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MEMORANDUM FOR: T. M. Novak, Assistant Director
for Operating Reactors
Divisfon of Licensing

THRU: Robert A. Clark, Chief
Operating Reacturs 3ranch #2
Divison of Licensing

FROM: Leon Engle, Project Manager
Operating Reactors Sranch #3
Division of Licensing

SUBJECT: SUMMARY OF MEETING WITH ELECTRIC POWER RESEARCH INSTITUTE,
JESTINGHOUSE CORPORATION, DUKE POWER COMPANY, AND THE
VIRGINIA ELECTRIC AND POWER COMPANY REGARDING THE TESTING
OF BLOCK VALVES.

A meeting was held in Bethesda, Maryland on March 20, 1981 regarding the
subject as noted above. A list of attendees is provided in Attachment No. 1.

introduction:

Full scale qualification testing of Power Operated Relfef Valves (PORY) s
specified in NUREG-0737 "Clarification of T™™I Action Plan Requirements”.
The testing of the PCRY is to be completed by July 1, 1981,

The reouirement for full-scale qualification testing of PORV block valves
{s to te completed by July 1, 1982. This requirement was first formally
indentified in Item 11.D.1 of NUREG-0737. The purpose of the block valve
testing is to provide empirical evidence that block valves located Detween
the pressurizer and each PORV can be operated, closed and opened for fluid
conditions expected under operating and accident conditions.

8y letter dated December 16, 1980, the PWR Owners Group notified the NRC
that it would not commit to implement a block valve test program until Lhe
PORV test program, due July 1, 1981, had been completed, Since then,
discussions between the NRC staff and the Owners Group have resulted in 2
verbal cormitment from the Group for the establishment of a block valve test
grogram. The completion date for this test program is July 1, 1982. 1t 1s
presenti; anticipated that the Owners Group will be submitting a block valve
test program to the NRC in May, 1987,

Anticipating the requirement for a formalized block valve testing program,
the Electric Power Research Institute (EPRI) made provisions at the Marshall
Test Facility for the installation of Hlock valves between the facility
steam source and the PORY's. Since no formal block valve test program was
in place, EPRI obtained seven different block valves which were tested in
July, 1981 in order %o provide base-1ine data on block valve closure.
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As a result of this testing, EPRI notified the NRC that three of the valves
tested would not fully close under test conditions. Two of three affected
valves were manufactured by the Westinghouse Corporatfon (W). The third
valve was manufactured by Anchor/Darling and was subsequently modified

by the manufacturer and successfully retested. W sent advisory letters

on the 3 inch gate valve in guestion to its NSSS customers in late October-
early November, 1980 and additional advisory letters on the 3 and 4 inch
gate valves to {ts NSSS customers on February 12, 1981,

Two utilities which had installed the W valves in question were Duke
Power Company (Oconee Units - B&W NSSS) and the Virginia Electric and
Power Company (North Anna and Surry Units-W NESS).

A meeting notice was issued by the NRC on March 18, 1981, requesting that
£9RI, W, Duke Power and VEPCO convene with the NRC staff on March 20, 1981
to discuss these matters so that the chronological order of rvents and the
reporting requirements of 10 CFR Part 21 and 10 CFR Part 50.55(e) cou'ld

be placed in proper perspective. The agenda for the meeting was specified
in the NRC notice (See Attachment 2) and the results of the March 20, 1981
meeting are summarized belor.

1. Discussion of Block Valve Testing at Marshall Steam Station
EPRITprovideqd The detalls of 1ts DWR safety and relief valve test program.
The formation of the test program, the table of organization for the test
program, and program output is provided in Attachment #3.

As mentioned previously, EPRI anticipated new forthcoming requirements for
2 block valve test program to be completed by July 1, 1982, In order to
obtain baseline data for use in evaluating and preparing a block valve

test program responsive to NUREG-0737, EPR]I tested seven easily obtainable
block valves. At the time that the block valves were tested, EPRI did not
have access tu information regarding the number of nuclear facilities which
might have any of the block valves either installed or planned to be

installed.

The ceven block valves tested were Anchor/Darling; Borg Warner; Rockwell;
yelan, Model C 2343 SN-243402; Velan, Model 810-3054 BO13M (MC); Westinghouse
Mode! 3GMB8 and Westinghouse Model 3GM9S. Initial test indicated that three
of the block valves would not fully close against full flow (saturated steam
at about 2400 pounds per square inch differential). The three valves in
question were the W Mode) 3GM88 and Model 3GM99 valves and the Anchor/Dariing
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valve. The Anchor/Darling valve was modified and successfully retested.
In general the valve failures were caused by toc low of a torque capability
on the valve operator.

The EPR! staff involved in the block valve tests notified the EPRI Safety
and Relief Valve Subcommittee and W. ~he EPRI Subcommitee Chairman then
notified the NRC staff who in turn contacted the EPRI staff for additional
information. Also, as part of the EPRI test program, 3 valve manufucturer's
representative is required on-site during valve testing and the subsequent
4isassembly and inspection of a tested valve.

No violations of 10 CFR Part 21 are applicable regarding EPRI's obligation
for reporting requirements. The block valve tests were performed with a
valve vendor present and the test results were transmitted to the valve
vendors. Also, EPRI was neither under contract with vendors nor users and
was not aware of specific valve application at facilities either in
operation or under construction.

2. Discussion of Westinghouse Water Test on 3 and 4 Inch Gate Valves

W provided a discussion OF TEcent water valve Tests on J and § 1nch valves
and orovided specific data regarding the W valve Models 3GMBB and 3GM9S.

4 a1so provided its solution to the 3 and 4 inch gate valve closure
sroblem based on the Marshall Test Facility results and tne water test
conducted on the gate valves. The salient points of this discussion are
provided in Attachment No. 4.

32, Discussion of wWestinghouse letters to Licensees Regardin yalve Testinag

W provided a time thronology of 1ts 3ctTons from the time 1t was noti¥ied of

the Marshall test results on July 9, 1980 regarding the W valve 3GM88. From

July to early September, 1980, Westinghouse investigated block valve avaflability
for NSSS application and evaluated test results for resolution of valve

performance.

On September 16, 1980, tre W Safety Review Committee (WSRC) convened to
ascecs block valve failure to completely close at rated torque values.

The WSRC determined that the W Safety Analysis Report for the worst case
small hot leg break enveloped 2 stuck open PORV event, and that the WCAP-9600
Report showed no core uncovery assuming a1l PORVs stuck ooen (no block
valves). The WSRC determined that the present status of the W valves

in question was neither a substantial hazard pursuant to 10 CFR Part 21,

nor a significant deficiency under 10 CFR Part 50.55(e). At the same time,
the WSRC decided to expand its {nvestigations to other 3 and 4 inch gate

valve applications.

On September 25,1980, W advised the NRC by telephone of the block valve
jesue. And, during September, 1980, W was advised of the failure of certain
3 inch gate valves to close at two facilities which were undergoing

pre-oprrational testing.



On October 28, 1980, the WSRC again convened to discuss 3 inch gate valves
and NSSS customers were notified of a potentfal violation of 10 CFR 50.55(e).
On October 30, 1980, W informally notified the NRC on the 3 inch gate valve
deficiency. On November 18-20, 1980, the NRC conducted an audit at W, and
included in the NRC audit was the September 16, 1380 WSRC findings feor
determining that the vzlve issue was not reportable under 10 CFR Pars 21

or 10 CFR Part 50.55(e’.

During the month of C.cember, 1980, W laboratdry water tests were conduc ted
on 3 and & inch gate va'ves. In January, 1981, W was notified of Marshall
test results for W valve 3GM39, and on January 15, 1981 W provided the NRC
with an update on the issue of 3 and 4 inch gate valve deficiency.

The NRC conducted an additiona)l audit at 4 on February 5, 1981. And, on
February 10, 1981 the WSRC committee met once again to discuss W valve 3GM99
and other 4 inch gate valve applications. And finally, W notified its N335
customars within 24 hours of tne Wi2C meeting recarding a potential violation
of 10 CFR Part 50.55(e) (See Attachment No. 5).

4. Duke Review of Westinghouse Letters and Actions Taken on Oconee Units
Duke Sower [the TIcCensee) received two W acvisory Tetters on october 27,
1980 and November 1, 1980 regarding the 3 inch gate valves. The licensee
determined that three of the valves discussed in the W letters had been
installed as PORY block valves on Oconee Unfts 1, 2 and 3 (See Attachment
No. 6).

On November 17, 1980 the licensee performed a safety evaluation in accordance
with the requirements of 10 CFR Part 21 and concluded there were no unanalyzed
safety problems because, (1) the Oconee units had been analyzed for safe
shutdown capability with a stuck open PORV, (2) plant modifications had been
made for NRC requirements addressing the T™I.2 accident, and (3) the
1icensee's confidence that the demands for actuation of a PORY in response

tc plant transients had been substantially reduced on all three Oconee units.
The 1icensee's confidence regarding PORV actuation fs substantiated by plant
operations during 1980 when there were no PORV actuations. At the time of
the licensee's determination regarding 10 CFR Part 21, Oconee Unit 2 was
shutdown and Oconee Units 1 and 3 were operating. ™

Prior to restart for Oconee, Unit 2, the licensee made an adjustment in the
torque switch setting on the Unit 2 block valve. This torque switch setting
increased the valve closure force on the Unit 2 block valve. Oconee, Unit 3
was shutdown for refueling in December, 1980 and during this outage, modi-
fications recommended by W were implemented. These modifications included
changes in the block valve operator control switch and operator gearing.
These same modifications were made shortly thereafter on Oconee, Unit 2 when
1t was again shutdown in December, 1980. For Oconee, Unit 1, the Ticensee



determined that the Unit 1 block valve would be modified at the first
extended Unit 1 outage. In the meantime, the licensee closed the Unit |
hlock valve in February, 1980. Closure of this block valve is permissidble
by the plant Technical Specificaftons. Also, the Office of Inspection &
Enfarcement verified the actions descridbed by the licensee through the
resident 14 inspector.

