions wade during the
evaluatica of this event.

A Maincanance section procedure will be completed, by June I, 1994, cthac
descriles in detsil the wmethod for cveling a motor valve locally by using open
and close contacrtors since this appreach 15 used in the MOV resting program.

The remaining centainment sump 8 vailves will be iaspected for presence of the
shim and weld quality and the torque switch sectings v'1l be readjusted to
corralate with the iower piant design differencisl pressure, by July I, 1994
for Unic ! and July i, 1995 for Unit 2.

The videotape “Right from the 5tart” has been incorperated inte the Ceneral

Employee Training re-qualification program, which 1s presented to all
persormel badged tor access to the plant.

cace when Sull Compiiance Will Pe Achigved

Full compliaznce has been achieved
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