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Abstract

To enhance the safety of SMART reactor, safety and regulatory requirements associated with beyond
design basis events (beyond BDE), which were developed and applied to advanced light water reactor
designs, were analyzed along with a design status of passive reactor. And, based on these requirements,
their applicability on the SMART design was evaluated. In the design aspect, severe accident prevention
and mitigation features, containment performance, and accident management were analyzed. The
evaluation results show that the requirements related to beyond DBE such as ATWS, loss of residual
heat removal during shutdown operation, station blackout, fire, inter-system LOCA, and well-known
events from severe accident phenomena is applicable to the SMART design. However, comprehensive
approach against beyond DBE is not yet provided in the SMART design, and then it is required to
designate and analyze the beyond DBE-related features. This study is expected to contribute to efforts
to improve plant safety and to establish regulatory requirements for safety review.
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(1) Anticipated Transient Without Scram (ATWS)
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(3) Station Blackout (SBO)
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(4) Fire Protection
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(5) Inter-system LOCA (ISLOCA)
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(1) External Reactor Vessel Cooling (ERVC)
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(2) Hydrogen Generation and Control
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(3) Core Debris Coolability
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(4) High Pressure Core Melt Ejection (HPME)
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(5) Fuel-Coolant Interaction (FCI)
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(7) Equipment Survivability
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2.4. A}a1 &7 (Accident Management)
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Nomenclature
ATWS: Anticipated Transient Without Scram
CCFP: Conditional Containment Failure Probability
DBE: Design Basis Event
ERHR: Emergency Residual Heat removal
ERVC: External Reactor Vessel Cooling
FCI: Fuel-Coolant Interaction
HPME: High-Pressure Core Melt Ejection
GSI/USI: Generic Safety Issues/Unresolved Safety Issues
LOCA: Loss of Coolant Accident

ISLOCA: Inter-system LOCA



PRA: probabilistic Risk Assessment

RPV: Reactor Pressure Vessel

SBO: Station Blackout

SMART: System Integrated Modular Advanced Reactor
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