5. VEPCO Discussion of W stinghouse Letters and Actions Taken on North

Xnna Units
The TTFaTATA Tlectric and Power Company (the licensee) received the westinghouse
adviscry letters in the same time period as Duke Power. [(These two letters and
additional correspondence are provided in Attachment Nc. Tala

*he licensee made a search of its files to determine whether any of the
{ Block valves in question were installed at either the North Anna or
Surry Units. |t was determined that one of tne 4 valves had deen inst n

as a2 PORY block valve at North Amna, Unit 2. It should be noted that the
North Anna desiz® has two PORV's and two block valves per unit.

ed

Once the licensee had determined 3 W nlock valve was in place at North Anna,
Unit 2, the licensee's Safety Review Committee met on March §, 1981 and
setermined that the lack of block valve closure capability was not reportadle
as a2 safety issue for either 10 CFR Part 21 or 10 CF Part 60.55(e)., This
determination by the licensee was based on the recently NRC approved
westinghouse analysis, which demonstrated tnat the North Anna Units could

be safely shutdown with one or both PORV's stuck open.

The licensee decided to continue full power operations at North Anna,

Unit 2 with both block valves ope - and to install the W recommended valve
nodifications at a m” 1tenance outage scheduled for May 1381, Also, the
North Anna, Unit 2 © actor operators were cautioned that under certain flow
conditions the W b° ck valve might not fully close. In addition, the I14E
resident inspector was kept informed of these decisions and has verified
that the rsactor operators have been alerted to the dlock valve closure

deficiency.



Conclusion:
The Dffice of Inspection and Enforcement is in the process of verifying
that no other applications of the unmodified W valves in question are
installed or planned for installation at nuclear facilities. An 14 generic
letter will be issued irn the near future to all licensee and applicants
regarding this matter.

lan®

Leon 2, Eng pject Manager
Operating Reactors Branch #3
Divison of Licensing

Attachemnts:
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NO.
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NO.,
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cc: See next page
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MEETING SUMMARY DISTRIBUTION

Licensee: yirginia Elect~ic and Power Company

*Copies also sent to those people on service (cc) list for subject plant(s).
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Virginia Electric and Power Company

£C:

Richard M. Foster, Esquire

Musick, Williamson, Schwartz,
Leaverworth & Cope, P.C.

P. 0. Box 4579

Boulder, Colorado 80306

Michael W. Maupin, Esquire
Hunton, Williams, Gay and Gibson
P. 0. Box 1535

Richmond, Virginia 23212

Alderman Library

Manuscripts Department
University of Virginia
Chariottesville, Virginia 22901

Mr. Eaward Kuybe

Board of Supervisers
Louisa County Courthouse
P. 0. Box 27

Louisa, Virginia 23093

£1lyn R. Weiss, Esquire

Sheldon, Harman, Roisman and weiss
1725 1 Street, N.W. Suite 506
washington, D. C. 20006

Mr. W. R. Cartwright, Station Manager
P. 0. Box 402
Mineral, Virginia 23117

Mr. Anthony Gambardella

Office of the Attorney General
11 South 12th Street - Room 308
Richmond, Virginia 23219

Mr. Allan Tattersall

Resident Inspector/North Anna
c/o U.S.N.R.C.

P. 0. Box 128

Spotsylvania, Virginia 22553

Mrs. June Allen

North Anna Environmental Coalition
1105-C Q1ive Street

Greensboro, North Carolina 27401

Mr. James Torson

501 Leroy
Socorro, New Mexico 8789

Mrs. Margaret Dietrich
Route 2, Box 568
Gordonsville, Virginia 22042

Mr. James C. Dunstance

State Corporation Commission
Commonwealth of Virginia
Blandon Building

Richmond, Virginia 23209

Director, Criteria and Standards Division

0¢fice of Radiation Programs (ANR-460)
U.S. Environmental Protection Agency
washington, 0. C. 20460

U.S. Envircnmental Protection Agency
Region I11 Office
ATTN: E1S COORDINATOR
Curtis Building
6th and Walnut Streets
Philadelphia, Pennsylvania 19106
Mr, Paul W. Purdom
Environmental Studies Institute
Drexel University
32nd and Chestnut Streets
Philadelphia, Pennsylvania 19104
Atomic Safety and Licensing

Appeal Board Panel
U.S. Nuclear Regulatory Commission
Washington, D. C. 20858

Commonwealth of Virginia

Council of the Environment

903 Ninth Street Office Building
Richmond, Virginia 23129



NUCLEAR REGULATORY COMMISSICON

ATTACHMENT 1

LIST OF ATTENDEES

ocM
L. Marsh TTX to Bradford)

ACRS
D. Bessette

STAFF
R.TZosnak
. Brown
. Cherny
« Clarg
. Engle
. Forrest
. Gregg
. Knignt
Jensen
. Hemminger
Hofmayer
Holahan
. Jordan
. LaGrange
. Levin
. Mazetis
. Novak
Ornstein
. Riggs
. Rostoczy
Stolzenberg
wWagner

VENODI A TOMOOMax L Xxwmr 0OWmMMm
-

-

NUCLEAR SAFETY OVERSIGHT
COMMITTEE
J. Stampelos

UNION OF CONCERNED SCEINTISTS

5. Sholly

MEETING ON
MARCH 20, 1981

ELECTRIC POWER RESEARCH INSTITUTE
. AMDIE
J. Carey

WESTINGHOUSE CORPORATION
 J. Urake

. Gottshall

. Kitch

Maelayrin

Rawlins

Ox OMC
- - -

DUKE POWER COMPANY
Re @111
S. Hart
A, West

VIRGINIA ELECTRIC AND POWER COMPANY
t. amith
B. Sylvia

CONSUMER PO4ER CUMPANY
U. Hoffman

PACIFIC GAS & ELECTRIC COMPANY
3. WU

EG&G (Idaho)
Je Hun Eer

INTERMOUNTAIN TECHNOLOGY, INCORPORATED

S. Kucharski
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Cate & Time:

Location:

Atiachment:
“egting Agenda

cc: See back of

ATTACHMENT 2

UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

Liwe 1 & 81

Robert A, Clark, Chief
Operating Reacotrs Branch #3, DL

Lesn 8, Engle, Project Manager
Operating Reactors 8ranch €3, OL

FORTHCOMING MEZTING WITH DUKE POWER COMPANY, VIRGINIA
ELECTRIC AND POWER COMPANY, ELECTRIC PCWER RESEARCH
INSTITUTE, AND WESTINGHOUSE CORP,

March 20, 198)
1:00 PM, Friday

Room P-422, Phillios Suilding
2ethesda, Marvlang

7o discuss and review slock valve tesiing,
“RC yepeo
e Pe———
i« NOVEK X, o/i¥12
J. Knight 0. Spiecel
T. Jerdan G, Smith
R. Bosnak W, marre)
P. Check
R, Clark DUKE POWER
J. Stolz Ko @111
G. Schwenk
P. Wagner EPRI
‘ageesam—p
J. J. Carey, et al.
F. Cherny
WESTINGHOUSE

M .
[To oe announced at meeting)

page

PSS

Leon B. Engle, ™Moject Manager
Operating Reactors Branch #3
Division of Licensing



ATTACHMENT

MEETING AGENDA

Discussion of Block Valve Testing at Marshall Steam Station.
Piscussion of Westinghouse water Test on 3 and 4 inch gate valves,
5iscqssisn of westinghouse Lettar to all Licensees regarding valve
testing.

Duke review of Westing house letter and actions taken on Oconee Units.

