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ORI GI NS OF REACTOR RI SK ASSESSMENT: 

FI RST PROBABI L ISTI  C RI SK ASSES~IENT 
OF NUCLEAR POWER PLANT ACCIDENTS: 
THE REACTOR SAFETY STUDY, WASH-1400, 
PREPARED BETWEEN 19?2 AND 19?5. 

11. 	 MOTI VES FOR UNDERTAKI NG REACTOR 
RISK ASSES~IENT: 

A. 	 PRI CE ANDERSON ACT 

B. 	 AEC CURIOSI TY ABOUT THE RI SKS 


C,ll. 	 AEC DESIRE TO ELIMINATE 
ED<AGGERATI ONS I N AN EARLI ER STUDY 
BOUNDI NG THE CONSEQUENCES OF 
REACTOR ACCIDENTS. 
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1112 INVENTION OF THE METHODOLOGY --- 
THE REACTOR SAFETY STUDY GROUP 
INVENTED REACTOR RISK ASSESSMENT BY 
C~81NI NG: 

AWl, 	 A NEW METHOD OF CATALOGING. 
ACCIDENT SEQUENCES ADAPTED FROM 
DECI SI ON TREE TECHN I QU ES. 

B,II, 	 SYSTEM RELI ABI L.I TY N~ALYSI S 
TECHNIQUES PIONEERED IN 
AEROSPACE, DEFENSE, AND 
ELECTRONI CS I NDUSTRI ES. 

C41. 	 SI MPLE, REALI STIC MODELS OF THE 
RELEASES TO BE EXPECTED OF 
REACTOR ACCIDENTS 

D'o' 	 REALI STI C MODELS OF THE OFFSI TE 
C£~SEQUENCES (C/L.qUALTI ES, 
PROPERTY DN, tAGE) TO BE EXPECTED 
OF 	 RELEASES. 

E.11, 	 A SIMPLE ~ T E  CARLO METHOD FOR 
PROPAGATI NG UNCERTAI NTY 
DI STRI BUTI ONS THROUGH THE 
CALCULATI ONS. 
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1V. RECEPTI ON OF W ~ - 1 4 0 0  

a .  	 THE AEC REGULATORY STAFF FOUND IT  
FOREI GN, PROFESSI ONALLY 
THREATENI NG TO MANY SPECl ALl STS, 
AND AT ODDS WITH THEI R 
CONVENTI ONAL WISDOM: SEVERE 
ACCIDENTS COULD NOT BE SO LIKELY 
NOR SO BENIGN AS THE STUDY 
SUC-YSESTED: ' I T WAS DI SMI SSED AND 
LICENSING REVIEqNS WENT ON AS 
BEFORE. 

B" 	 CRITICS OF NUCLEAR POWER SAW THE 
VERY LOW LEVELS OF RISK PROJECTED 
IN WASH-1400 AS DAMAGING TO THEIR 
CASE; THEY LAUNCHED CAMPAIGNS TO 
DI SCREDI T THE SIIJDY. 

C,t-	 THE CC~ERCIAL INDUSTRY LIKED THE 
RESULT: THE RISKS WERE PROJECTED 
TO BE VERY SLIGHT. 
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V. 	 RI SK ASSESSMENT REVIEW GROUP 

A. 	 THE NUMEROUS I NQUI RIES I NTO ll4E 
BIASES AND ACCURACY OF WA,SH-1400 
LED TO THE FORN~TION OF A BLUE-
RI 8BON PANEL, CHAI RED BY HAL 
LEWI S. 

8. 	 THE LEWIS PANEL FOUND THAT: 

I .  	 PRA IS AN ESSENTIALLY SOUND 
METHOD OF NUCLEAR SAFETY 
ANALYSI S. 

. WASH-1400 UNDERSTATED THE 
UNCERTAI NTI ES I N I TS ESTI MATES 
OF THE RISK. 
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V I .  	 EFFECT OF THE ACCIDENT AT THREE 
MI LE I SLAND ON REACTOR RISK 
ASSESS~IENT. 

