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Design and Energy—Saving Practice of an Integrated Water and Electricity Intelligent Control
System for Steel Plant Areas
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Abstract: This paper designs an integrated water and electricity intelligent control system for steel companies, turning
the water system's energy storage and regulation capacity into a power demand-side response resource. The system
uses a three-layer architecture: sensing—modeling—coordination. The sensing layer collects water and electricity data
synchronously and aligns the timing; the modeling layer builds a coupled model of pump group energy consumption
and energy storage; the coordination layer develops a water-electricity coordinated scheduling strategy under time-of-
use electricity prices, using pump start-stop and variable frequency speed as decision variables, aiming to minimize
overall energy costs. After implementation, the proportion of electricity used during peak periods dropped from 27.4%
to 23.9%, while during off-peak periods it rose from 41.2% to 45.6%. This solution provides a replicable technical
approach and practical reference for water-electricity coordinated energy saving in steel companies.
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