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The innovative Small Modular Reactor (i-SMR) being developed in Korea has design features that differ significantly from

conventional large light-water reactors. i-SMR adopts passive safety systems, is designed for a three-operator control

team, and relies on a fully digital operating environment. Under such conditions, rapid and accurate operator decision-

making is crucial, and traditional Operating Technical Guidelines (OTGs), based on complex deterministic procedures, may

not provide effective support. This creates a clear need for a new type of OTG from the design stage.

Traditional guidelines are deterministic and scenario-based, involving complicated steps and extensive operator actions,

which limit flexibility in multi-event scenarios. In contrast, the characteristics of i-SMR enable simplified guidance

structures, automated transitions, and reduced operator burden. To support this transformation, Risk-Informed and

Performance-Based (RIPB) approaches are gaining attention.

RIPB uses probabilistic risk insights and performance objectives to streamline guidance, simplify procedures, and improve

regulatory acceptance. Internationally, leading SMR designs such as NuScale Power Module and BWRX-300, as well as the

BESEP project under OECD Nuclear Energy Agency, have applied RIPB to simplify guidance, reduce workload, and

enhance regulatory efficiency.

However, Korea’s regulatory framework remains largely deterministic, making full-scale RIPB implementation difficult in

the near term. This study proposes a phased and selective application strategy. Initially, Risk-Informed elements based on

Probabilistic Risk Assessment (PRA) can enhance logical consistency and decision-making. In later phases, Performance-

Based elements can be expanded to improve feasibility and regulatory acceptance.

Korea aims to complete standard design by 2025, obtain SDA by 2028, and begin FOAK construction targeting

commercial operation in the 2030s. This study provides a strategic foundation for developing RIPB-based OTGs for i-SMR,

contributing to digitalized guidance for three-operator teams, enhanced safety, economic efficiency, and improved

regulatory alignment.
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