VEPCO discussion of Westinghouse letter and 2ctions taken on North Anna
Units,



EPRI PWR SAFETY AND RELIEF VALVE TEST PROGRAM

NRC MEETING
MARCE 20, 1881

BETHESDA, MARYLAND

JOHN CAREY
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EPRI PWR SAFETY AND RELIZF VALVE TEST PROGRAM

e T e - -
PROG2AM OBJECTIVE
CETAIN FULL SCALE DATA ON THE QPERATIONAL PERFOR 'ANCE
mm meEae) WATE CAATAD DOTLIAD re -
OF FRESSURIZZD WATER REACTCR PRIMARY SYSTEM RELIZF AND

SAFETY VALVES UKDER EXPECTED OPERATING CONDITIONS FOR
DESIGN-BASIS TRANSIENTS AND ACCIDENTS BY JULY 1, 1881

UTILIZATION OF PROGRAM DATA:

LICENSEES AND APPLICANTS WILL UTILIZE DATA TO SUPPORT
PLANT-SPECIFIC SUBMITTALS IN RESPONSE TO SAFETY AND
RELIEF VALVE TEST REQUIREMENTS IDENTIFIED IN NUREG 0737,

ITEM I11.D.1



EPRI PWR SAFETY AND RELIEF VALVE TEST PROGRAM

PROGRAM INITIATED IN SEPTEMBER, 1879 BY EPRI NUCLEAR
POWER DIVISION AT THE REQUEST OF THE TMI AD HOC
NUCLEAR OVERSIGHT COMMITTEE

PROGRAM PLAN DEVELOPED AND SUBMITTED BY UTILITIES TO
/1

<
NRC ON DECEMBER 17, 1879 (REVISION 1 SUSMITTED ON
JULY 8, 1580)

SEPARATE PROGRAMMATIC ACTIVITY WITHIN EPRI SAFETY AND
ANALYSIS DEPARTMENT

UTILITY ADVISORY GROUPS:

EPRI-RAC-NSAC SUBCOMMITTEE

SAFETY AND ANALYSIS DEPARTMENT TASK FORCE
SAFETY AMD RELIEF VALVE SUBCOMMITTCE
TECHNICAL ADVISORY GROUP

QUALITY ASSURANCE ADVISORY COMMITTEE



SAFETY AND RELIEF VALVE SUBCOMMITTEE

DAVID HOFFMAN, CHAIRMAN (CONSUMERS POWER CO.)

ROGER NEWTON (WISCONSIN ELECTRIC POWER)
JOSEPH TURNAGE (YANKEE ATCMIC)
JAMES SCOTT (PUBLIC SERVICE ELECTRIC

& GAS COF NEW JERSEZY)

TECHNICAL ADVISORY GROUP

JAMES SCOTT, CHAIRMAN (PUBLIC SERVICE ELECTRIC
& GAS OF NEW JERSEY)
NNETH BERRY (DUKE POWER CO.)
TZRRELL CLIFT (TENNESSEE VALLEY AUTHORITY)
WILLIAM JONES (YANKEE ATOMIC)

TECHNICAL, LICENSING, AND EXECUTIVE CONTACTS FOR
EACH PARTICIPATING PWR UTILITY
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EPRI PWR SAFETY AND RELIEF VALVE TEST PROGRAM

TILIZES THREE TEST FACILITIES TO COMPLETE ALL REQUIRED TESTS

3Y PRESCRIBED DATE OF JULY 1, 1881

MARSHALL STEAM STATION (DUKE POWER) RELIEF VALVE TEST
FACILITY

RELIEF VALVE STEAM TESTS
2, EPRI/WYLE RELIEF VALVE TEST FACILITY
RELIEF VALVE SUBCOOLED WATER TESTS

3, EFRI/CE SAFETY AND RELIEF VALVE TEST FACILITY

o SAFETY VALVE TESTS; STEAM, SUBCOOLED WATER AND
STEAY TO WATER TRANSITION .

o SAFETY/RCLIEF VALVE DISCHARGE PIPING LOAD DATA



RELIEF AND SAFETY VALVE TESTS

PERFORMANCE SCREENING CRITERIA DEVELOPED
(NRC NOTIFIED OF CRITERIA FOR RELIEF VALVES)

PROCEDURE ESTABLISHED FOR DISSEMINATING TEST DATA
(REVIEWED BY NRC)

VALVE MANUFACTURER’S REPRESENTATIVE AT TEST SITc DURING
TEST AND SUBSEQUENT DISASSEMBLY OF VALVE

QUICK LOOK DATA SHEETS DISTRIBUTED TO AFFECTED UTILITIES,
NSSS VENDOR, VALVE MANUFACTURER



o

PROGRAM DOCUMENTS

PROGRAM PLAN FOR THE PERFORMANCE TESTING OF PWR SAFETY
ND RELIEF VALVES, REVISION 1, JULY 1, 1380

PTICN

PWR SAFETY AND RELIEF VALVE TEST PR $
Y EVERY

O-a
KD STATUS, FEBRUARY 1981 (ISSUED APPRO
SIX WEEKS)

A, DESC
COXIMATEL

WEEKLY TEST ACTIVITY REPORTS
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EFR] PWR SAFETY AND RELIEF VALVE TEST PROGRAM

CIPAL PRCGRAM OUTPUTS:

TEST REPORTS FROM THE MARSHALL, WYLE AND CE VALVE
TZST PROGRANS

s bedalmle) ~Pl71 M~ ? P SP. o e o

A REPCRT DOCUMENTING ELECTION CF THE RELIEF AlD
CA"’Y VALVES TO BE TtSTEJ AND JUSTIFYING THE APPLICA-
BILITY OF THE TEST RESULTS TO VALVES UTILIZED IN
OPERATING PLANTS AND PLANTS UNDER CONSTRUCTICN

A REPORT PROVIDING JUSTIFICATION OF THE SET OF GENERICALLY
LIMITING FLUID CONDITIONS UTILIZED TO ESTABLISH THE VALVE
TZST CONDITIONS

A REPORT DOCUMENTING A CODE FOR COMPUTING HYDRODYNAMIC
LOADS FOR RELIEF AND SAFETY VALVE DISCHARGE PIPING UNDER
STEAM AND WATER DISCHARGE CONDITIONS
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EPRI PWR SAFETY AND RELIEF VALVE TEST PROGRAM

A M 2

PROGRAM COST: SEPTEMBER, 1879 - DECEMBER, 1

wr

&l
~ APPROXIMATELY $18,000, 000,

!! |I

@t iy

PROGRAM FUNDING: o 41 PARTICIPATING PWR UTILITIES
o EPRI/NSAC




PWR BLOCK VALVE TESTS

BLOCK VALVE TESTS NOT INCLUDED IN NUREG 0578
RECOMMENDATIONS (JULY, 1879)

BLOCK VALVE TEST PROGRAM CURRENTLY NOT A FORMAL PART OF

EPR] PWR SAFETY AND RELIEF VALVE TEST PROGRAM

wiMi i Ve h

BLOCK VALVE T

EST REQUIREMENTS IDENTIFIED IN NUREG 0660,
MAY, 1980 AND FURTH

ira CLARIFIED 14 NUREG 0737, NOV., 1980:
o VERIFICATION OF BLOCK VALVE FUNCTIONABILITY
o TESTS TO BE COMPLETE BY JULY 1, 1982
o LICENSEE TO PROVIDE EVIDENCE SUPPORTED BY TEST
THAT BLOCK VALVE CAN BE OPERATED, CLOSED AND

OPENED FOR ALL FLUID CONDITIONS EXPECTED UNDER
OPERATING AND ACCIDENT CONDITIONS "

PWR UTILITIES HAVE REQUESTED EPRI TO PREPARE A BLOCK VALVE
TEST PROGRAM RESPONSIVE TO THE REQUIREMENTS OF NUREG 0737

EPRI IS DEVELOPING A BLOCK .VALVE TEST PROGRAM PLAN FOR
SUBMITTAL TO PWR UTILITIES BY JUNE 1, 1%81



PWR BLOCK VALVE TESTS

EPRI BLOCK VALVE TESTS AT MARSHALL STEAM STATION

o NMARSHALL STEAM STATION TEST LCOP ORIGINALLY (1878-79)
SET-UP BY DUKE POWER FOR RELIEF VALVE TESTS

EST LOOP INCLUDES PROVISICN FOR RELIEF AlD

o EPRI CONTRACTED WITH DUKE POWER (EARLY 1380J FCR
UTILIZATION OF THE TEST FACILITY TO PERFORM STEAM TEST
04 POWER OPERATED RELIEF VALVES AS PART OF THE EPRI PWR
VALVE TEST PROGRAM IN RESPONSE TO NUREG 0578

o IN LIGHT OF THE NEW REQUIREMENT FOR BLOCK VALVE TESTS
(MUREG 08860), EPRI RECOMMENDED LIMITED BLOCK VALVE TESTS
AT MARSHALL WHICH WOULD NOT INTERFERE WITH THE PRIMARY
ORJECTIVE OF RELIEF VALVE TESTS AS REQUIRED BY NUREG 0578

o LUTILITY ADVISORY GROUP APFROVED RECOMMENDATION AND ARC
WAS NOTIFIED OF PLANS TO TEST A LIMITED NUMBER OF BLOCK
VALVES AT MARSHALL



MARSHALL BLOCK VALVE TESTS

o SEVEN BLOCK VALVES TESTED

ANCHOR/DARLING

BORG WARNER

ROCKWELL

VELAN, MODEL C2345  S/N-243402
VELAN, MODEL B10-30543013M (MO)
WESTINGHOUSE, MODEL 3GM88

WESTINGHOUSE, MODEL 3&Me9

o VALVE MANUFACTURER TECHNICAL REPRESENTATIVE ON SITE
DURING EPRI BLOCK VALVE TEST (EXCEPT FOR FIRST TEST OF
WESTINGHOUSE MODEL 3GMSS ON JANUARY 12, 1881)

o CHAIRMAN, SAFETY AND RELIEF VALVE SUBCOMMITTEE NOTIFIED
OF BLOCK VALVE TEST RESULTS

o INITIAL TESTS OF THREE BLOCK VALVES INDICATED AN INABILITY
) FULLY CLOSE AGAINST FULL FLOW (SATURATED STEAM, ~2400 PSI)

ANCHOR/DARLING ~
WESTINGHOUSE MODZL 3GM&8 -
WESTINGHOUSE MODEL 3GMSS —

o EPRI STAFF NOTIFIED:

