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Optimal Tracking Control for Slag Grinding Process Based on

Adaptive Dynamic Programming

WANG Kang' LI Xiao-Li2 JIA Chao? SONG Gui-Zhi?

Abstract Super fine slag powder is a new kind of green environmental-friendly construction material, which can greatly
improve the mechanical properties of cement concrete. However, the slag powder grinding process is hard to identify
by a mechanism model. In this paper, a data-driven based recurrent neural network model is constructed utilizing the
information measured from slag grinding system. Based on this model, an adaptive dynamic programming algorithm is
proposed to realize the optimal tracking control with constrained control input. Further, this algorithm is applied to the
slag grinding process. Simulation examples show that the data-based model can effectively identify the grinding process,
and the control method can realize the optimal tracking control of specific surface area and mill differential pressure with
control constraints.
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Fig.1 Monitor screen of slag grinding process
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Fig.2 Flow chart of slag grinding process
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Table 1 Production data of Luxin mill line 3

Y YISl piin S FEMLAE HE 1R A BEGEER KR T RE =TI BEINE2E

(10 kg/Hr) (r/min) (°C) (%) (em? /g) (mbar)
1 85.60 1250 230 65.13 438.5 27.60
2 84.81 1160 229 69.50 426.3 28.13
3 84.77 1240 235 66.17 430.7 26.97
323 99.63 1049 242 60.59 438.5 24.65
324 100.42 1050 243 60.53 426.3 24.94
325 101.20 1051 248 60.62 433.9 25.00
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Fig.4 Curve of model identification

045

Z

0.2f Iy |

-0.21

0471

0.6

08 200 250

100 150
HEAEL
5 RPN R I 2

Fig.5 Curve of model identification error
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