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! Second Trip System (STS)
2 Second Shutdown System (SSS)
3 Reactor Protection System (RPS)
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! First Shutdown System (FSS)
2 Shim Safety Rods (SSRs)

3 Regulating Rod (RR)

4 Bean tubes

5 Rabbits
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! Safety Analysis Program for Hands-on Integrated Reliability Estimation
2 Conservative
3 Pessimistic
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Probabilistic analysis of increasing safety in Tehran research reactor

after equipping it with the second shutdown system

Ehsan Boustani!®, Samad Khakshournia?

Atomic Energy Organization of Iran (AEOI), NSTRI, Reactor and nuclear safety school, Tehran, Iran

Atomic Energy Organization of Iran (AEOI), NSTRI, Physics and accelerator school, Tehran, Iran

Abstract:

One of methods for increasing the Tehran Research Reactor (TRR) safety is equipping it with the Second
Shutdown System (SSS). One SSS is designed for it regarding the safety, neutronic, operational and other
limitations. This system is independent and diverse from First Shutdown System (FSS) and having the
capability of transfer the reactor to a subcritical state following unavailability of the FSS. In this research, the
effect of this equipment on enhancing the reactor safety studied using the level 1 of Probabilistic Safety Analysis
(PSA) by SAPHIRE code. After equipping the reactor with SSS, the failure rate of shutdown system reduced
for 3.20e-04 per year and reaching from 9.5e-04 per year to 3.04e-08 per year.

Keywords: Tehran Research Reactor (TRR), Probabilistic Safety Analysis (PSA), Safety, Second Shutdown
System (SSS), SAPHIRE code
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