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Workshop #2 — Bayesian Inference for PRA
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Workshop #3 — PyCATSHOO
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SPECIAL SESSION #2 - MUPRA Advances, Issues, Impediments and Promise
Panel Moderator: Mohammad Modarres (Univ of Maryland)

SPECIAL SESSION #2 - 3:40 PM

= = - ‘ MUPRA Adv. o o | iments and Promise
- EEE—FEWMTEHDR ruu.gﬁiﬁémﬁmﬁsmg‘iﬁgﬁﬁﬂﬁmsm
— — on: tati me: 3: - 545
F 'k):l DEWNIZLDAIRY Panel: Mohammad Modarres (Unvers'ly of M;}(p:ﬂl George Apostolakis (MIT), Karl Flaming (KN Consuling),
' N _ M Robert Budnitz (Lawrence Berkeley Nations! Lz boraiory), Nathan Siu (NRC), Carlos Lorencez @0AG)
s N =[¥ — —
0) E glli 75\ gﬁ EJ;-I o0 “—* The Fukushima Dalichi accident highlighted the importance of risks from multiple nuclear reactor unit accidents

2 . . at a site. As a result, there has bean considerable Interest in Multi-Unit Probabilistic Risk Assessment (MUPRA)
ﬂE -t: M U P RA ( M u |t|'U n |t in the past few years. This panel discusses related swes and developments in MUPRA. Specifically, such topics

ele - . as risk metrics, risk aggregation, dependancy and common cause modeling, safety poals, extamal event treat-
P ro ba bl | Istic R IS k ments, regulatory and international experiences In the context of multi-unit accidents will be discussad.
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MONDAY, SEPTEMBER 25
SPECIAL SESSION #1 - 1:30 PM

Bayesian Inference for PRA
Chair: Curtis Smith (INL)
Location: Grand Station Il Time: 1:30 - 3:10 pm

This special 90 minute session covers the application of Bayesian
inference methods in Probabilistic Risk Assessment (PRA). The
objective is for participants to be able to describe inference processes
as part of PRA applications. We will describe how to update Bayesian
priors and apply tools such as OpenBUGS using the techniques
described in the Springer book Bayesian Inference for Probabilistic
Risk Assessment (coauthored by the lecturer, Dr. Curtis Smith). In the
session, we will address a variety of issues related to using probabilistic
models for estimating PRA parameters. We will provide background

to the analysis framework, then proceed to demonstrate the analysis
of varying-complexity problems from traditional conjugate-types of
inference through applications including uncertain data and trending.

SPECIAL SESSION #4 - 1:30 PM

Accident Tolerant Fuel — Panel

Chalr: Raymond E. Schneider (Wesing house)

Location: Grand Station || Time: 1:30 - 3:10 pm

Panel: Ed Lahoda (Westinghowse), Steven Hess (JENSEN HUGHES), Robert Rishel (Duke Enengy)

The nuclear industry has been conducting research and development activities on advanced LWRs for many years.
Prior fo the events at Fukushima Dat-ichi in 2011, the focus of the fuel iImprovement efforts was on developing
higher burnup fueks for waste minimization, Increasing pellet dansity for power upgrades, plant life extensions and
extendad cycles and to Improve fuel relisbility. Following the events at Fukushima Dalichi the Department of Energy
{DOE) Increased thelr participation in advanced fuel development, sponsoring an aggressive effort to develop 2 new

TUESDAY, SEPTEMBER 26 genaration of fuels with anhanced accident tolerance. In accordance with DOE, idaally, ATF charactertstics would
SPECIAL SESSION #3 - 9:00 AM inchude:
. Reduced Hydrogen Generation
Delivering the Nuclear Promise with Risk-Informed Regulations B Improved fission product retention
Chair: Kyle Hope (Westinghouse B Improved fuel cladding reaction to high temperature steam
Locatlon: Grand Station Il Time: 9.00 - 10:15 am . Improved fuel cladding Interactions under extreme conditions

Pamel: Josaph Gittter (NRC), Scot Greenlee (EXELON, Brad Adams (Southem Nuclear), Roy Linthicum (PWROG!  Concurrent with these benefits are overall plant risk reductions and potential Increases in typical plant safety
This panel will provide an overview of the potential impact of risk-informed tations on “Delverire: the Nuch margins and operational flexibility. This session will cover varows ATF fuel design options, and their expected
an m - regu an ng juclear
Promise” which ts 3 mu o the nucleas | and s wabilty, A8 - physical and economic benefits and the role of PRA In identifying these benafits and guantifying cost savings.
usual” approach won't successfully address rising genaration costs and Increased competition. The DNP team
ts working fo identify Ideas that can be iImplemented guickly and achleve significant reductions in cost while
maintaining safety and relizbility. Risk-informed applications have a proven track recoed of reducing organizational
impact and cost while maintaining or iImproving safety. Implementation the 10 CFR 5069 and Risk-Informed
Completion Times applications provide opportunities to go even further. The panal will discuss the curment status
of risk-informed regulations and applications as well as needs for future regulations that can further expand the
application of risk-informed Inttiatives that can provide new opportunities for cost-effective improvemnent.

g & Plctured: Ray Schnelder, Ed Lahoda, Steven Hess, Robert Rishel

Pictured: Scot Greenlee, Roy Linthicum
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Fire Analysis and NFPA 805
Accident Analysis Level 2
Accident Analysis Level 3
Multi-Unit Risk

Low Power and Shutdown PSA
Risk-Informed Decision-Making
Risk-Informed Regulation
Risk-Informed Maintenance
Configuration Risk Management
External Events Analysis
Seismic

Severe Wind PSA

Flooding PSA
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Fukushima Lessons Learned
Human Factors and HRA

Common Cause Failures

Dynamic PSA

Computer Codes

Data and Parameter Estimation
Digital I&C Safety and Risk Analysis
Passive System Safety and Reliability
Modeling and Simulation

PSA Standards

PSA Studies and Applications

Open PSA

Next Generation Reactor PSA
Non-Nuclear PSA
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