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turbine valve testing: at Farley Unit 2.

Alabama Power Company (APCo)
Farley Unit 2

LICENSEE:
FACILITY:

SUMMARY OF MEETING HELD ON MARCH 23, 1983, WITH APCO REPRESENTATIVES TO
DISCUSS APCO'S REQUEST TO DELETE TURBINE VALVE TESTINGT .

INTRODUCTION

APCo management requested an Assistant Director Level Appeal Meeting for

10:30 a.m. March 23, 1983. The purpose was to discuss APCo's request to delete
Testing s required by Technical

A 1ist of attendees is shown as Enclosure 1.

Specification 3/4.3.4.

NRC Project Manager, E. Reeves, introduced staff members present and gave a
trief overview of events leading to the meeting. By letter dated October 8,
1982, APCo requested a 1icense amendment to delete Technical Specification
3/4.3.4 entirely by December 1, 1982, to be effective with the startup after
the refueiing outage for starting Cycle 2. After a preliminary review, the
NRC advised APCo by letter dated December 30, 1982, that the Farley Unit 2
review would require about cne year to complete. Reasons were provided by
the staff letter.

APCo resjponded to the NRC staff letter by letter dated January 18, 1383.
APCo objected to the delay as appearing contrary to the stated policy of
assigning highest priority to safety issues involving unnecessary loss of
electric generating capability. Further, APCo stated that turbine valve
testing is not a generic NRC requirement and that the delay is unwarranted
and interim relief should be granted while the NRC generic review is still
underway.

DISCUSSION

APCo (0. Kingsley) introduced personnel from APCo and two divisions of
Westinghouse Electric Corporation. A review was made of APCo's contentions
relating to the issue.

Westinghous: (R. Jansen) presented the NSSS program (WCAP-10161 Proprietary)
and used No.-Proprietary vugraphs to describe the prograa. A copy of the
handouts (non-proprietary) is Enclosure 2. The !SSS conclusion is that a
Technical Specification requirement for turbine valve testing was not war-
ranted based on consideratfon of safety issues. However, when questioned
by the NRC staff tne NSSS response was that yearly testing would appear
appropriate based on their probabilistic study.
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Following the 4S5S discussion, the Westinghouse Turbine Division representative
(G. Hyde) discussed valve testing and bases for a new recommendation of monthly
valve testing. Vugraphs were used and are shown in Enclosure 3. The Turbine
Division conclusion was that they agree with the NSSS contention that the
missile probability does not support inciusfon of valve testing in Technical
specifications. However, the Turbine Division continues to recommend valve
testing to minfmize 11kelihood of component damage. When questioned by the

NRC staff, the Turbine Division representative stated that monthly testing
would be their new recoumendation instead of the existing recommerdation for
testing weekly.

Following this presentatfon, APCo (R. Mclonald) discussed operating problems
assocfated with using the Farley Unit 2 Technical Specificatfons. The testing
continues to require a weekly reduction in reactur power to about 90% (formerly
35%). The assocfated plant transient requires ciose operator attention as well
as APCo management attention. The tests are considered by APCo to be unnecessary
and counter to safety. For these reasons, APCo strongly stated a case for dele-
tion of the entire surveillance ustin? as part of the Technical Specifications.
APCo requested an NRC manz;ement decisfon as soon as possible.

SUMMARY

After a brief lRC staff caucus, NRC (S. Varga) advised APCo that their concerns
would be reviewed and that APCo would be advised of the Assistant Director's
decisfon within about a week.