A. 	 THE OCCURRENCE OF THE TMI 
ACCIDENT AND THE ASSESSMENTS THAT 
FOLLOWED VINDICATED REACTOR RISK 
ASSESSMENT AND RESCUED I T  FRC~ 
REGULATORY OBLI VI ON: 

1. 	 THE OCCURRENCE OF: ~3JCH AN 
ACCI DENT WAS C~SISI 'ENT W1TH 
THE INDUSTRY RISK PROFILE AS 
ASSESSED I N WASH-1400. 

2. 	 MOST FEATURES OF THE ACCIDENT 
SEQUENCE, CONTRI 8UTORY MECHAN-
I ~  AND PHENOME-]~4A THAT~ 
HAPPENED AT TMI WERE AWDNG 
THOSE MODELED OR PREDICTED IN 
WASH-1400. 

PRA GRADUALLY EMERGED THEREAFTER 
FROM A L ~ B U D G E T  RESEARCH 
ACTI VI TY OF LI TTLE RELEVANCE TO 

REACTOR SAFETY REGULATION INTO AN 
I MPORTANT REGULATORY TOOL. 
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V I I .  	 USES OF REACTOR RISK AS,.S E ~  E-.~ T 
WITHIN 5 YEARS OF TMI : 

A W l ,  30 	 PLANT-SPECI FI C NUCLEAR POWER 
PLANT RISK ASSESSMENTS HAD BEEN 
DONE, HALF SPONSORED BY THE 

INDUSTRY: HALF BY THE NRC. 


8. 	 NRC APPLICATI ONS OF PRA 

WASH-1 400 RE~JLTS ROUTINELY 
E~PLOYED TO EVALUATE SEVERE 
REACTOR ISSUES UNDER NEPAo 

t 

,Ib PRA SUCCESSFULLY USED TO 
RESOLVE THE ISSUE OF UNDUE 
RISK FRC~ PLANTS AT 
PARTI CULARLY HI GH POPULATI ON 
DENSI TY SI TES. 

SEVERE ACCI DENT POLICY 
RESEARCHED AND RESOLVED WITH 
THE AID OF PRA. 

4" 

'I" RI SK I MPORTANCE MEASURES 
DERIVED FRC~ PRA EMPLOYED IN 
RESOURCE ALLOCATION IN NRR AND 
RES. 
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RI SK I MPORTANCE- MEASURES 
DERIVED FROM PRA EMPLOYED IN 
SCREENING NEW SAFETY 
REQUI REMENTS AND REGULATI ONS. 

q ,  " I  NTEGRATED SAFETY ASSESSMENT 

PROGRAM:, " UTI LI Z I  NG PRA, FOUND 
TO BE THE RO~T SUCCESSFUL 
METHOD TO ESTABLISH THE SAFETY 
OF EARLY-LI CENSED PLANTS THAT 
WERE NOT BUILT TO CONTEMPORARY 
SAFETY ST~DARDS. 

41" ~ I  SSI ON ISSUED SAFETY GOAL 
POLl CY, EXPRESSI NG GOALS IN 
TERIV~ OF COMPARATI VE RI SKS. 

~ I S S I  ON DETERMI NED THAT ANY 
NEW POWER REACTOR LICENSE 
APPLI CAT]ION MUST I NCLUDE A 
PRA, TO SUPPLEMENT 
D ~ S T R A T E D  COMPLIANCE WI TH 
THE PREVAI LI NG DETERMI NI STI C 
REGULATI ONS. 

t 

, I ,  MOST GENERI C SAFETY ISSUES 
CONCERNING REACTORS ARE 
EXAMI NED FOR RI SK SI GNI FI CANCE 
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USI NG PRA METHODS AND 
I NSI GHTS. 

