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Intelligent monitoring and control of mill load for grinding processes
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Abstract: Overload in mill is a work-situation fault that commonly occurred in grinding processes. This work-situation
fault may cause the deterioration of the product quality and even a total collapse of the grinding production, if it is not
detected and controlled in time. We propose an innovative approach for intelligent monitoring and control of the mill
load(ML) using rule-based reasoning(RBR) and statistical process control(SPC) techniques. In this approach, we employ a
SPC unit, a RBR-based ML monitoring module and an RBR-based supervisory controller to detect the imminent overload
situation and automatically adjust the set-points of the control loops. The outputs of the controlled system track the modified
set-points, making the ML deviate from the overload-situation gradually. The industrial application shows that this approach
guarantees the grinding production of reliable and stable operations with less operational breakdowns.
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Fig. 1 Schematic diagram of grinding system
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Fig. 2 Strategy diagram of intelligent monitoring and control
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Table 1 Monitoring rules of overload of mill
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R-11 MEd AG ) Ao, $1(80%)

R-12 MEd AG )Xo, AND Agc)Ae, 51(100%)

R-21 MEd Ady) g, $2(80%)

R-22 MEd Adyp) g, AND AZc) e, S2(100%)

R-23 MEd Aﬁf(fkwf AND 0? — S2(80%)

R-24 MEd Awf(—/\wf AND 0; — AND Agc)Ae,  S2(100%)

R-31 MEd 0% — AND dj,, — S3(80%)

R-32 MEd o} — AND dj,, — AND Ae.) e, S3(100%)
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Table 2 Supervisory control rules of overload of mill
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R-11  $1(80%) Ao = véil)[uem (to) — &m(7)]
R-12 $,(100%) A0 = 755 e, (t0) — Em (7)), Ads = 5P [ue,, (t0) — em (7)]
R-21 S5(80%) Adyy, =78V lue,, (to) — em(7)]
R'22 $30100%) A0k =18 fue,, (to) — Em (7)), AdE = A2 fue, (t0) — Em (7)), Adin = 253 [t (t0) — m (7))
R'-31 S3(80%) A0 =53 [te, (t0) = Em (7)), Adiy, = 7V e, (t0) — Em (7))
R-32 85100%) A0 =52 e, (to) — Em ()], Ads = 77 e, (t0) — Em (7)), Adiy = 15 [t (t0) — Em(7)]
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Fig. 3 Running cures of mill electricity and
key technical parameters
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Fig. 4 Probability distribution of mill electricity
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5 451 (Conclusion)
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