Original signed by

s Meetes

Ldward A. Reeves, Project Manager
Gperating Reactors Branch No. 1
Divisfon of Licensing

Enclosures:
As stated
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See next page
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ENCLOSURE 1
MARCH 23, 1983 AD LEVEL APPEAL MEETING
ATTENDANCE LIST

Alabama Power Westinghouse Other Organizations

Oliver Kingsley G. F. Hyde John P. Smith, VEPCO

Ron George J. Dickinson Daniel E. Clark, VEPCO

R. P. McDonald R. Jansen Curtis G. Meyer, VEPCO
D. L. Walter Joseph E. Msaba, FPL
J. W. Conrad
S. C. Chay
0. W. Call

NRC - Orgarization

Ed A. Reeves Project Manager ORB-1/DL

M. Srinivasan PSB/NRR

Frank Jape RII Test Programs Section

Wm V. Johnston NRR/DE

L. S. Rubenstein NRR/DSI

R. A. Clark NRR/DL

A. R. Ungaro PSB/DSI/NRR

D. S. Brinkman SSPB/DL/NRR

J. 0. Schiffgens NRR/DE/MTEB

R. W. Klecker NRR/DE/MTEB

S. Varga NRR/DL/0RB-1



ENCLOSURE 2

WESTINGHOUSE PROGRAM

DETERMINATION OF BASIS OF CURRENT TECHNICAL SPECIFICATION
REQUIREMENT

EVALUATION OF PROBABILITY OF MISSILE GENERATION FRCM
TURBINE QVEFSPEED

COMPARISON OF TESTING PERIODS AND CORPESPONDING VA VE
FAILURE RATES

EVALLATION OF IMPACT OF NO TURBINE TRIP



DEVELOPMENT OF TECHNICAL SPECIFICATION
REQUIREMENTS FOR THE TURBINE
OVERSPEED PROTECTION SYSTEM

MID 1950’S - WESTINGHOUSE PUBLISHED WEEKLY VALVE TEST RECOMMENDATION

BASED ON EXPERIENCE AT FOSSIL PLANTS

WEEKLY RECOMENDATION CARRIED OVER TO NUCLEAR UNITS

BASED ON ENGINEERING JUDGYENT, CIMILARITY BETWEEN FOSSIL
AND EARLY NUCLEAR APPLICATION AND LACK OF DATA FOR
MUCLEAR UNITS UPON WHICH TO BASE A DIFFERENT RECOMMENDATION

MID 1877 - NRC INCREASED THEIR CONCERN ABOUT TURBINE OVERSPEED
AND MISSILE GENERATION AND THE NEED TO SPECIFY TURBINE TESTING

PREDECESSOR OF ACCIDENT EVALUATION BRANCH REQUESTED A
TECHNICAL SPECIFICATION FOR OVERSPEED PROTECTION SYSTE'S

PREDECESSOR OF STANDARDIZATION AND SPECIAL PROJECTS BRANCH
WROTE A TECHNICAL SPECIFICATION INCORPORATING THE WESTINGHOUSE
WEEKLY RECOMMENDATION

FIRST ISSUED FOR NORTH ANNA 1 AND D.C. COOK 2 IN 11-77
AND 12-77 RESPECTIVELY

INCORPORATED INTO 1978 VERSION OF GENERIC STANDARD
TECHNICAL SPECIFICATIONS

BASIS WAS TO MINIMIZE MISSILES RESULTING FROM OVERSPEED
CONCURRENT WITH FATIGUE DISC CRACKS

v



EVALUATION OF PROBABILITY OF MISSILE
GENERATION FROM TURBINE OVERSPEED

WESTINGHOUSE EVALUATED

THE DESIGN OF THE FARLEY NUCLEAR PLANT TURBINE AND TURBINE
PROTECT /ON SYSTEM

THE OPERATING HISTORY OF TURBINE AND TURBINE PROTECTION
SYSTEM COMPONENTS
FAULT TREES WERE CONSTRUCTED TO MODEL THE VARIOUS OVERSPEED EVENT
SEQUENCES AND USED TO CALCULATE THE PROBABILITY OF TURBINE OVERSPEED
ASSUMPTIONS
OVERSPEED CONTINGENT ON SYSTEM SEPARATION

3 SYSTEM SEPARATIONS PER YEAR

FAILURE PROBABILITIES WERE CALCULATED USING INDUSTRY EXPERIENCE
ASSUMPTIONS
EXPONENTIAL FAILURE RATE

CHI SQUARED DISTRIBUTION USED TO CALCULATE 507 AND 95%
FAILURE PROBABILITY ESTIMATES



4, PROEABILITY OF MISSILE GENERATION CALCULATED FROM EQUATION
P=P1xP

Pl =  OVERSPEED PROBABILITY FROM FAULT TREE ANALYSIS
P = PROBABILITY OF GENERATING A MISSILE GIVEN AN

OVERSPEED CONDITION

5. DESIGN OVCRGPEED MISSILE GENERATION PROBABILITIES ALSO CALCULATED
USING CORROSION CRACKING TECHNIQUES AND OPERATIONAL DATA



.

