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Sequence Events
BB Tl L . start from init event
Transients : frequency of damage « safety function is a success or failure (failure comes from fault tree)
« must be validated against separate and integral + indentification of initiating events . sequence ends with outcome
\ . multiply sequences in time
. J/
LEVEL 2 PRA Event trees
« frequency of events that release radiation ( Acceptable release of I-131 }
+ plant response under severe conditions Zion and Indian Point
1981, 1982
« first to assess external events
Integral Effects « realistic transient analysis
« coupled phenomena studied in scaled experiments Events
LEVEL 3 PRA / top, intermediate, and basic
« consequences in terms of injury to the public (
Separate Effects L . estimating radionuclide fractions J Reactor Safety Analysis
« artifical boundaries to replicate a phenomena Hierarchical system
( )
(DS WASH-1400
Phenomena Identification Rank Phenomena 1975
« Validate modeling tools J . two LWRs: a PWR and a BWR Fault trees
( « first time classifying accident sequences

CSAU
Code, Scaling, Applicability, and Uncertainty Analysis

«  used quantitative Farmer’s Charts
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Event frequency }
dose response

e€xposure

maximum material involved

potential initiating events

( environmental fate and transport }

i (
systems that prevent the release of material T Safety Hazard Evaluation }

. systems that mitigate consequences
| J/
Design basis events Beyond Design Basis
Mid frequency low frequency
Anticapted Operational Occurences
Accidental \ / high frequency
source term Acute effects
Latent effects F ’s Chart
j( Public health armers LA
Event frequency vs Consequence

Iso-risk lines

log-linear line in frequency vs consequence

Sequences and Consequences

Event -> Exposure -> Consequence

Chronic r . \
Latent effects Risk
The expected value of
an undesirable consequence 10 CFR Part 53
. PRA for finding LBE
e N Risk = Z L; f %
Triplet \ J ( Risk Management « can now be licensed under actual risk profile
What can go wrong? Risk/Benefit
How likely is it to happen? Option Generation
What are the consequences? Cost/benefit or value/impact
N g Risk Assessment > g Probabilistic Regulation
PRA . no significant risk
[ Risk based/informed approaches » risk should be comparable to currently established systems
Strategies  quantitative
L «  USNRC [ risk adversion )

/

NRC Qualitative Safety Goals

( Sources of risk for nuclear energy } Risk 'Communi'cation . can be expressed as a Farmer’s chart
Risk perception . . . . .
\ How cant risk be communicated? [ Risk Reduction Activities ] « society places higher weight on high-consequence accidents
« ALARA
Intentional
Unintentional ] + proliferation
+ Accidents - sabotage Standards from discursive process
i theft « roundtables and deliberation
i Corrective Action Programs (CAPs) \[
NSPE Code of Ethics . review problem to determine cause Deterministic regulation
Engineering ethics . correct immediate problem « simple rules
. determine extent of condition
| « employees must be willing to report problems ) ( Issues )
. realism vs constructivism
. public concerns as criteria
. . « approriate handling of uncertainty
Perception « “risk based” vs “precaution based”
. expected fatalities . optimal integration
. catastrophic potential b g
. qualitative risk characteristic
. stigma
. trust in regulatory agencies
« beliefs associated with risk-handling actors
. y

Mobilization Index
« injustice associated with risk
+ stress associated with risk
. spill-over effects




