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IF THE HAZARD CURVE HAS, NO, "MAXIMUM HAZARD"; 
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HOW TO DEFINE "FRAGILITY"  or " C A P A C I T Y " ;  

FRAGILITY J 

t 

I 

# 

# 

. . . . . . . . • . . . . . . I _  

HAZARD "SIZE" 

Assume here that B is a non-seismic failure. 

Assume that As, Bs, and Cs are seismic failures. 

If B = 10 -1, then Failure = 10-4/year 

If B = 10 -2, then Failure = 10-5/year 

If B = 10 -3, then Failure = 10-6/year 

"Fragi l i ty"  is poorly defined 

when non-seismic failures ar present 
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Typical wlnd haza rd  curve, for  the Ind i an  Po in t  slte (New 
York State,  U.S.) and taken  f rom the Ind ian  PQlnt PRA. The 
hurricane and to rnado  curves have been super imposed on this 
figure. 
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NPPs: ACTUAL CASES: 

NRC Safety Goal = lO-6/year (large radiological release) 

HAZARD DESIGN LEVEL 	 T Y P I C A L  PRA 

OUTCOMES 


Earthquakes 10 -s to lO-6/year 	 10 -s to lO-6/year 

High Winds 	 about lO-T/year 10 -~ or better 

Flooding <___ lO-S/year 10 -6 or better 

tpoorer sites) 


Internal Fires about lO.-s/year 10 -5 to lO-6/year 

(some oamage/ 


LOTS OF EXPERT JUDGMENT IS INVOLVED 


IN ALL OF THESE PRA NUMERICAL "RESULTS" ! 
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BUT; NPP LICENSING IS NOTPROBABILISTIC ! 

TRADITIONAL = DETERMINISTIC" APPROACH: 

RELY ON: 

1) Design Basis Events: 

Safe Shutdown Earthquake 

Probable Maximum Flood 

Design Basis Windspeeds 

etc. 

2) Standards, Codes, etc. >. Rely on 
Code Margins 

3) Design Rules, etc. 
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IN TODAY's NPP LICENSING; 

PRA has no specific role 

FOR FUTURE ADVANCED NPPs: 


PRA is to be used as a "check" 


IN ALL REACTOR-LICENSING CASES: 


Acceptability . . . . . . . .  > Expert Judgment Heavily Relied On 
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YUCCA MOUNTAIN SITUATION; 

STANDARDS: (no idea what the standards will be like) 

I WILL POSTULATE: 

1) Performance-Based Standards 

2) Probabilistic 

3) Inevitably . . . .  Heavy Reliance on Expert Judgment ! 
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DENSITY 


YUCCA MOUNTAIN; 


(explain how Performance Assessment works) 


i lu  

Dos/, Release, etc. 

' OC~ 
8 

CCDF 

Dose, Release, etc. 
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YUCCA MOUNTAIN; 


DENSITY 
• e 

Dose, Release, etc. 

CCDF 


Dose, Release, etc. 

EQ~ = No earthquake 

EQ: = 10-3/year earthquake 

EQ3 = 10-S/year earthquake 
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WE DEFINI ELY NEEDA El MI P I 

DENSITY 

I 

Dose, Release, etc. 

FRAGILITY" "/.0 
f 

"O -3" 
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Earthquake "Size" 
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RUN EACH EQi SEPARATELY? 

DO A WEIGHTED SUM? 

If EQI = 10-S/year, expect 10 

in 10,000 years 

If EC)3 = 10-6/year, expect 1/10 

in 10,000 years 

MEANING of SEISMIC "CAPACITY" ? 

Fuzzy ! 

IS ANYONE DOING THESE SEISMIC-"CAPACITY" ANALYZES? 
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DESIGN FOR LARGEST EQ in 10,000 or 100,000 YEARS? 

DESIGN FOR SOME "RISK" INDEX FROM EARTHQUAKES? 

DESIGN TIED TO A PERFORMANCE ASSESSMENT? 

o r  

DESIGN INDEPENDENT OF PERFORMANCE ASSESSMENT INSIGHTS? 

WHAT CAN BE "CONTROLLED" IN THE DESIGN? 
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