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Docket Nos.: STN 50-454
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and STN 50-455

APPLICANT: Commonwealth Edison Company
FACILITIES: Byron Station, Units 1 and 2
SUBJECT: MEETING SUMMARY - STATUS REPORT ON REVIEW OF BYRON LCO

RELAXATION /'ROGRAM

On August 15, 1985, at & nceting held in Bethesda, Maryland, Brookhaven National
Laboratory (BNL) presented the status of its review of the Byron LCO (Limiting
Conditions for Operation) Relaxation Program. Members of the NRC, Commonwealth
Edison (the applicant) and Westinghouse were present at the meeting. A list of
att:ndees is given in Enclosure 1. The slides used by BNL are included in
Enclosure 2.

The results presented by BNL were preliminary; a draft of BNL's report is due by
September 30, 1985. BNL's review indicated that a static fault tree analytical
approach, such as that utilized in the Byron study, was adequate for assessing
the risk impact of an increase in Technical Specification Allowed Outage Times
(AOTs). The BNL evaluation shows that the maintenance outage time contribution
to core damage frequency (CDF) is approximately linearly dependent on maintence
outage time. As shown in the second figure in Enclosure 2, the BNl results in-
dicate a relatively weak CDF dependence on maintenance outage times for a aumber
of systems, including ECCS injection and AFWS. BNL identified a number of short-
comings in the Byron analysis, but overall, preliminary findings indicate
app;o:fngg: agreement between BNL results and the Byron study results with re-
gard to :

The NRC indicated the end of 1985 to be a target date for possible resolution of
the applicant's request for an increase in the allowable outage time of certain
equipment from 72 hours to 7 days. (53
Leonard Olshan, Project Manager
Licensing Branch No, 1
Division of Licensing
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ENCLOSURE 1-
STATUS OF REVIFW OF BYRON LCO RELAXATION PROGRAM
AUGUST 15, 1985
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ENCLOSURE 2

REVIEW OF BYRON LCO RELAXATION STUDY
(FIN A-3810)

RISK EVALUATION GROUP
DEPARTMENT OF NUCLEAR ENERGY
BROOKHAVEN NATIONAL LABORATORY

AUGUST 15, 1985
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ASSOCIATED UNIVERSITIES, IN¢ CBURE



BACKGROUND

COMMONWEALTH EDISON PROPOSED TO EXTEND AOTs FROM 3 DAYS T0O 7
DAYS FOR THE FOLLOWING BYRON SYSTEMS:

OBJECTIVES
TG ASSESS:

DGs

ESWS
AFWS
CCWS

CHRS (CF, CS)
ECCS (CHARGING, SI, RHR)

THE METHODS
AN ESTIMATE OF CHANGE IN RISK

BROOKHAVEN NATIONAL LABORATORY )
ASSOCIATED UNIVERSITIES, INC ()
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Figure 2.1 Block cenfiguration of a sample problem.
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OUTLINE

SURVEY OF METHODS

- STATIC FAULT TREE

- TIME DEPENDENT UNAVAILARILITY
- MARKOV

REEVALUATION OF BYRON LCO STUDY

- METHODS AND LIMITATIONS

- FAULT TREE MODEL MODIFICATIONS
- EVENT TREE MODEL MODIFICATIONS
- DATA

RESULTS
FOR 8 CASES BETWEEN ADT1 AND AOT2
MINIMAL CUT SETS
SYSTEM LEVEL
SEQUENCE LEVEL
PLANT DAMAGE STATE LEVEL
CORE DAMAGE FREQUENCY LEVEL
IMPORTANCE MEASURES
SINGLE EVENT IMPORTANCE
PAIRWISE IMPORTANCE
PLANT DAMAGE STATE FREQUENCIES
CORE DAMAGE FREQUENCIES
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REEVALUATION OF BYRON LCO STUDY
METHODS AND THEIR LIMITATIONS AS APPLIED IN BYRON “STANDARD”
PRA METHODS
INITIATORS (ZION PSS)
ISSUES OF COMPLETENESS: NO CONSIDERATIONS OF LOSS OF
DC BUS AND LOSS OF SERVICE
WATER AS INITIATORS
- EVENT TREES (SLIGHTLY MODIFIED ZION PSS}
- FAULT TREES (DEVELOPED FOR BYRON)
= COMPONENT UNAVAILABILITY = 1/2 2gT + Pp + AgTm + 7/T +
MrTR + He
- MEAN TIME TO REPAIR (MTTR) FOR Tr
- SINGLE Tr FOR ALL SYSTEMS
= Pp’ = 1/2 2T + Pp FOR ACTIVE COMPONENTS
= LARGE EVENT TREE/SUPPORT SYSTEM DECOMPOSITION APPROACH
6 SUPPORT STATES
CCWS IN EVENT TREES
UNWARRANTED SEQUENCES IN EVENT TREE DEVELOPMENT
NO SYSTEM SUCCESS IN EVENT TREE MODELING