C. 	 I NDUSTRY APPLI CATI ONS OF PRA 

,11, MOST REACTOR VENDORS AND AE'S 
DEVELOPED PRA CAPABI LI TI F_~, 
##4D BEG~ TO USE PRA AS A 
DESIGN AND LICDYSING TOOL. 

,1~ SOME FEW UTI LI TI ES VOLUNTARI LY 
ADOPT PRA AS SAFETY DESIGN AND 
LI CENSING [~AGF_I, IENT TOOLS, 
WI TH VARYI NG LEVELS OF 
SUCCESS. 

. INDUSTRY ,SUPPORT GROUPS (EPRI, 
NSAC) DEVELOP CENTERS OF 
EXPERTISE, BENCHf,~kRK EFFORTS, 
AND METHODOLOGY DEVELOPMENT 
FOR REACTOR RISK ASSESSMENT. 

44, 	 PRA-BASED .MEASURES OF 
IMPORTANCE TO RISK BECOME A 
RCYJTI NELY EMPLOYED LANGUAGE I N 
DI ALOE~E ABOUT OVER-REGULATION 
ON TECHNI CAL SAFETY ISSUES. 

9 



\ 

Vl  I I .  DEVELOPMENTS OF THE LAST FI VE 
YEARS IN THE REGULATORY ROLE OF 
REACTOR RI SK ASSES~ENT. 

a,lb 	 ALL OPERATI NG NUCLEAR PC~ER 
PLANTS MUST USE PRA 1N 1NDI VIDUAL 
PLANT EVALUATIONS TO FIND AND 
EVALUATE PLANT-SPECI FlC VULNER-
BI L I T I  ES TO SEVERE ACC1 DENTS. 

B'II-	 PERSPECTI VES DF~AWN FRC~ 13HESE 
" I PE" s AND GENERI C RF_SEARC~ ARE 
TO BE USED TO UPGRADE THE SEVERE 
ACCIDENT MANAGEMENT PROVI SI ONS I N 
DESI GN, OPERATI ONAL PROCEDURES 
AND TRAI NI NG. 

C,o 	 EFFORTS TO MAKE BE-FTER 
C~NECTIONS BEIINEEN THE SAFETY 
ISSUES CENTERED ON NN'~AGE~ENT, 
I NSTI TUTI ONAL, AND HUMAN FACTORS 
SAFETY AND REACTOR RI SK 
ASSESSMENT HAVE BORNE LITTLE 
FRUIT. 

PRA LITERACY HAS BEC~E 
WIDESPREAD /V~G HEA~ARTERS AND 
SC~E REGIONAL REACTOR REGULATORS. 
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" I X .  STRENGTHS AND 1,4F_..AKNESSES OF 

REACTOR RISK ASSESSMENT AS A TOOL 

FOR USE IN SAFETY DESIGN & 

REGLILATI ON. 


a ~ l l ,  THE QUANTI TATI VE RI SK PREDI CTI ONS 
PRODUCED BY REACTOR RISK 

ASSESSMENTS ARE KNOWN TO SUFFER 
FROM SUBSTANTIAL UNCERTAI NTI ES: 

,U, DATA ON THE LIKELIHOOD OF 
I NITI  ATI NG EVENTS, 
CONTRI 8UTORY FAI LURES AND 
HUMAN ERRORS HAVE SEVERE 
STATI STI CAL LI MI TATI ONS, 

YIELDING VERY IMPRECISE 

PREDI CTI ONS OF ACCI DENT 
SEQUENCE FREQUENCY. 


,I, THE MODELING OF ACCIDENT 
PROCESSES AND PHENOMENA MUST 
EMPLOY MANY SI  MPLI FYI NG 
APPROXI MATI ONS THAT I NTRODUCE 
POSSIBLE BIAS OR ERROR IN 
PREDICTIONS OF THE COURSE OR 
C(~SEQUENCE OF ACCI DENTS. 

