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Design of coordinated control system for underground utilization and
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Abstract ; In response to the issues of high operational costs and limited treatment capacity associated
with the traditional centralized surface treatment model for mine water, this paper proposes an intelligent
control — based scheme for the on — site utilization and drainage of mine water underground. Targeting
mine water characterized by high suspended solids content and low mineralization, the scheme employs a
combined process of " multi — stage sedimentation — super magnetic separation — backwash filtration" for
efficient purification. This ensures the effluent quality meets the standards required for underground fire-
fighting and dust suppression, thereby achieving the recycling of mine water within the mine. With a PLC —
based control system at its core, a water quality monitoring network is established. Innovatively, the
system incorporates a dynamic switching logic between three operational modes: water supply, drainage,
and emergency. By utilizing a PID control algorithm to regulate pump speed in real — time, constant —
pressure water supply is achieved, effectively ensuring the system’s stable and efficient operation. This
scheme provides an effective technical pathway for the efficient and sustainable utilization of water re-
sources in coal mines.
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