SUBCOMMITTEE CHAIRMAN
WESTINGHOUSE ~



MARSHALL BLOCK VALVE TESTS

SUBCOMMITTEE CHAIRMAN NOTIFIED ARC

NRC CONTACTED EPRI STAFF AND WERE PROVIDED WITH ADDITIONAL

-
b —

INFORMATION

MARSHALL BLOCK VALVE TEST REPORTS IN PREPARATION; FIRST
DRAFT OF EACH BLOCK VALVE TEST REPORT WILL BE SUBMITTED TO
ALL PWR UTILITIES AS THEY BECOME AVAILABLE. ALL SzVEN
REPORTS WILL BE COMPLETED AND SENT TO UTILITIES ON OR
BEFORE MAY 1, 1%8l
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MARSHALL BLOCK VALVE TESTS

NARY SUMMARY OF TEST RESULTS

ANCAOR DARLING

INITIAL TEST, AUGUST 15, 1980
BLOCK VALVE IN-LINE WITH FISHER PCRV

BLOCK VALVE WCULD NOT FULLY CLOSE AGAINST FULL FLOW
(70% CLOSED)
DISASSEMBLY INDI 1E SIGNIFICANT WEAR PATTERNS AT

CATED
THE DISC/SEAT INTERFA

SO
Lt
VALVE RETURNED TO MANUFACTURER FOR MODIFICATIONS
VALVE WAS RETURNED TO MARSHALL FOR FURTHER TESTS

VALVE WAS RETESTED ON SEPTEMBER 25, 1980 IN LINE WITH
FISHER PORV, AND UTILIZED A ROTORK 18NAX1 OPERATOR |

VALVE WAS CYCLED 21 TIMES AGAINST FULL FLOW (SATURATED
STEAM, ~2400 PSI, ~195,000 LBM/HR) WITH NO SIGNIFICANT
ANOMALIES NOTED. SEAT LEAKAGE AFTER TEST RANGED FROM
0.019 TO 0.0€6 GPM

ANCHOR DARLI%G PERSUING ADDITIONAL MODIFICATIONS TO
FURTHER REDUCE SEAT LEAKAGE
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MARSHALL BLOCK VALVE TESTS

("1

INARY SUMMARY OF TEST

RESULTS

3

ROCKWELL

[A

e INITIAL
RODY TO BONNET SEAL PRCBLE!
AND TES

- A

TEST (F:ESSLRIZAIIGV OF LOCF) UNCOVERED

; DESIGN WAS MODIFIED -

TESTED ON OCTOBER 27, 1980

o VALVE IN LINE WITH COPES VULCAN PORV AND CYCLED
21 TIMES AGAINST A FULL FLOW OF ~230,000 LBMW/HR.

VALVE WAS ACTUATED WITH A
MODEL SMB-00-10

o NO ANOMALIES WERE NOTED.

LIMITCRGUE OPERATOR

SEAT LEAKAGE WAS 0.0 GPM



MARSHALL BLOCK VALVE TESTS

PRELIMINARY SUMMARY OF TEST RESULTS

4, VELAN, MODEL C2345 $/N-24302

VALVE WAS ECUIPPED WITH LIMITORGUE ACTUATOR
MODEL NO. SMB-0C-15

o VALVE WAS CYCLED 21 TIMES ALAINST A FULL FLOW OF
246,000 LBM/HR ON JANUARY 13, 1881

o SEAT LEAKAGE WAS 0.0 GPM

‘e SOME GALLING INDICATIONS ON ONE OF THE DISC GUIDES |
WAS OBSERVED WHEN THE VALVE WAS DISASSEMBLED AND
INSPECTED



MARSHALL BLOCK VALVE TESTS

PRELIMINARY SUMMARY OF TEST RESULTS

S,  VELAN, MODEZL B10-3054B013M (MO)

¢ VALVE WAS EQUIPPED WITH LIMITORGUE OPERATC!
{0, SMB-00-10

o VALVE WAS CYCLED 21 TIMES AGAINST FULL FLOW
(~245,000 LBM/HR) ON JANUARY 14, 1981

¢ NO ANOMALIES WERE NOTED; SEAT LEAKAGE WAS 0.0 GPM
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MARSHALL BLOCK VALVE TESTS

PRELIMINARY SUMMARY OF TEST RESULTS

6. WESTINGHOUSE MODEL 3GM38
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TRE VALVE WOULD wa CLOSE AGAINST FULL FLOW

o VALVE WAS ACTUATED WITH ROTORK CPERATOR SET AT
110 FT-LB. AND IN-LINE WITH A CONTROL CCMPONENTS
PORV

o FURTHER TESTS INDICATED THAT APPROXIMATELY 175 FT-LBS,
WERE REQUIRED TO CLOSE THE VALVE AGAINST A FULL FLOW
OF ~232,000 LBWHR

o VALVE WAS ACTUATED WITH A LIMITORQUE OPERATOR
MODEL NO. SHB-00-15 ON AUGUST 13, 1980

o VALVE WAS CYCLED 21 TIMES (FULLY OPEN/FULLY CLOSED).
NO ANOMALIES WERE NOTED., SEAT LEAKAGE WAS 0.0 GPM
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7.  WESTINGHOUSE MODEL 3GM3S

o VALVE WAS ORIGINALLY EQUIPPED WITH A LIMITORQUE
OPERATOR MODEL NO. SMB-000-10

o VALVE WAS CYCLED TWICE ON JANUARY 12, 1881 AND DID
NOT CLOSE FULLY AGAINST FULL FLOW

o VALVE WAS RETURNED TO WESTINGHOUSE FOR MCDIFICATION
(CHANGE TO VALVE YOKE AND OPERATOR)

o MODIFIED VALVE WITH A LIMITORQUE ACTUATOR MODEL
NO. SB-00-15 WAS RETURNED TO MARSHALL AND CYCLED
21 TIMES AGAINST FULL FLOW OF ~244,000 LBM/HR

o SEAT LEAKAGE MEASUREMENTS RANGED FRCM 0.0 TO
0.06 GPM

JJC/AD 3/19/8 et i




ATTACHMENT 4

HISTORY OF CLOSING PROBLEM

3528 FIRST FAILED TO CLOSE UNDER HIGH-PRESSURE
DIFFERENTIAL STEAM FLOW CONDITIONS DURING AN EPRI TEST
PROGRAM AT THE MARSHALL STATION (Juvy, 1380).

SEVERAL 36M88‘s FAILED TO CLOSE AT TWO PLANT SITES
DURING TESTING OF SAFETY INJECTION SYSTEM AT HIGH-
PRESSURE DIFFERENTIALS.

STRAIN GAGES SHOWED CLOSING LOADS TO BE APPROXIMATELY
13,500 POUNES.

FULL FLOW TESTS PERFORMED AT PACIFIC PUMPS HAVE CONFIRYED
CLOSING LOAD REQUIREMENT OF % 13,500 POUNDS AT 2700 PSI
DIFFERENTIAL.



REASON FOR FAILURE TO CLOSE

. OPERATOR SIZE BASED ON 9300-POUND CLOSING LCAD (used
INDUSTRY STANDARD EQUATION)

OPERATOR SIZE MARGINS MINIMIZED TO REDUCE LOADS AND
MINIFIZE POSSIBILITY OF VALVE DAMAGE IF AN OPERATOR
STALLS

OPERATCR SIZING AND TORQUE SWITCH SETTING DID NOT
ACKNOWLEDGE CLOSING LOAD AND OPERATOR DYNAMIC
CHARACTERISTICS

THIS RESULTED IN OPERATOR BEING SET UP TO TRIP AT
9300 POUNDS + SMALL MARGIN AGAINST HO FLOW WHILE THE
REQUIRED THRUST LOADS COULD BE AS HIGH AS 13,500 POUNDS
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LI%ITORQUE TYPE S8

(VIEw MAY VARY 8Y “00EL
. See lnstruction 300k)

Courtesy of Limitorque Corporation
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FIGURE 2
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LOAD

VALVE CHARACTERISTICS WITH FLOW

PEAK LOAD

//

/

RUNNING LOAI)/

4 CLOSING LOAD

TIME

LOAD

RUNNING LOAD

VALVE CHARACTERISTICS WITHOUT FLOW
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e
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SUMMARY OF TESTING ACTIVITIES--VALVE CLOSING PROSLEM

1. Water Flow Testing (at Pacific Pump Company)
Congition up to and 1ml;§ng 600 gpm and 2800 psi

4 valves - 3GM88

+ fleld modifications ¢
3 valves - 30499
3 vaives - 4588 _)

Field modifications for the 3GMSY and 4GME8 to be tested in eariy-May.

complete

2. EPRI Steam Flow Tests (PORY Block, Steam Flow)
1 valve - 3GM83 '?s

1 valve - 3GM59 complete

3. Site Testing (Full Flow Water Testing, Safety Injection System)

Imarez: Approximately 10 valves - 3GMB8
CGE: Approxisately 10 valves - 3GME8 complete
STP: 3 valves - 3GM88 )
4. EdF (Steam and Mater Flow Testing)
2 valves - 35429 — 1in process

€. Mechanical Fizture Testing (At WEMD)

Using hydraulic cylinder to duplicate flow locads so force transfer
can be studied in depth.

