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Construction and practice of an evaluation system for intelligent safety design in an IoT environment
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[ Abstract] To scientifically evaluate the design and operation level of intelligent safety systems in an industrial
Internet of Things (IloT) environment, a three-layer, six-dimension and dual-criterion evaluation system is established to
overcome the limitations of single accuracy indices or subjective composite scores. The system consists of target, criterion
and indicator layers, covering safety, reliability, intelligence, environmental adaptability, operational efficiency, and
economic/green performance. A dual method combining mandatory safety thresholds with performance-improvement
evaluation is adopted and verified using an intelligent safe power-distribution system in a coal preparation plant. The
identity-recognition accuracy was 100%, system uptime was at least 99.9%, data-query response time was within 1.5 s,
and unplanned-outage identification accuracy reached 92.5% with an average response time within 4.2 min. After
application, power-switching operation time decreased by more than 40%, equipment-failure downtime decreased by 50%,
maintenance efficiency increased by 30%, and specific electricity consumption decreased from 2.96 to 2.51 kW-h/t. The
proposed system integrates safety bottom-line requirements with intelligent operating performance and can provide a
reference for safety evaluation of gas, heating and other energy IloT systems.

[ Keywords]Internet of Things; Intelligent safety; Evaluation system; Safety interlock; Risk assessment; Energy system
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