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Overview! of PRA Process

Phenemenoelegicall Uncertainties in: Severe
Accldent: Progression Analysis

Uncertaimties, Assocliated with Source lierm
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Risk: Importance Vieasures for
Phenomenologicall Issues
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&%) Elements of the PRA Analytical
Process
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Core-Damage Accident Frequency
Analysis

————— Level 1
Plant Damage States

Accident Progression and
Containment Performance Analysis

Accident Progression Bins

Source Term Analysis

————— Level 2
Source Term Groups

Offsite Consequences Analysis

————— Level 3
Consequence Measures

Risk Integration




W Severe Accldent Progression

Phenomenological ISSUes: & Contalment Falure Vechan/sims
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Conditional Prebahbility: of Accident
Pregression Bins for Internal Events at Zien

Conditional Probability of APB 4

Accident Progression Bin (APB)

B Updated Evaluations O NUREG-1150 Results



= Conditionall Pronability’ of
Accident Pregression Bins for Internal
Eventsiat Peach Bottem
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Seurce Trerm Analysis

Source Jenm Issues ana ln-Contanment Remoyval Vechan/siis

In-Containment Source Term Issues

Core Heat Up & Fuel Gap Activity
Cladding Failure Release

Retention in the

In-Vessel Core

Degradation

RPV Bottom Head
Failure

Release Due to
HPME

Release Due to
Ex-Vessel SE

Core-Concrete Releases Due to
Interactions Cel

Late

Revolatilization

Release from Fuel
into the RCS

Containment
Failure Mode and
Mechanism

Status of Containment
Systems (sprays, water in
cavity/pedestal,

Early In-Vessel
Release into the
Containment (or
Bypass Release)

In-Containment Removal Mechanisms

Natural Aerosol
Deposition

Scrubbing in BWR
Suppression Pools

Ex-Vessel
Release into the

Containment Aerosol Removal by

Sprays

Scrubbing of CCI
Releases by
Overlaying Water

Late In-Vessel
Release into the
Containment
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Ice Condenser

Environmental Source Term
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Py Uncertainty Distributions, for Eanly’ In-Vessel

Releases Into the Containment
PR, Lo RCS Pressure: (INUREG/CR-5747)
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(a) High Zirconium Oxidation



Risk Importance Measures for
Phenomenologicall Issues

It IS; desirable to; assign seme ranking of “risk
Impoetance” amongl vVanous, phenemenolegical
ISSUES| that are considered inia plant PRA moedel.

RISk Impertance measures, for phenemenological
ISSUES| can; e useful for assessing| potential
aceldent management strategies; as well as for
develeping research priorties te reduce the
overall Unecertainty.
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Used for Ranking| PRA Basic Events: e SSCs

Risk Achievement \Worth, RAW RAWI =R™* /R,

Fusselll— Vesely, EV. FVIi = (R-Ry ) / R,

Risk Reduction Worth, RRW RRWi =R; /7 R,
Where:

& = overall rsk with the probalility of basic event ifset to 1 (the event
has eccurred or the eguipment is failed),

R = overall risk with' the' proebability’ of 9asic event I set te 0/ (the event IS
Impossibleror the equipment is; totally reliable), and

R, = overall hase-case risk
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Risk Importance Measures for Post Core-
damage Mitigation: Systems i AP1000 Design
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Risk Importance Vieasures, ofi Severe
Accldent: Phenemena int ARZ000! Design
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Phenomenological Issue

13



SUmmary.

Al assessment of the phenemenoloegical
Uncertainties; asseciated withr Level 2 PRAS
Was) presented:;

Pevelepment ofi rskiimpoltance measures
oK phenemenelogical ISSues Was alse
discussed.
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