1 valve - 3GMB8
1 valve - 3GMSS complete
1 valve - 44488

§. Seat Friction Factor Tests (At Westinghouse RAD)

To determine stellite on stellite friction factors under water and
steam conditions. Test samples are nearing completion at EMD. .

Qa&w}a—\

¢cc: F., R, Bakos J. A. Drake, Mgr.
A. F, Phillips Yalves and CRDM Eng.
sk

3/19/81



LOAD-LBS. x 10°

20

. FIGURE 1
B —t+-8 " 1
Ja) 4 . i
—A/&—\H’N . PEAC LOAD (WO FLCW-0)
161—- = h\\\-"élﬁ g
S
P&'K [C"Agm\\ P
A ™~
14
12 CLOSING LOAD
M A
X <O
10 rd
8 f//
TESTED 11-18-80
ID SEAL-PRODUCTION DISC
: _TORQ. SWITCH SETT1iG 3.25
5 FLOW = 600 GPM
P = 2550 PSI
TYPICAL PACKING LOAD = 1100 TO
4 14
2o 10 20 30 40 50 60

CYCLES (30 SEC./CYCLE)
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SOLUTION TO VALVE CLOSURE PROBLEM

MODEL 36M38

. REGEAR VALVES TO HAVE 25,000 PCND STALL
CAPABILITY

USE LIRIT SWITCH RATHER THAN TCRQUE SWITCH
CONTROL

FODEL 20M99 AND §-INCH VALVES
MAY REQUIRE CHANGEOUT CF OPERATOR

. USE LIMIT SWITCH CONTROL
. FINAL DECISION TO BE MADE IN APRIL



NORMAL TORQUE
Swl TCH CLUSTNG Wi TH

Loads buildup at seat face as motor
torque increases.

Belleville spring stack permits tne
stem nut to deflect under stem
loads.

When torque reacnes 3 preset level
the torque switch trips the motor.

Remaining spring stack deflection
provides differential tnermal
expansion protection and absores
motor inertia.

FIGURE 3

BELLEVILLE
SPRING
STACK

STEM
NUT

NUT
DEFLECTIC

VALV < -
STEM

N3




BELLEVILLE
STACK

TORQUE SWITCH CLOSING
AZATNSY HIGH FLUW CONDITIONS

f nicy flow or AP produce nign i :
stem loads, torque switen may trip

with valve partially gpen,

when AP reduces, dellevilles will NUT
pusSn Q15C toward closed position, OEFLECTION

If c¢istance open J nut defection,
disc will not reach closed position,

DISTANCS \
OPEN

4

FIGURE 4



BELLEVILLE
STACK

LIMIT CLOSING CONTROL
3! M v o D
LD o[ TLH TK! T ION |

® COperator Handwnee! is ysed deflect
the stem nut .280*, producing
11,000 105 of stem thrust.

NUT

® Closed limit switch is set at this °ﬁ£§f§§g°“

point.

® On subsequent electrical closings,
the limit switch will trip tne |
®OLor with the 11,000 1. Preload
stem thrust present,

FIGURE S



BELLEVILLE

LMIT CONTROL - CLOSING
AGATNSY FUCT FLOW CONDTTIONS

If nigh flow or AP congiticns
product high stem 'oads, tn

operator will produce wnatever load

is required to reach tne limit
switch set position,

Distance _ Stemlcad - 11,000 Ibg
Upen ” GU,bwd 108/1n

Disc closes off the port allowing
only normal spec leak rates,

Since distance open € the nut
geflection, the bellevilles will
drive the disc to the seated
position if tne AP drops.

DISTANCE
OPEN

L

STACK

$

— L.J'a :..J
: et
NUT
PEFLECTION
!
J01

—

HIGH

r

FIGWE 6

FLOW

%




Jury 3, 1980

JuLy = SEPTEMBER

SeptemBer 16, 1980

SeptemBer 25, 1980

SepTemBer 1980

Octoeer 28, 19580

Octoeer 30, 1280

Novemeer 18-20,
1880
Decemeer 1380

JANUARY 1981
January 15, 1881

Fearuary 5, 1981
Fesruary 10, 1981

Fesruary 11, 1981

CHRONOLOGY ATTACHMENT 5

W ADVISED OF MARSHALL TEST ReEsuLTs (3GMEE)

W INVESTIGATIONS INTO BLOCK VALVE SUPPLY FOR
NSSS SCOPE AND EVALUATION/RESOLUTION OF VALVE
PERFORMANCE AT [MARSHALL

SAFETY REviEwW CoMMITTEE MEETING ON BLOCK VALVES

W INVESTIGATICNS EXPANDED TO OTHER 3" GATE
VALVE APPLICATIONS AND TO 4" VALVES

W ADvISED NRC BY TELEPHONE OF BLOCK VALVE 1SSUE

W ADVISED OF FAILURE OF CERTAIN 3" GATE VALVES
TO CLOSE DURING PRE-OP TESTING AT TWO PLANTS

SAFETY Review CoMMITTEE MEETING ON 3" GATE
VALVES

CUSTOMERS NOTIFIED WITHIN 24 HOURS OF POTENTIAL
VIOLATION OF 10CFRS0,55(¢)

NRC INFORMALLY NOTIFIED OF 3" GATE VALVE ISSUE

NRC AuDIiT AT W

LABORATORY TESTS ON 3" & 4" GATE VALVES
W NOTIFIED OF MARSWALL TEST REsuLTs (3GMIS)

W visITED NRC TO PROVIDE UPDATE OF 3" GATE
VALYE ISSUE

NRC aupIT AT W

SAFETY REview CommITTEE ON 3GMS9 PLus 4" GATE
VALVES - CUSTOMERS NOTIFIED WITH 24 HOURS OF
POTENTIAL VioLATioN ofF 10CFRSO.55(g)

NRC INFORMALLY NOTIFIED OF 3GM39 & 4" VALVE 1SSUE



WESTINGHOUSE SAFETY Rrview ofF POPY Dok VALVE = FAILURE
10 CoMPLETELY CLOSE AT RATED TORGQUE

SareTy Review Commitree (SRC) MeeTine - SepTemBer 16, 1830
. PORV BLOCK VALVES ARE INACTIVE AND ARE NOT SAFETY GRADE

. SAR ANALYSIS FOR THE WORST SMALL HOT LEG BREAK UMBRELLAS
THE STUCK OPEN PORV EvenT

o WCAP-9600 sHOWS NO CORE UNCOVERY ASSUMING ALL PCRVs
STUCK OPEN (NO BLOCK VALVES) WITH MINIMUM SAFEGUARDS

SRC UNANIMOUSLY AGREED THAT IT WAS NOT A SUBSTANTIAL SAFETY
HAZARD UNDe: 10CFR21 CR A SIGNIFICANT DEFICIENCY UNDER
10CFRS0.55(e)

HOWEVER, ALL CUSTOMERS WERE OFFICIALLY NOTIFIED AND NRC was
INFORMALLY NOTIFIED OF THE 1ssue (sepTemBer 25, 1981)

NRC aupiTs on Novemser 18-20, 1980 anp Fesruary 5, 1981 pid
NOT DISAGREE WITH THE FINDINGS OF THE WesTineHouse SRC on
THIS SUBJECT.



OpTiOoNS AVAILABLE TO PLANTS

PHYSICAL MCDIFICATION; OR

EVALUATION OF SPECIFIC APPLICATION AGAINST GENERIC
FUNCTIONAL REQUIREMENTS, OR

(&

IN SITU TESTING TO CONFIRM ADEQUACY IN SELECTE
APPLICATICN
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November 20, 1680

November 25, 1380
February 9, 1880

February 19, 1980
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Page 2

- Limitation motor operator with torgque sw. setting
of 3.75+ cycled through full test procedure and valve
was successful with zerc seat leakage.

- Westinghouse notifies Duke of 3GM38 failures.

- Letter sent to Westinghouse requesting confirmation
and resolution of problem. ~

-

- Westinghcuse requests information cn valve jJunction,

- Steam Production notified by Design Engineering of
potential peoblenm.

gration

5

- Meeting held between Design/Licensing and (:
and Maintenance %o formulate responsibilit: ss.

- (Ken Becreft) Limitorgque stazes 275 ft. 1bs. avail-
able at 3% pesition., Westinghouse states that motor
will stall at 80% voltage at much lower foat-pound
rating - maximum torgque sw. to 2.8.

- Unit 2's valve torque switch setting i§ increased
from 1.8 to 2.8,

Final Westinghouse specification for field modifi-
cation of valves received by Oconee.

Unit 3 vaive modified.

Uik 2 vokore —~»‘2y/& 17
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r Operations and Maintenance '
Electric and Power Company g )
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[n response to NUREG=U
valve test program.
relief valve (PORY)
physical test
valve. However, it should be not
in the EPR] Safety and Relief valv
NRC has recently issued furtner ¢!
requirement (tc be finalized during October) | i . . ..tV
supported by test that the dlock or isclation val ves De ween the pressuy
and each power gperated relief valve can be cperated, closed and opened
all fluid conditions expected under cperating and accident conditions®
be provided (by each PWR Licensee) by July 1, 1982.
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The following information is being provided to advise you of results of
conducted on the westinghouse designed gate valve usec for the PORY b0

valve application. It should be noted that plant specific Safety Analysis
Report documentation states that the function of the block valve 15 to seal
off /eanace through and to prov vide for maintenance of the PORV and identifies
the PORY dlock valve as inactive.

