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Human Reliability Verification Method for Digital Interface
of Main Control Room

Wei Zheng
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Abstract

To address operational inefficiencies and increased error risks caused by inadequate human factor adaptation during digital interface
transformation in control rooms, this study focuses on the core logic and implementation approaches of human factor reliability
verification. It systematically analyzes three key influencing factors: interface design, operator cognition, and operational scenarios,
establishing a hierarchical verification framework structured as “basic elements — operational workflows — extreme scenarios —
iterative optimization.” By validating the compatibility of fundamental interface elements to solidify human factor foundations,
assessing complex operational workflows to ensure routine task reliability, and testing emergency responses in extreme scenarios to
enhance risk prevention capabilities, the study achieves a closed-loop optimization cycle through verification results. This research
provides a scientific human factor reliability verification solution for digital interface transformation in control rooms, reducing the
likelihood of human errors while improving overall operational safety and efficiency.
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