BROOKHAVEN NATIONAL LABORATORY ) “
ASSOCIATED UNIVERSITIES, INC (l{



e REEVALUATION APPROACH

FAULT TREE LINKING APPROACH
CUTSETS, IMPORTANCE MEASURES
TWO BOUNDING CALCULATIONS USING 2 AOTs EASILY PROVIDES
QUANTITIES FOR ANY AOTs BETWEEN THE 2 BOUNDING AOTs.
SYSTEM LEVEL FAULT TREE MODIFICATIONS
1. TECHNICAL SPECIFICATIONS
MAINTENANCE OVERLAPS WERE DELETED WITHIN A SYSTEM,
RETWEEN FRONTLINE AND SUPPORT SYSTEMS
2. RECONFIGURATION
3. SYMMETRIC TRAINS
o OPERATING VS STANDBY TRAINS
o TEST INTERVALS
EVENT TREE MODIFICATIONS
1. REMOVED NaOH SYSTEM
2. TREATED CCWS AS A SUPPORT SYSTEM
3. REMOVED UNWARRANTED SEQUENCES
4. COMBINED EVENT TREE 12 (LOSS OF OFFSITE POWER WITH
ONSITE POWER AVAILABLE) WITH EVENT TREE 12A (LOSS OF
OFFSITE POWER WITH NO ONSITE POWER AVAILABLE)

BROOKHAVEN NATIONAL LABORATORY ) "
ASSOCIATED UNIVERSITIES, INC €D ll



5. EVENT TREE NODE E60 IN ET12A WAS DELETED BECAUSE IT
WAS INCLUDED IN SUPPORT SYSTEMS

6. ET14-42 DELETED

7. 1 WAS USED FOR So IN ET16

8. SIMPLE LOGIC DEVELOPED FOR THE FOLLOWING EVENT TREE
NODES (RYRON USED ZION QUANTITIES) TO REFLECT
DEPENDENCY ON SUPPORT SYSTEMS:

SAZ=SAlenNH2,.
m"mmmmvzml 20—

0P230P2=0D+0P2=0A®0P2-0ReHH2+0P],
=P 3=0PI=CUESWAU+JBSTAID# JBST42D7
OP4=0P4=QD+JBS141D+vBS142D,
~0P5=1=0P5=10D+JBS141DeJRST42D, o
0P5=2=0P5=2QD+JBS141DeJ BS1420,
“OPB-1=0P1,
OPB=220PB=20D+ESWAU*UBS1410*UBS1420,
=LK=1=[K=100+J851410%J3514207%
PR2=PR2=Q0+JRS141D*JBS142D,

TT82eS2-UASESWAUSS2-UB (JBSTATD+JBSTEPDT #5700,
- QUANTIFICATION

1. THE SETS CODE WAS USED TO GENERATE AND QUANTIFY
MINIMAL CUT SET EQUATIONS

2. AOT2 AND VERY SMALL CUTOFF PROBABILITIES WERE USED TO
MINIMIZE THE POSSIBILITY OF MAINTENANCE EVENTS BEING
TRUNCATED

BROOKHAVEN NATIONAL l{BQRATOR_Y h n |
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- DATA
1. INITIATOR FREQUENCIES (EVENTS/YEAR)

INITIATOR
—ﬁﬂﬂ¥£—£_ LARGE ngillAlQR Q-B%gg%) Ig%iu%;%gi
2 MEDIUM LOCA 9.40(-4) 9.40(-4)
3 SMALL LOCA 3.54(-2) 3.54(-2)
- S6 TUBE RUPTURE 3.70(-2) 3.70(-2)
5 STEAM BREAK INSIDE 9.40(-4) 9.40(-4)
CONTAINMENT
b STEAM BREAK OUTSIDE 9.40(-4) 9.40(-4)
CONTAINMENT
7 LOSS OF MFW 3.00 3.00
R CLOSURE OF mMSIV 2.52(-1) 6.00(-1)
9 LOSS OF RCS FLOW 3.58(-1) 3.58(-1)
10 CORE POWER EXCURSION 2.28(-2) 2.28(-2)
11 TURBINE TRIP 4.00 4.00
128 LOSS OF OFFSITE POWER 5.76(-2) 9.10(-2)
13 SPURIOUS SAFETY INJECTION 8.00(-2) 1.60(-1)
14 REACTOR TRIP 3.00 4.11
15 INTERFACING LOCA 2.10(-7) 7.80(-7)
(16) ATWS 1.36(-5)

BROOKHAVEN NATIONAL LABORATORY ) ’
ASSOCIATED UNIVERSITIES, INC l“



BASIC EVENT DATA

- HARDWARE FAILURE DATA --- ZION PSS

- MAINTENANCE FREQUENCY ==~ ZION PSS

- COMMON CAUSE FAILURES --- EGRG

- OPERATOR FAILURES - =~ SWAIN BOOK

- NONRECOVERY OF OFFSITE AND---ZION RESPONSE
ONSITE POWERS TO BNL REVIEW

BROOKHAVEN NATIONAL LABORATORY |y gy
ASSOCIATED UNIVERSITIES, INC (l{ll



RESULTS

o AOT1: Ter =19 HOURS
AOT2: Tr = 168 HOURS

o 8 CASES

CASES AOT1 AOT2
1 ALL SYSTEMS NONE
2 NONE ALL SYSTEMS
3 ALL OTHERS DGs
B ALL OTHERS ESW
5 ALL OTHERS CHRS (CF, CS)
b ALL OTHERS Cwe, SI
7 ALL OTHERS RHR
8 ALL OTHERS AFWS

ASSOCIATED UNIVERSITIES, INC
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