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Dual-rate Interval Control of Pump Pool Level and Feeding

Pressure During Regrinding

WANG Lan-Hao! JIA Yao! CHAI Tian-You'’?

Abstract The regrinding process of hematite is a strong nonlinear cascade process with frequency of slurry pump as the
input, feeding pressure as the inner loop output and sump level as the outer loop output. During its operation, frequent
fluctuations of first stage grinding, magnetic separation slurry flowrate and discharge regrinded flowrate generated from
the distribution of hematite particles which changes in a large range will cause large variations in the sump level and
frequent fluctuation between inner and outer loop. In this paper, a novel dual-rate interval controller of sump level and
feeding pressure is developed by representing the variations of dynamics characters as the unmodeled dynamics. In the
proposed controller design, a compensation signal is constructed and added onto the control signal obtained from the
linear deterministic model based on feedback control design. Such a compensation signal aims at eliminating the previous
moment unmodeled dynamics. Meantime, the stability and convergence analysis of the proposed algorithm is given. A
simulated experiment on the hardware-in-the-loop simulation system is conducteded, and it is shown that the sump level
and the changing rate of feeding pressure in frequent random fluctuations can be well controlled inside their targeted
ranges under the proposed control algorithm.
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Fig.1 Hematite regrinding process structure diagram
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Fig.2 The structure of the dual rate interval control of the pump pool level and feeding pressure
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