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The increasing digitalization of nuclear power plant control rooms and the diversification of human–machine interfaces

(HMIs) have created pressing needs for plant-specific, data-driven human reliability analysis (HRA) tools. The EMBRACE

(Empirical data-Based crew Reliability Assessment and Cognitive Error analysis) method, developed by the Korea Atomic

Energy Research Institute (KAERI), integrates empirical HuREX (Human Reliability data Extraction) database measurements

with structured modeling of human failure events (HFEs). While the methodology has been theoretically validated, its

practical implementation in risk assessment workflows remains limited by the absence of a dedicated software system.

This paper presents the development and verification of EMBRACE-Support Software (ESS), a dedicated computational

system that operationalizes the EMBRACE-APR1400 method for HRA in digitalized nuclear power plant environments.

Building upon the HuREX database, the software provides an integrated environment for modeling, quantification, and

analysis of human error probabilities (HEPs) and recovery mechanisms within plant-specific operational contexts. ESS

automates EMBRACE’s analytical workflow—incorporating estimates imported from HuREX, task decomposition of HFEs

based on procedures, state evaluation of performance shaping factors (PSFs), and probabilistic computation of both time-

dependent (FPtp) and cognition-driven (FPce) failures. The software is currently undergoing verification through pilot user

tests. Preliminary results indicate significant improvements in reproducibility, traceability, and computing efficiency

compared to manual EMBRACE calculations. Ongoing validation will extend ESS functionalities toward integration with

probabilistic risk assessment (PRA) systems, positioning it as a practical platform for next-generation, empirical HRA

implementation in the nuclear industry.