RESLLTS
EVENT MISSILE GENERATION . SOBABILITY*
DESIGN OVERSPEED [: ] AC
INTER'EDIATE OVERSPEED 6.9 x 107
DESTRUCTIVE OVERSPEED 6.7 x 10°°

* BASED ON 3 SEPARATIONS A YEAR, 95% UCB, CREDIT TAKEN FOR GENERATOR
BREAKER TRIP - TURBINE TRIP FEATURE

EVENT MISSILE GENERATION PROBABILITY**

DESIGN QVERSPEED E __] s

**BASED ON 5 YEAR DISC INSPECTION INTERVAL, 3.2 x 107 PROBABILITY
OF DESIGN OVERSPEED OBTAINED FROM OPERATIONAL DATA



COMPARISON OF TESTING PERICDS
AND CORRESPONDING VALVE FAILURE RATES

1. AN EVALUATION OF VALVE TESTING AND VALVE FAILURE MECHANISMS WAS
PERFORMED.
PERIODIC TESTING VERIFIES CAPABILITY OF VALVE TO MOVE AND CLOSE.

FAILURE PRECURSORS THAT EVENTUALLY RESULT IN FAILURE OF VALVE TO
CLOSE GENERALLY NOT DETECTABLE BY PERIODIC TESTING.

VALVE TESTING HAS LITTLE INFLUENCE ON VALVE FAILURE RATE.

2, A STATISTICAL HYPOTHESIS TEST OF INDEPENDENCE OF VALVE TESTING
AND VALVE FAILURE RATE WAS PERFORVED,

TURBINE VALVE TEST DATA WAS CBTAINED FROM A SURVEY OF OPERATING
NUCLEAR UNITS.

DATA OBTAINED WAS SUFFICIENT TO ALLOW A STATISTICAL COMPARISON
OF FAILLRE RATES FOR WEEKLY, MONTHLY AND IRREGULAR VALVE TESTING
[NTERVALS.,

FAILURE RATES FOR THE VARIOUS TEST INTERVALS ARE UNDISTINGUISHABLE
STATISTICALLY.



EVALUATION OF IMPACT OF NO TURBINE TRIP

1. WESTINGHOUSE PERFORMED AN EVALUATION OF THE IMPACT OF NO TURBINE
TRIP FOLLOWING REACTOR TRIP

FSAR CHAPTER 15 ACCIDENTS CONSIDERED

CONSIDERATION WAS GIVEN TO THE FARLEY NUCLEAR PLANT
MGIV ARRANGEMENT

2, RESWLTS

IF CREDIT IS TAKEN FOR THE REDUNDANT MSIV ARRANGEMENT PRESENT
AT THE FARLEY NUCLEAR PLANT THERE IS NO SIGNIFICANT IMPACT
[F NO TURBINE TRIP OCCURS

[F THE ASSUMPTION IS MADE THAT TWO SERIES MSIV'S FAIL, THE
FSAR REMAINS BOUNDING FOR CONDITION [ AND IT EVENTS., THE
CONSEQUENCES OF SOME CONDITION 11 AND IV EVENTS (PARTICULARLY
TUBE RUPTURE AND STEAM BREAKO COULD BE WORSE THAN THOSE
POSTULATED [N THE FSAR, THE PROBABILITY OF OCCURRENCE OF SUCH

