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This research project was carried out with the goal of developing Standard Design Approval documentation for the

innovative Small Modular Reactor (i-SMR) and optimizing the design of a Risk-Informed safety system. The ultimate goal

is the optimal design of the i-SMR considering safety.

 Major research activities included the development and quantification of Level 1 and Level 2 Probabilistic Safety

Assessment (PSA) models for full-power internal and external events (flooding, fire, earthquake) of the innovative SMR.

Specifically, PSA models are being developed to reflect the safety of new technologies applied to the i-SMR, such as the

non-borated core, passive safety systems, single main control room, multiple modules, and steel containment vessel.

Furthermore, a quantitative evaluation methodology utilizing PSA was developed for maintaining function at each stage

of Defense-in-Depth. 

 According to the preliminary quantification results (as of September 2025), evaluation was performed for a total of 25

initiating events in the internal event Level 1 PSA. Currently, measures to reduce the internal event Core Damage

Frequency, such as utilizing the Non-Regenerative Heat Removal System (NRHRS) and coolant injection via Positive

Displacement Pump (PDP), are being reviewed and re-analyzed. Flooding and fire external events were analyzed, including

Level 2 PSA. For Seismic PSA, PSA-based Seismic Margin Analysis (SMA) is being performed at this stage where the site is

not specified, and the satisfaction of 0.5g against the 0.3g earthquake standard is being calculated.

 These safety evaluation results are being utilized for design improvements aimed at meeting the Top - Tier Requirements

of i-SMR technology development and fulfilling licensing requirements through Pre-application Design Review with the

regulatory body. Work is currently underway on the preparation of the Accident Management Program Plan (PAMP) and

technical reports (TeR) in preparation for SDA, which are considered essential technical justifications for the successful

licensing of the innovative SMR.
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