,I, ANY PRA MAY BE SUBJECT TO 
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SERI OUS OMI SSI ONS: E.G. , 
CLASSES OF ACCI DENT SEQUENCES 
NOT MODELLED AT ALL. 

G" 	 DIFFERENT TEAMS OF PRA 
ANALYSTS MAY CEdE UP WITH 
SOMEB,~AT DIFFERENT RESULTS FOR 
THE SAME PLANT, BECAUSE OF THE 
OTHER ,SOURCES OF UNCERTAINTY 
LISTED ABOVE. 

ANALYSTS HAVE RESISTED 
PROPOSALS TO STANDARDIZE PRA'S 
BY LI MI TI  NG THE ANALYST' S 
DI SCRETI ON IN THE USE OF 

MODELI NG APPROXI MATt ONS AND 

DATA. 


BWII, 	 REACTOR RI SK A S S ~ E N T S  FURNI SH 
UNIQUE I NSI GHTS INTO THE SAFETY 
OF SUBJECT PLANTS.. NO OTHER FORM 
OF SAFETY ANALYSIS APPROACHES I TS 
SUCCESS RATE FOR UNCOVERING 
OBSCURE BUT I MPORTANT 
VULNERABI L I T I  ES WARRANTING 
REGULATORY ATTENTI ON. 
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I O PRA'S FURNISH A CATALOG OF 
SEVERE REACTOR ACCIDENTS TO 
~JHI CH THE FACI LI TY MI GHT BE 
SUBJECT. 

O PRA' S I DENTI FY THE OOMPARATI VE 
(AND, SUBJECT TO GREATER 
UNCERTAI NTY, THE ABSOLUTE) 
IMPORTANCE OF ACCIDENT 
SEQUENCES AND ' ~ T R I  8UTORY 
FAULTS AND PROCESSES. 

O BY REVEALING THE UNDERLYING 
"~HAT, HO~, AND WHY" OF THE 
RI SK-[XZ)MI NANT ACCI DENT 
VULNERABI LI TIES OF A PLANT,, 
PRA' S AFFORD MANY I NSI GHTS 
INTO: 

ao  HC~ TO REDUCE THE RISK 
POSED BY THE PLANT BY 
SELECTIVE CHANGES TO 
DESI GN, OPERATI ON,, 
SURVEI LLANCE AND 
MAINTENANCE. 

b ~ ,  HOW TO BETTER TARGET THE 
NRC'S RULES, REGULATIONS, 
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AND I NSPECTI ON PRACTI CES TO 

(XDNTROL RI SK. 


Co 	 HOW TO VERIFY WHETHER KEY 

INFERENCES FROM THE PRA ARE 

RELIABLE OR MERELY 

ARTI FACTS OF THE 

APPROXI MATI ONS THAT WENT 

INTO THE PRA. AS A RESULT, 
MANY OF THESE INSIGHTS ARE 
VERY MUCH ME)RE RELIABLE 
THAN THE BOTTOM LINE RISK 
PREDI CTI ONS. 


C~IP 	 PRA'S GIVE MORE AND BETTER 
I NSI GHTS I NTO THE I MPORTANCE OF 

SAFETY ISSUES THAN DO ANY 

ALTERNATIVE APPROACH TO SAFETY 

ANALYSIS. BY VIRTUE OF ITS FOCUS 

ON THE INTEGRAL RISKS, PRA'S ARE 
SUPERIOR TOOLS FOR ALLOCATING 
RESOURCES AND PRI ORI TI  ES TO AND 

~ G  SAFETY UPGRADE PROGRAI~: 

THE NRC STAFF EMPLOYS PRA 
•I NSI GHTS 	 I N ALLOCATI NG 
RES(~RCES TO ISSUE RESOLUTI ON,, 
RESEARCH, AND STANDARDS 
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DEVELOPMENT. 

UTI LI TI ES USE PRA I NSl GHTS TO 
PRI ORI TI ZE PLANT UPGRADES, 
ETC. 