AN EVENT HOWEVER WOULD BE ON THE ORDER OF 10-9

PR



CONCLLSTONS

1. SUMMARY OF RESULTS

OVERALL PROBABILITY OF MISSILE GENERATION RESULTING Fh.
TURBINE OVERSPEED IS ~ 1.4 x 1076

VALVE FAILURE RATE GENERALLY ROT INFLUENCED BY PERICDIC

VALVE TESTING, SUPPORTED BY STATISTICAL HYPOTHESIS
TEST.,

CONSEQUENCES OF NO TURBINE TRIP FOLLOWING REACTOR TRIP
WITHIN ANALYTICAL BOUNDS FOR MOST CASES, FOR OTHER CASES,
SEQUENCE OF EVENTS EXTREMELY IMPROBABLE

2. CONCLUSIONS

TECHNICAL SPECIFICATION REQUIREMENT FOR TURBINE VALVE NOT
WARRANTED BASED ON CONSIDERATION OF SAFETY ISSLES

* BASED ON RESULTS OF FAULT TREE ANALYSIS



ENCLOSURE 3

WESTINGHOUSE STGD VIEWGRAPHS FOR

ALABAMA POWER COMPANY MEETING WITH THE NRC

ON 3-25-83
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VALVE TESTING RECOMMENDATION

BASED ON EXPERIENCE -

THEREFORE REVIEW EXPERIENCE AT

DIFFERENT TESTING FREQUENCIES



RELEVANT INCIDENTS

FAILURE OF THE VALVE TO CLOSE ON DEMAND



DATA SOURCES REVIEWED

FIELD INCIDENTS REPORT

QUTAGE DATA SYSTEM

STGD DATA BANK

SUMMARY OF (W) GENERIC RELIABILITY DATA BANK

SURVEY OF STGD ENGINEERS AND MANAGERS INVOLVED
WITH VALVES

SURVEY OF OWNERS OF OPERATING (W) NUCLEAR
TURBINES



1982 WUCLEAR UNIT SURVEY

36 INQUIRIES
24 RESPONSES

7 TESTED WEEKLY
11 TESTED MONTHLY
6 TESTED "OTHER"

4 RELEVANT VALVE INCIDENTS IDENTIFIED

%
§
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ANALYSIS OF DATA BY (W)
ReD  CONCLUDES  THAT  THERE
IS NO SIGNIFICANT DIFFERENCE
IN  FAILURE  RATE  BETWEEN
THOSE  VALVES TESTED WEEKLY
AND  THOSE  VALVES  TESTED

MONTHLY




(W) 5TGD RECOMMENDS MONTHLY TESTING
OF THE STEAM ADMISSION VALVES OF
NUCLEAR TURBINE-GENERATORS WITH STEAM CHESTS

BASIS FOR RECOMMENDATION:

* DEMONSTRATED ABILITY TO PREVENT OVERSPEED
WITH VARTED TESTING FREQUENCIES

* NO SIGNIFICANT DIFFERENCE IN VALVE
RELIABILITY BETWEEN THOSE TESTED WEEKLY
AND THOSE TESTED MONTHLY

* JUDGED TO BE A PRUDENT EXTENSION OF PREVIOUS
RECOMMENDATION

-10 -



STEAM TURBINE-GENERATOR DIVISION

SUPPORT OF THE PRGBABILITY STUDY:

* CONTROL SYSTEM DESCRIPTION
* VALVE SYSTEM DESCRIPTION

* FAULT TREES

* SERVICE HOURS

* MALFUNCTIONS

. e



CONCLUSTON

* THE STEAM TURBINE GENERATOR DIVISION AGREES
THAT THE CALCULATED PROBABILITY OF MISSILE
GENERATION DUE TO VALVE FAILURE DOES NOT
SUPPORT THE INCLUSION OF VALVE TESTING IN THE
FARLEY PLANT TECHNICAL SPECIFICATIONS,

* THE STEAM TURBINE GENERATOR DiVISION CONTINUES

TO RECOMMEND PERTODIC VALVE TESTING FOR ALL ITS
TURBINE-GENERATOR UNITS TO MINIMIZE THE LIKELIHOOD
OF COMPONENT DAMAGE,

. o
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