During initial checkout of the test loop at the Marsha’i Steam Station, the
westinghouse block valve did not close completely agal ns‘ 240 000 1b/hr steam
flow from a 2400 psi source at 6C0°F. As installed, the valve was able to
block 87 percent of the flow area. After the motor cpe'ator was modified to
provide higher output thrust, the valve was able to close complietely during
repeated cycling against this steam flow. Subsegquent inspection showed the
valve internals to be in excellent condition.




October 27, 1980
Page 2

The consequences of incomplete closure of the block valve have been reviewes
and it has been determined that this situation does nct constitute a report-
able safety “ssue. The failure of a PORY to close (and assuming no block
valve) 15 an analyzed condition and as detailed in WCAP-3600, core uncovery
will not occur even if all relief lines remain completely open (i.e., de-
penc "7 on plant specific design, two or three stuck open PORVs and assuming
no dicck valves), assuming minimum safeguards.

westingnouse 1s currently preparing a valve operator gear modification wrnich
will provige the higher output thrust required to close the westingnouse block
valve against flow.

Very truly yours,
”
Z/ ZI////,/Z.U
//4‘-:":‘6‘ A ‘;L-‘-&:r:‘t“:
v L

6. K. Griffiths, Manager
Southern Area

0012A
cc: J. T. Rhodes E. A, Baum
J. L. Perkins F. M. Alligood

W. R. Cartwright V. W. Lockman W
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Westinghouse Water Reactor FlecTo Mechanical Divizion

Electric Corporation Divisions Box 217
Cheswicx Penneyivana "§204
Caoie WECHESWICK
(412 274 8300
(412! 363 8700
TWX 5104671660
TELEX 866547

October 27, 1980

Virginia Electric and Power Company
General C¥fiZes

P.0. Bex 26660

Richmond, Virginia 23261

Attention: Mr. W. R. France

Subject: Motor Operated Gate Valve
for Surry Power Station
Your Order No. 52086
Qur G.0. RM-647137-EM
EMD S.0. KW=117

Dear Mr. France:

Dur records indicate that Westinghouse has supplied to you two (2) 3GMBBFNB
Gate Valves for the subject order.

The purpose of this letter is to notify you that 3" gate valves of this type
have been tested under conditions of high flow and pressure differences. The
small number of valves tested thus far did not completely close. Further
tests will be conducted to evaluate the cause and recommended corrective
action.

It is recommended that you evaluate the implications of this potential
condition for your specific application.

Westinghouse will continue to keep you informed as this issue is further
defined.

Sincerely,

W

W. F. Yan Dyke
Yalve Contracts

/md
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Westinghouse Water Reactor £lec™ Mechanical D ot

Eiectric Corporation Divisions 8ox 217
Cheswick Pennsyvania ‘50,4
Canie WECHESWICK
412! 274 B3CC
(412: 33 8/
TWX $104671880
TELEX 388547

Dctober 27, 1980

Virginia Electric and Power Company
General 0Ffices

P.0. Box 26666

Richmond, Virginia 23261

Attention: Mr. W. R. France

Subject: Motor QOperated Gate Valve
for Surry Power Station
Your Order No. 52098
Qur G.0. RM-64197-EM
E¥D S5.0. He117

Cear Mr. France:

Our records indicate *hat Westinghouse has supplied to you twe (2) 3GMEEFNS
Gate Valves for the subject crder.

The purpose of this Tetter is to notify you that 3" gate valves of this type
have been tested under conditions of nigh flow and pressure differences. The
small number of valves tested thus far did not completely close. Further
tests will be conducted to evaluate the cause and recommended corrective
action.

It is recommended that you evaluate the implications of this potential
condition for your specific application.

U!;t1nghous¢ will continue to keep you informed as this issue 1s further
defined.

Sincerely,

W

W. F. Van Dyke
Valve Contracts

/md
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Gctoder 31, 18s0
VPA-80-125

Wr. B. R, Sylvia, Ranager

Muclear Operztions anc Maintenance
Virginia £lectric and Power Capany
P. 0. Box 28668

Richmond, Virginia 22257

Dear W, Sylvia:

Yirginia Electric and Power Comparry
Surry Units 1 and 2, North Anna Unit 1
WESTINGHOUSE 3* GATE VALVE CLOSURE PROSLE™

The Westinghouse Safety Review Cmmittee met on October 22, 1580 t2 review 2
provlem of valve closure failure at westinghousea noncperating plants during
precoerytional testing. The committee Setermined this was a significant
deficiency and ymou were vertally notified on Octocer 28, 1980. This letter
formalizes that motificztion persuant o Title 10CFRED,E8(8),

Attached are the details of this problem and 1f we can provide agditiona)
- clarifications, please ontact the undersigned. -

. Very truly yours,

ook,
el Jo- T.-Rhodes - T A Basr
o L. ¥Tlson- - be B Sirxis
dete Periiny F.. % Al igood
w0 Fo b Lortarighnt YoM Lockman W o
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During preoperational testing at a domestic station and at/:’lor/eign station,
problems were encountered when testing the Westinghouse £lectro-Mechanical
Division manufactured three inch gate valves, Model 3GM88, 1500 1b. class.

The later redesign version, 3GM93, may be cons {dered-—teb€ subject to the same
problem. The tested valves failed to completely close under preoperationa)

test conditions (1.e., approximately 2700 psi as flow epproaches zero), these
tests were conducted at a condition less severe than the equipment specification
design conditions (1.e., 2750 psi as flow approaches zero). The valves stroked
to significantly restrict flow, but the full stroke was not accomplished to trip
the ®closed" position indication contacts in the motor operator or to seat the
valve disc within the valve body.

Westinghouse has reviewed the scope of supply for the subject valves. The
majority of these valves have been supplied to Nestinghousz moncperating plants
as part of the NSSS scope of supply. A smaller mumber of these valves have
been scld directly to several Westinghouse operating plants, as spares or re-
placements, as well as to non-Westinghouse plants.

Westinghouse has reviewed the application of the subject valves on Westinghouse
monoperating plants. Westinghouse has datermined that severa] of these valves
are classified as “active" valves (1.e., mechanica) cperation 1s required to
accomplish 2 safety function) and are utilized in the Chemical and Yolame
Control System und the Emergency Core feeling System. The functicnal require-
merts for ®active” valves include closure uncer cperating pressure/ flow
conditions, Since the subject valves are utilized in "active® eppiications

on Westinghouse nonoperating plants, the subject failure to compietely ¢close
WS considered reportable only en these nonoperating plants under title

10 CFR 50.55(e).

As part of this review on Westinghouse noncperating plants, 1t was determined
that the functional requirement pressure/flow condition umder which the valves
mist close may be significantly less than the precperational test and equip:
ment specification conditioms under which the valves fafled to close. Con-
sequantly, 1t is possible that complete closure of the subjest valves ray be
accomplished under sctual eperzting conditicms even though complete closure
was not sccomplished uncer preoperstional test concditions. Ffor exzmple, the
operzting conditions onder which the valve at the dumestic station ts required
to funciion 1s approximetely 1200 psi as flow approsches zevo, instesd of the
pressure conditions at which the valve faziled to close.

For operating planmts, Bestinghouse has {msufficient inforwation on the {ntenced
epplication, or extemt of functiona! testing performed on these valves,
therefore, we cannet make & complete eveluation. 1n order for you to ewvalimte
if a problen exisis, you sbould deterwine the following: .

- 1. Have tiose valses been-fosta)led fn your plant?

- —

2. Have these watves been fnstelled fn e safety retated systen?

-

b o l& wive closgre reqoired 0 acconpd ish & sefety related facction?
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.2.

4. Under what functional requirement operating conditions is valve closure
required? : ’

S. Has operational testing been per ormed to verify valve closure under
the functicnal requirenent operating conditions?

Listed below for your information 1s a summary of typical fumctional re-
quirement information for various valve applications in nonoperating plants,
Although this Information is not available for your plant, t may assist in
your evaluation., Mestinghguse 1s continuing its efforts to develop acditional
information concerning th‘l‘? problem and to develop appropriate modifications.
You will be notified accordingly 2% this additiona) information beccmes

available.

Maximum aP (psi)
; as Flow Approaches Zerc
: ' Equipment Functional
Systen Yalve Functior ‘| Specification | Requirement
Cves Charging Line Isolation 50 2700
cves Chg. Pump Mind fMlow 2750 2700
Isolaticn
oS ., Letdown Line Containment 2750 €CC
Isolation
ECCS Boron Injection Tank 27%0 1200
. Isolation
ECCs ot Leg Recircnlation Iso. 2750 . 1200
! " ELCS Cold Leg Rectrcalation Iso. | S0 1200
oy
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westinghouse Electric Corporation Power Systems

November 1, 1880

yirginia Electric and Power Company
Genera] COffices

P. 0. Box 28€6

Richmond, Virginia 2326

Attention: Mr. W. R, France

Subject: Motor Operated Gate Yalve
fcr Surry Power Station
Your Order No. 52088
Qur G.0. AM-647157-EM
EMD S.0. KH-117

Dear Mr. France:

WV-0.032

(9%
-

Bt Mecrancl Dvis

Boa 217

Creswicx Perrsytvana 15004
Catye WEDHE SHIDX
412)274 £220

412) 38T

Further tc our subject letter, please refer to Attachment % and

provide the information requested.
Very truly yours,

W. F., Van Dyke
Valve Contracts

/md
Attachment



v Altachment A
,g’;:ecoerationaI testing at the Virgfl C. Summer Station and at # foreign
.ation, problems were encountered when testing the Mesitnghouse Electrn-
Mechanical Divisior manufactured three inch gate valves, Model 3GMB3, 1500 1b.
class. The later redesign version, 3GMS9, may be consicered to be subject -to
the same problem. The tested valves failed to completely close under pre-
operaticnal test conditions (i.e., approximately 2700 psi as flow approaches
2ero), these tests were conducted at a condition less severe than the equip-
ment specification design conditions (i.e., 2750 psi as flow approaches zerg).
The valves stroked to significantly restrict flow, but the full stroke was
not accomplished to trip the "closed" position indication contacts in the
motor operater or to seat the valve disc within the valve body.