PLANT DESIGNERS FIND PRA TO BE 
AN OUTSTANDING TOOL TO AID IN 
SAFETY DES I GN DECI S I ON--MAKI NG 
FROM CONCEPTUAL DESI GN ON 
THROUGH CONSTRUCTION AND 
STARTUP. 

44 ,  	 PRA METHODS LE~D T H ~ E L V E S  TO 
COST/BENEFI T ANALYSI S, VALUE 
ENGINEERING, ETC., ~-i EN 
DESI RED. 

,O. 	 PRA METHODS ARE EFFECTI VE IN 
REVEALING THE ATTENDANT RISKS 
OR COMPETING RI SK ISSUES 
SURRE~NDI NG PROPOSED CHANGES 
IN REACTOR DESIGN OR 
OPERATI ON. 

THE USE OF PRA IN REACTOR SAFETY 

REGULATION HAS FACED ADJUDICATORY 
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TESTS BEFORE-THE ASLB IN SEVERAL 
CONTEXq'S: 

I 41, SEVERE ACCl DENT CONSI DERATI ONS 
UNDER NEPA, 

I NDIAN POI NT SPECI AL 
PROCEEDING, 

LICENSING OF PLANTS AT HIGH 

POPULATI ON DENSITY SITES: 

LIMERIC & MILLSTONE UNIT 3. 
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ALTHOUGH PRA IS KNO~ TO BE 
SUBJ ECT TO LARGE QUANTI TATI VE 
UNCERTAINTIES AND THUS THOUGHT TO 
BE VULNERABLE IN A JUDICIAL 
C~TEXT,  PRA HAS NEVER FAILED TO 
SUPPORT THE REGULATORY ROLE 
ASSI GNED TO I T BY THE COMMI SSI ON 
IN A HEARING AREOLA. 

E ~  	 HEARING EXPERIENCE ,?-AJGGESTS I}IAT 
PRA CREDIBILITY RESTS IN: 

I 0 MATURE, TECHNI CALLY EXPERT 

TESTI MONY AND WI TNESSES. 


4, 	 FORTHRIGHT ACKNOWLEDGEMENT OF 
THE UNCERTAINTIES I NVOLVED. 

DI VERSE AND REDUNDANT DECISI ON 
LOGICS OR PERSPECTIVES SO THAT 
DECI SI ONS ARE CLEARLY NOT 
UNDULY DEPENDENT UPON ONE-OR A 
FEW UNCERTAIN TESTS OF 
COMPLI ANCE. 

4,1, 	 DEMC~STRATED NRC STAFF 

WILLINGNESS TO REFUSE A 

LI CENSE, I MPOSE LI CENSE 
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CONDITIONS,. OR SHUT [ X ] ~  AN 
UNSAFE FACI LI TY. 

(X)NSISTENT FOCUS ON THE BIG 
PICTURE, AND CARE TO PUT INTO 
CONTEXT THECONTROVERSI ES ON 
TRI VI A THAT DO NOT 
Sl GNI FI CANTLY I NFLUENCE THE 
OVERALL SAFETY OF PROFILE OF 
THE FACI LI TY. 


NRC VI EWS OF RISK-BASED LI CENSI NG 
AND SAFETY GOALS. 

AWl, 	 ]3HE MANY ADVANTAGES OF PRA ARE 
SUCH THAT THE COMMISSION A L t ~ T  
ALWAYS WANTS THE BENEFIT OF PRA-
BASED PERSPECTIVES ON ANY MAJOR 
NUCLEAR SAFETY REGULATORY 
DECISION. 

B41, 	 THE NRC HAS CONSIDERED AND 
REJECTED USING PRA AS A 
CENTERPI ECE OF LI CENSING DECISI ON 
MAKING IN THE FOLLOWING WAY: 

F_..STABLI SH THRESHOLDS OF 
ACCEPTABLE RI SK THROUGH POLICY 

IB 



OR 	 RULE~KI NG. 

