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Purpose

* Dynamic Probabilistic Risk Assessment
— Discrete Dynamic Event Tree
 Systematically explore all scenarios
— Continuous Event Tree Simulation

* Randomly selecting system states and the timing of
events

« State Explosion

— The exponential growth 1n possible risk scenarios




Current Approaches

e Reduce the number of risk scenarios

— Combine system and operator states that lead to similar
end states

* Bias the system and operator states toward interesting or
risk significant events and end states

— Reduces the computational effort expended on less
important scenarios

— Provides results for desired event sequences using less
simulation effort




Prior Knowledge

- Similar System

- Common vulnerabiliies

- System Specification

- Possible risky scenarios ET/ FTA
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Distributed Computing

 Distributed Computing
— Does not reduce the size of the state-space
— Improves the efficiency of state-space exploration

« Key Challenges

— Divide a simulation into small segments that can run
simultaneously

— DDET

 Reduce the size of the task information sent between
the client and server

— CET
* Synchronization of biasing information
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Accident Dynamic Simulator (ADS-IDAC)

* A simulation program designed to perform a dynamic PRA
of nuclear power plants
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ADS Net Architecture

* (Central Server
— Scheduler
— Communicator
— Client Monitor
— Simulation Task Manager
— Simulation Result Repository
— Post-simulation Processor

e Clients
— Communicator
— Simulation Task Manager
g, = Simulator
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ADS Net

Please choose the system running mode:

* Server ¥Yersion " Client Yersion
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Computational Task Distribution
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Example

* United States Pressurized Water Reactor (PWR) nuclear
power plant model

— Initiating Event: SGTR event with a rupture size of two
centimeters 1n diameter

— 32 sequences and 305 pivotal events

* Environment
— Intel Pentium Duo processor running at 2.8 GHZ

— 1GB Memory

— A network setting with connection of 1, 2, 3,4, and 5
client computers
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Example Results
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