Westinghouse has reviewed the scope of supply for the subject valves. The
majority of these valves have been supplied to Westinghouse noncperating
Tants as part of the NSSS scope of supply., A smaller .umber of these valves
dve been $01d directly to several Westinghouse operating plants, as spares
or replacements, as well as to non-wWestinghouse plants.

Westinghouse has reviewed the azclication of the subject valves on Westinghouse
nonoperating plants. Westinghouse has determined that several of these valves
are classifted as "active" valves (i.e., mezhanizal coeration is required to
accomplish a safety function) and are utilized in tne Cremical and Volume
Contrel System and the Emergency Core Cooling System. Tre functional requirse
ments for “active” valves include closure under operatin: pressure/fliow
condftions, Since the subject valves are utilized in "active" applications

on Westingnouse nonoperating plants, the subject failure to completely ciuse
was considered reportable only on these nonoperating plants under title

10 CFR 50.55(e).

As part of this review on Westinghouse nonoperating plants, 1t was determined
that the functional requirement pressure/flow condition under which the *1lves
must close may be significantly less than the preoperaticnal test and equip-
ment specificatien conditions under which the valves failed to close. Con-
sequently, 1t 1s possible that complete closure ¢f the subject valves may be
dccomplished under actual cperating cunditions even though complete closure
was not accomplished under precperational test conditions. For example, the
operating conditions under which one valve at the Virgil C. Summer Station

1s required to function is approximately 1200 psi as flow approaches zero,
instead of the pressure conditions at which the velve failed to close.

For cperating plants, Westinghouse has insufficient fnforma:1on on’ the 1;tended
application, or extent of functional testing performed on these valves,
therefore, we cannot make a complete evaluation. In order for you to evaluate
4f a problem exists, you should cetermine the following:

1. Have these valves been fnstalled in your plant?

2. Have these valves been installed in a safety related system?

3. 1Is valve closure required to accomplish a safety related function?



V.
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4. Under what functional requirement operating conditi

ons is valve closure
required?

5. Has operationa) testing been performed to verify valve closure under
the functional requirement operating conditions?

Attached for your information is a copy of the functional requirement in

tion provided to nonoperating plants, Although this information has nog

been reviewed for your plant, 1t may assist in your evaluation,

formae

- P S 1 »
slheadP Sgr ' Ji v aeama

.. S -
. -
- .

J,'o

-



Plant
-r T ap
- }
o B
o4 o
e ~3 - \
- 4 e ey - * 2™ Vo
. !: ';: > N o -— o3 EY n
22 EE 215 2] L 2L 3 ] -
cl®l3jsl=l=2]l1el, =lSlixslelt Maximum aP (psi)
SL-151~181lcl e al8lels I 61| as Flow Approaches 2
Valve S EIEI RIS B I I IS R R I
Location |-} L | m| & slelS]El2ltls 3 81 Equipment | Functio
Valve Fu-ction Number *l|ol2|>|v]lal>Slal|d |2 “ 1 * | Specification Require
Charging _ine Iso. 8105 Xjix|ix KX X ixixixixix 2750 - “2IX
- 8106 Xixix i Xixixjixixix 2750 270
= 8107 XX 2750 2701
- 8ion X 2750 2T
” Bldo X 2750 270
Letdown Lire - 60¢
Containment Iso, . 815 . e
Boron Injection 8801A x 1x1x 2750 120¢
Tank l[so.
- gaoia X | X | X 2750 120
- 8803A XXX 2750 12u¢
. 88038 XX jix 2750 1200
Y i aatirialttes 8884 x | x 2750 1200
- 8386 X 1 X 2750 . 1200
- 8814 X 2750 1200
- 8816 X 2750 1200
Cold Leg Recirculation "
Iso. —_— x [ x|x 2750 1260




Wy-0-067

Westinghouse Power Systems

Electric Corporation Company a2
Cheswix Paveyvang 15004
Cae WEDESHIX
412 774 3300
412) B3I870

November 14, 19&C

Virginia Electric and Power Company
General 0Offices

P. 0. Box 2666

Richmond, Virginia 23261

Attention: Mr. W. R. France

Subject: Motor Operated Gage Valve
for Surry Power Station
Your Order No. 22086
Qur G.0. RM-84157-EM
EMD S 0. H-117

Dear Mr. France:

By our letter of October 27, 1580, you were informed that 3-inch
motor cperated valves were tested under conditions of high flow
and pressure differences and that a small number of those tested
did not close. In this letter, it was recommended that you
evaluate the implications of this potential condition for your
specific application, identifiec in the subject, above.

Attachment A to our letter of November 1, 1380, further identified
this condition and in greater detail. Five specific questions
were posed to which your answers are required by Westinghouse to
make an evaluation,

You are reg.ested to provide this information to WEMD by November
19, 1580, cr identify by that date when you will provide the
tnformation needed. Your assistance in this matter is reguired
$0 that we can continue to be of service to you.

Yery truly yours,

N oot

W. F. VanDyke
/alve Contracts

WFV/gac
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February 12, 1827 ¥PA-31-511
a8 Re Sy%ie, Marsgas
dueiear Osiraticns & Faintei.nss
virginfa Electefc and Power Corpany
P. 0, Box 20688
Richmond, Virginta 23281
Cear ¥r. Sylvia:

VIRGINIA ELECTRIC AND FOWER CCliany
SURRY UNITS 1 & 2 -~ NORTH ANIA LNITS 1 8 2
WESTINGHOUSE E4D VALVE ISZUES

In Cctober 1930, estingheouse informed .2 that plant preopsrztional tests
disclosed that Westinghouse Electro Mechan: 1 Division manufactur.s ti~ce
inch gate valves, madel 3GR'28, 1520 1b. clo failed 15 coupletily closs
uncer preoparational test conditicns (i.e., ~oroximately 2700 PSIN 23
Tlow 2oproaches zero). Thuse conditions were less severe thon tha eguipnent
swecification design corditicns (f.e., 2750 PSID as flow gprroaches “wra).

Az that tir» Wastinghouse
of tnis va' e, the model
2ithough no testing was |

Westinghouse instituted on
of the problem, laberataory

"29, may also be subject to the

21so reportad that tha Jater recasiyned version
s<me pooblem

1a®
L.

~formed on this mo

enginzering investigation to determing the cause
testing has verified that the mocal 3295 will
the saue precparational test hycreulic conditione.

not close when sulliictad to
Tiiese tests also siowad that tha
inch mode) 4C187 and 4GME7 valves

problen is extenced to the lestinghousa 4

-

"2 ccope of cupply for
T waJority have been o

-
-~y "

14
= i

se valves is similar to that of the model
#1120 to Vestinghouse noneperetirn plants o- par:

i -

of the iSSS scop2 of supg'y while a2 smaller nunder kave boen s2ld 47 ¢

Ly the Eicctro Machanical Division to eneratine plants (Loth vestinsiuza

wnd nom-tiestingouse) as cpares o raplace:ianis.

Lstinghouss hag ¢ ‘evin”™ 4 that for nenopairatinrg plents, scveral of ¢ .02

viivs are €le 297 25 Tactive (1.e., machznical mstioa i racired o

Troveia 8 cleiy Tomtiul), Uho funeticaz] rasuirccents e "zotive® v o .
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ir. B. F. Sylvia . -2~ esrvavy 12, 1221

rst.ouse nom 0rziLL

valves are utilized in “active" 2pplicaticns on Wagt oy
r rtzble enly en ¢

on

Ll ;

plants, failure tc completely cloce was consi<=cad
non operating plants under title 10072 50.55 (e). W
no formal USKRC notification of this problem.

inghouse w1l rake

It was c2termined thet the funeticnal poquiresent preassura/flou) condit
under which the vali.: must cics2 moy be significantly less than the pra-
operatic=ul test and esuipment specificaticn conditicns undes 1/hich thz

valves failed to clcse. Consequantly, 1t is possible that complet: closurs
of the subject valves may b2 acecc.plished under actual eparating conditions

8 L T, - - * » P L Y Y . | .- . Al el
even though cemplete closure wns pat asce=atished uide= tagt manlitiane,

For operatirg plants, Westirghouse has insufficient infarmation ¢n tha fmz:»
ed application, or extent of functional t2sting pe~farmad on &) 52 +.lvos
since they were proviced on 2 szare or raplacensnt basis. In order o ¥
to ccaplets your can safety evaluatica you sheuld determina the folicwing:

1) HKave these valves bazn installed in your plant?