EMPLOY PRA RISK PREDICTIONS TO 
MEASURE COMPLIANCE OF 
I NDI Vl DUAL LI CENSE APPLI CANTS. 

THIS APPROACH HAS BEEN REJECTED 
PRIMARI LY BECAUSE IT  IS  FAR TOO 
VULNERABLE TO THE BROAD 
UNCERTAI NTI ES AND POOR 
Q U ~ T I  TATI VE REPEATABI LITY OF THE 
BOTTOM LINE RISK PREDICTIONS OF 
PRA' S. 

I N ADDI TI  ON, THRESHOLDS OF 
ACCEPTABLE RISK FAIL TO ADDRESS 
THE PROBLEM OF ALLOCATION: HOW 
DO YOU INFER STANDARDS OF, E.G. ,  
OPERATOR TRAI NI NG OR SEI SMI C 
DESI GN ~ R G I  NS FROM AN I NTEGRAL 
STANDARD OF ACCEPTABLE RISK'7. 

04, 	 THE NRC HAS ISSUED A SAFETY GOAL 
POLICY, BUT I TS USE IS  RESTRICTED 
TO THE REGULATORY BACKGROUND, 
E. G. , STANDARDS DEVELOPMENT, NOT 
CASEWORK REGULATI ON. 
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Xl. PEA HAS BEEN FOUND TO BE AN 
OUTSTANDING DESIGN TOOL. 

41' EVEN IN CONCEPTUAL DESIGN, 
DESPI TE LI TTLE QUANTI TATI VE 
PRECISION, THE PI CTURE OF SEVERE 
ACCI DENT VULNEP~BI LI TI ES PRODUCED 
BY PRA MODELS FURNISHES VERY 
USEFUL I NSI GHTS INTO CONCEPTUAL 
DESIGN TRADEOFFS. 

B41, 	 I N DETAI LED DESI GN AND 
PROCUREMENT, THE PARALLEL 
DEVELOPMENT AND USE OF PRA MODELS 
AS DESI GN DECI SI ONS ARE MADE 
FURNI SH USEFUL FEEDBACK ON DESI GN 
OPTIONS AND AN EFFECTIVE MULTI- 
DI SCI PLINARY DESI GN RE'VI El# TOOL. 

C'41, 	 IN SITE CHARACTERIZATION AND 
DETAILED DESIGN OF ANY PROPOSED 
REPOSI TORY, THE PARALLEL 
DEVELOPMENT AND USE OF 
PERFORMANCE A S S ~ E N T  MODELS 
SHOULD FURNISH VERY USEFUL 

INSIGHTS TO EVALUATE AND FOCUS 
ATTENTI ON ON DEVELOPI NG DESI GN 
AND SI TE RESEARCH ISSUES. 
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XI I . 	 PARADI Gt,~ FOR RESPONSI BLE USE O F -
PRA, DRA~ FROM THE NUCL.EAR F>C~ER 
PLANT EXPERt ENCE. 

A,O. 	 PRA SHOULD BE USED BY THOSE 
RESPONSIBLE FOR THE DEVELOPMENT, 
DESIGN AND OPERATION OF A NUCLEAR 
FACI LI TY TO I DENTI FY SUBTLE 
VULNERABI LITI ES, DEBUG AND REFINE 
SAFETY DESI GN AND OPERATI ONAL 
PRACTICES, FOCUS SAFETY RESEARCH, 
AND GUI DE I N THE ALLOCATI ON OF 
RESK)URCES. [THE NRC EXPECTS THIS 
OF NEW APPLICANTS FOR NUCLEAR 
POWER PLANT LI CENSES, AND - -
I NCREASI NGLY ~ OF LI CENSE 
HOLDERS. ] 


