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ZION/INDIAN POINT PROBABILISTIC RISK ASSESSMENT 

PURPOSE 

I QUANTIFICATION OF RISK 

-- HEALTH AND SAFETY 

PROPERTY DAMAGE 

s QUANTITATIVE BASIS FOR EVALUATING THE IMPACT ON RISK OF 

- PLANT MODIFICATIONS 

- EMERGENCY PLANNING 

I TRAINING IN PRA

Pickard, Lowe and Garrick, Inc.



PROBABILISTIC RISK ANALYSIS

FUNDAMENTALLY:

INCLUDING UNCERTAINTY: 

R = {<s i , Pi(0) , qi(di)>}

INCLUDE "OTHER" CATEGORY

ALLOWANCE FOR SCENARIOS NOT OTHERWISE ON LIST

Pickard, Lowe and Garrick, Inc.
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PROBABILISTIC RISK ASSESSMENT

4. RISK CURVES 
ESET OF TRIPLETS ~~ ~ ~~ =..'< Jii  p,, .o d, >1 p, 0 FO RMATS 

COMPLETION OF LIST 

MASTER LOGIC 

DIAG RAM 

!NITIATING EVENTS 
STUTUEEVENT TREES STRUCTURE 

THE LIST FAULT TREES 

COMMON CAUSE 

HUMAN ERROR 

EXTERNAL EVENTS 

MELT CONTAINMENT PLUME 

SCENARIOS SCENARIOS SCENARIOS

PROBABILITY 

FUNDAMENTALS

DECOMPOSITION 
THEORY 
FUNDAMENTALS 

L-

ATMOSPHERE MODELS 

POPULATION 

EVACUATION MITIGATION
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STRUCTURING THE SCENARIO LIST

BASIC PINCH POINT

COMPUTE 
PROBABILITIES AND 
MAGNITUDES

RISK CURVE 
AGAINST 
RELEASE 
CATEGORY

FOR EACH p( < sj f (j1p) x,>3 

F CONDITIONAL 

L 
RISK CURVE

COMPOUND 
SCENARIOS

FINAL 
RISK CURVE
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STRUCTURING THE SCENARIO LIST 

(3) EVENT TREE DIAGRAM 

IE A B C RESULT 
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STRUCTURING THE SCENARIO LIST 

(4) SCENARIOS INCLUDING SYSTEM FAILURE MODES

C

"CAUSES" FOR 
SYSTEM B FAILURE

"'COMMON' 
CAUSES /

0O0 Z

"CAUSES" FOR 
SYSTEM F FAILURE

EACH COMBINATION. BJF, 
IS A SCENARIO

: )
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PROBABILISTIC RISK ASSESSMENT TASK NETWORK

DEXVELI

ANALYSIS 

ICPOPULATION 

CONMION I ICEI 

AN TALIN 

CVENTS DATA 

EVESOAEET 

FAnL n RATES 
INITIASING EVENT 
r Ef OHIlNCIE S 

IFA IIICA~ 

TA .WSIAN 

MAN AC I M(NT 
ANAGIL SUVIt$

I

fitSLEA 6 

CAT EGGR YI 

REITERATIONI PHASE 2 

ACCIOSENE SCENARIOS 

IV SSTEM SYTEMSIAHlFlSOUENCy 

ANALYVSIS 

SA IEYS I UENCFfiO RF LE 

SAI XXVSEOUfNCE UINAVA I II 11IICHY 
AUXILIARY DIAGRAMS , REGI, NC "s 
HUMAN INT ERACTIONS -CO#-'& ON CAUSE 

1 ".A itURE COMMON FAILlIRI FREQUENXCIES 
CAUSES SS~fSUMR

J X PlANt 
.CoIIEOUINCI

on I)C'sto ICOMMINOATIONS1 
ANDC RESULS IUNC[ DE POnT 

AI~lE URVESA..LYICAL 

CON TR. 6JTOns 
TO AlS'S
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PROGRESS AND SCHEDULE 
ZION/INDIAN POINT PROBABILISTIC RISK ASSESSMENT 

JUNE- 1980

PERCENT PERCENT OF 
SPECIFIC TASKS COMPLETE EFFORT 

EVENT/FAULT TREES 90 30 

QUANTIFICATION .10 10 

INPLANT CONSEQUENCES 18 5 

EXPLANT CONSEQUENCES 75 25 

EXTERNAL CAUSES 35 15 

REPORT PREPARATION 15 15 

100

OVERALL

SCHEDULED COMPLETION

'--56% COMPLETE 

SEPTEMBER 1980

Pickard, Lowe and Garrick, Inc.
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KEY POINTS 

ZION/INDIAN POINT PROBABILISTIC RISK ASSESSMENT 

RISK TRIPLET <sil li, di> 

DISCRETIZE SCENARIOS AND RELEASE CATEGORIES 

ASSIGN UNCERTAINTY TOPO AND d 

COMPONENT TO SYSTEM LOGIC 

FAILURE MODES 

CUT SETS 

CAUSE SETS 

RANDOM HARDWARE FAILURES 

TEST AND MAINTENANCE 

HUMAN ERROR 

DESIGN ERROR 

ENVIRONMENTAL FACTORS 

OTHER COMMON CAUSES 

COMB INAT IONS 

SITE SPECIFIC CONSEQUENCES 

EVACUATION 

PLUME DIRECTIONAL DEPENDENCE 
Pickard, Lowe and Garrick, Inc.