2) Have thase valves beon installed in a safety related system?

3) Is valve closure required to accenplish a safety relatad function?

&) Under whet functional requirenent cperating conditions 1s valve closurs
required?

5) Has opirational testi ) besn performud to verify valve closure under the
functional requirement operating .anditfons?

Listed below for your information is a sumary of typical functional
requirenznts for various valve applications in Westirghouse non caarating
plants. This information fs provided to 2ssist you in determining your
actual functional corditions.

Maximuma? (psi)
2s Flow Approaches Zero

, Equipment Functional |

System . . Valve Function ; Spucification DRequirenasnt
CvCS Charging Line Isoiation 2750 2700
CVCs Charging Pump Miniflct Isolation 2750 2709
cves Letdaun Lina Con*- mment 2750 600

Isolation

£CCs Corun Injuction Turk Isolailion 2759 1207
6 kot Laa fecl wtation Ieolalion & 1200
EUGS Goda Lug Recd griai™n Tralulion €7 v e

RS + LItioie Lhnt Tiia"s “lie ¢



VPA-81-571
The re 2ir for the 3 inch valves under covsiderztion s as foliews:

38M88 1. Change the operator gear ratio to insure £0% voltage
closing capability.

2. Implenent limit cicsing contra) utilizin) the czprbilities
of the spring cornensators cn the Lisitorqus SCeC) opar.tors
37198 1. Change the operator froa Limdtorqua SI'C-vd to $8-09.
£, ieplament Tinit glosing cantral,

Tn2 rez2ir for the 4 inch valves is still being eveluated.

If we can be of further service to you 1n this mattas, pleas2 contact us.

Very truly yours
!é%(§2- 44737252’
G. K. Griffiths, Manager

Fielc Sarvice - Southern Arca

Nuzlezr Service Division

cc: J. 7. Rhedes

E. 2. Baum

L. ™, Girvin

W. L, Stewart

C. W. Pennington
J. L. Wilscn

W. R. Cartwright
Y. W. Lockman
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Mr. 8. BR. Sylvia, Managz-
Kuslear 'e’a: ons and Mzintenarce
"Virginia Electric ang Power Cospany

0. Box ZEIEE
Rizhmong, Virginig 232851
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WESTINICUSE 3" AND &" CATE VALY

- R ag®, a 29 .
The we3tinghcuse Safety Reviews Commizize met on 121 %8 P2
- LT - 3 * &\ P | AMIIe S
the sresizn of valve closure failure of Model &3 Es.
i $ 1Y pedries 3 1 2
comnittes decicded tnat &)1 utilities should :e prables.
- A %
attaczhment amnlifies and forwa izes the vegrsa) J,5. pla
el P
e g LA low !
- : 4 - - g : 2
Fo= acditional clarification please contact the untarsigned.

v'—) Qau‘ 7 \;'..

éf%f?3$‘_}:/j '”‘1:

/—- I.« - 4
G. K. Gr?f'wt.s, ha»z'c*

Secuthern Area
Attacnment

c=: J. T. Rhodes E. A. Baum
J. L. Wilsen L. M, Sirvin
o. L. Perkins F. M. s1ligeed
wW. R. Cartwright G. E. williams
V. W

. Lockman 3



In Oeecoer 1930, westingnouse informec the aff

gc
c
-

poeratia~y) *pges oisgloses that Westinghouse {an
manufsceures tarse incn 3ats vaives, Model 3GM 82

«5 ¢omslessely close undar prespsrat! nal test congdition { sorgximasely
2752 psic as flow agproaches zerc). These ¢ tnsn
crg s itmgme srazifigatien gesfsr cinddviens (1.4, 2730 £392 23 ol -
amseaiznes zees). AS that sime, Westinghouse 2150 reporiac tnat ne iaser
~gigsignas version of tnis valve, the Mocel 3GM29, may 2180 Be sSuljEst 2 ThE

sam2 problen, 21Thsugh no testing was performed on InTs mocel.

(88%1ng70uss insTitutec an enginesring investigation o ceterming AT 23.2:
5% tng sraslam.  Ladorzssry testing has verifigs that tne Mocel 2823 A1T0

nst closé wnen Subiecses 2 ¢ same pracperssisral test Ryfraclic coasitions,
Trass tests 2)s0 Snowed that @ prodiem 15 extenced 10 Lhe westingii.:iz

four ingh Macel 43ME7 ang 4GM. ..

The : e of supply for these valves i¢ similar to tnatl c¥ the Mogel 3SUMES.
The me_2rity have been supplies t2 nestingnouse noncperating plants &s part
of the 1585 scape of eupp1y while a smaller numbar have been sold cirectly

Division %o cperating plants (Dotn Westinghaus?

1w
m
-
"
"
ot
-
2
=
CI
:1
l-

by h

and non-des:in;n:use) 2s socares or replacsments.

Westingrouse has cetarmined that, for nonoperating plants, severz] of thes:2
valves are classified as “active" (i.e., mecnan 1ical motion ig requirac 22
persorm a safety function). The functional requiremens: for "active” veTvas
inclucs elosure uncer gperating pressure/flow congitions. Since the subiest
vilve, are ytilized in "activz" applicaticns on Westinghous: noncperating

plants, failure to complesaly ~1ose wae considered report2ble eonly oo thuise
nonaperating plants under title 10CT2580.55(e). Wastinghousa will mat:e no

farma]l UL notificaticn of this prablenm.



T da® s ~itgmogm » o.—- -~ - - . - - . - odmms
was 22¢ nes on was - Suse nonecperating g ants, Sh3t Sng TUnEsIang

% : asting
recuirame  sressJre/flow} concition under wnich the valves must Ilose
may Se sig ‘icamtly less than the precperztional tust and equisment specifi.
cation congizions under wnich the va!vcs failed %0 clese, (Conseguaily, 1%
18 sossiste thas campliese closure of the subjest valves may e ace pliznes
yneer acsuzl osersting conditisns sven theush complets closurg was nit
goamrlisned under test gongitisrns,

‘
"o a8¥32222 valves can Se ‘Zentifies by she ok - ms.ntel maTer’at:. Thes?
namzalaces 2re stimped "WISTINGAQUSZM el incd RLVE ISE0," #ed “"VALNS
t.0.% pumoers 25 shown in Tagle 1. A1) namesi: have "VALVE 2207
rumse=s, but those sol¢ as spares or reclacements may not have “VALVE LO.T
pumcgrs., Tne “ValVE I1584T." n.mzer,in:TJ:e: the manufastyrers mase)! refarenc

anc cme "VALVE 1.C." numser i3 @ refarenca ¢ the vaive systam groitessien.
The "VALVE 1.3." numper 218 2ppears or mastinghouse valve ingexss and fyster
flow ciagrams., There is no reference i the "VALVZ IDINT.Y numler on these
indexes o flow ciagrams, Table [ indicates the cifferentisl pressures for

the varsious valves above wnich proper ooerme tion cannct be assurss.

For cperating plants, Westingnouse has irsufficient information on the intan.as
pplicazion or extent of functional testing perfcormed on these valves since

A2y were provided as spares or replacerents. Therefore, in orde= %or you o

v

"

perform ysur own safety evaluation you shoule consider the following:
1. teve thess valves been installec in your plant?

2. Have these valves been installed in s.safety relases systam?

3. s valve closurs required ta perform a safety related function?

&, Unde: what functicnal resuirement operating conditions is valve

clesure reauired

dan & " e . " <& 1, 1 ’ -

3. Aa opercuicng) testiag been parforizg L0 veSIT ) vauni La0TLTL
d e nD = T - P .- ]
uhesr ths Fuacsicnal ressirgmuac ofRrgting LTMSITIONS



Ligses Be'aw far your infarmatize i3 8 summaey of typical fumgtiorsl meduiree
mers infarmasisn for various vilve 322112229208 10 W@STINGNCUSE NCRITENILIN;
1 - - s - . P : .
slants. Thnis infermation 15 provigces to 2ssist you 1n cetemuining your
actual funcei ~al censitions.
a5 Flow Approscnes 1372
guipmens Fumgsic.s
3 1o vz ve Function Sotzificationn Rgsuirereat
LYEs Charging Line 152’ .tion 2753 270v
cves Chg. Pums Mintflow 2739 o e
Isolatien
SVEs Lesdoun Line Containmens e €00
Isalation
ol ol aemmm d temtaedian - eal AR SA
i e oWl o SDIETTE -l we PR
§iS Soron Injesticn Tank 2750 1233
Isolatieon
foee Mot Les Recirculation Iss. 2750 1293
§CCS Cold Leg Resirculation Iso. 275¢C 12°¢
The enginesring valve test program was comprisad of a series cf flow tests
serformes in 2 hydraulic test ladoratory using 2 centrifugal sha - ing pump
%o provice flow and pressure. These tests consisted of 75 to 10C clesing

ans coening cycles agiinst flows and pressures as high as €600 gem and

2600 psid, respectively.
20 disk wear wnich resulted in stabilized valve ¢closing lcads

These cyclaes praovised the eipested valve seat
-

Once the

e=abilizad level was reached, closing ta2sis were run at lower flows ang

diffsrential prassyres to detarmine tne exstent of the closure probler.

o

[ &3

v

w

-~

or the threg

are 25 follows:

r
-

L8]

ineh valves nave been gualified by testing.

-

By 1ok
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