EVEN I F PERFORMN~CE ASSES.SMENT 
DID NOT HOLD THE PRO~IINENT PLACE 
IT  	DOES IN 40 CFR 191 AND 10 CFR 
60, REACTOR EXPERIENCE SUGGESTS 
THAT IT SHOULD BE ONE OF THE - I F  
NOT THE - PRINCIPAL METHODS TO 
EVALUATE AND DIRECT THE 
I NVESTI GATI ONS OF Sl TE 
CHARACTERI ZATI ON, ETC. 
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B , I ,  	 PRA MAY BE USED AS A SUPPLEMENT 
TO DETERMI NI STI C SAFETY 
REGULATI ONS ~ V~-IICH R ~ I  N THE 
PRIMARY BASIS FOR REACTOR 
LICENSING - - TO CATCH SAFETY 
PROBLEIV~ THAT MIGHT OTHERi41SE BE 
MI SSED IN REGULATORY REVI ~ ,  
EVALUATE APPLI CATIONS FOR EXEMP- 
TIONS FRC~ THE REGULATI ONS, AI D 
IN THE CALIBRATION OF THE 
STRINGENCY AND FOCUS OF THE 
REGULATI ONS, ~ D  TO APPORTI ON 
RESOURCES TO ENFORCEMB~T. [THE 
NRC DOES THI S V~I TH REACTOR 
REGULATI ON. ] 

CqI" 	 PRA MIGHT BE MOVED TO CENTER 
STAGE IN LI CENSING DECI SI ON- 
MAKING, PROVI DED CHECKS AND 
BALANCES ARE FURNISHED TO KEEP 
THE PROCESS FROM BEING TOO 
VULNERABLE TO PRA UNCERTAINTIES. 

AMONG THE WAYS "n-IESE CHECKS AND 
BALANCES MIGHT BE STRUCTURED ARE: 

,II, 	 DEFENSE-IN-DEPTH: 

DETERMI NI STI C AND/OR 
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RELI ABI LI TY P E R F O R C E  
CRITERIA MIGHT BE SET FOR 
INDIVIDUAL, INDEPENDENT LAYERS 
OF SAFETY FUNCTIONS. [10 CFR 

60 	 IS  AN EARLY EXAMPLE. ] 

, ~  USE OF I NDEPENDENT, DI VERSE 

AND REDUND/4NT LI CENSI NG 
DECI Sl  ON I NDI CATORS, PERHAPS 
WITH A "PREPC~DERANCE OF 
EVI DENCE" OR "N OUT OF M" 
OVERALL DECI Sl ON LOGI C. 

EXAMPLES OF DI VERSE L[ CENSI NG 
DECI Sl ON I NDI CATORS: 

ao 	 ESTABLI SH A HI GH LEVEL OF 
CONFI DENCE THAT ll-IE RI SKS 
ARE NOT ~ D I  NGLY HI GH, 
AND A MODERATE CONFIDENCE 
THAT THE RISKS ARE NOT MORE 
THAN MODERATE, AND LOW 

C(~FI DENCE THAT THE RI SKS 
ARE VERY SMALL. [GIVEN THE 
BROAD UNCERTAI NTI F_.S I N 
NUCLEAR RI SK ASSESSMENT, 

SUCH EVALUATI ONS MI GHT BE 
QUI TE DI STI NCT AND 
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I N DEPEN DENT,, THOUGH ONLY I F  
THE CRITERIA ARE MORE 
DISTINCT THAN THE 
PROBABI LI STI C STANDARDS 

USING THE TABLE OF SOURCE 

TERMS IN THE 40 CFR 191. ] 


b. 	 DEVELOP DI VERSE WAYS OF 
ASSESSI NG THE CXI~PARATI VE 
IMPORTANCE OF THE FACILITY 
RISKS COMPARED WITH 
ALTERNATIVE AND CE~PETING 
R! SKS. 

SUPPLEMENT THE PRI MARY 
PROBABI LI STI C CRI TERI A WI TH 
DETERMI NI STI C LI CENSI NG 

CRITERIA. 

C o 
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