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Performance evaluation of a novel loT-based power supply and distribution device for coal preparation

plants
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[ Abstract] To address manual power switching, on-site physical isolation of MNS drawers, insufficient
condition awareness and poor environmental adaptability of conventional low-voltage power-distribution devices in
coal preparation plants, a novel loT-based power supply and distribution device was developed. The device integrates
condition sensing, industrial communication, Programmable Logic Controller (PLC) control, remote actuation, safety
interlocking and visual management. A six-dimensional evaluation method covering actuation, control, safety,
reliability, environmental adaptability and application efficiency was established. Industrial trials showed that the
reciprocating electrical isolation mechanism had an execution distance of 30-80 mm, the electric operating
mechanism had a service life of at least 20,000 operations, and breaker opening/closing time was 0.7-1.3 s. The
failure probability of the intelligent controller was below 0.1%. A single MNS drawer operation was shortened from
about 90 s manually to less than 15 s automatically, with a 100% success rate. System uptime was at least 99.9% and
the data-query response time was within 1.5 s. After application, power-switching operation time decreased by more

than 40%, equipment-failure downtime decreased by 50%, maintenance efficiency increased by 30%, and specific
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electricity consumption decreased from 2.96 to 2.51 kW-h/t. The device improves operating efficiency, reliability

and digital management while maintaining physical isolation and anti-misoperation interlocking, and can provide a

reference for equipment selection, procurement and intelligent retrofit of similar industrial low-voltage distribution

systems.

[ Keywords Jinternet of things; Coal preparation plant; Power distribution device; MNS drawer; Remote power

switching; Performance evaluation; Intelligent control
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