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Design and application of control system for operation of
stacker-reclaimers based on multi-objective optimization
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(School of Information Science and Engineering, Central South University, Changsha Hunan 410083, China;
Hunan Engineering Laboratory for Advanced Control and Intelligent Automation, Changsha Hunan 410083, China)

Abstract: This study deals with the minimization of the driving distance and maintenance cost, and the optimization of
the operation of the stacker-reclaimer. First, a multi-objective optimization model for the operation of the stacker-reclaimer
is presented based on the analysis of the characteristics of the operation processes. Next, the model is converted to a single-
object optimization model using the analytical hierarchy process. Then, an optimization algorithm is designed to obtain
an optimal working plan. Finally, an operating control system for the stacker-reclaimer is designed based on constrained
conditions and practical requirements of the sintering stockyard in an iron and steel enterprise. This system contains
an optimization module for piling up and reclaiming, a chart drawing module for the stockyard recording, an automatic
control module, a monitoring module, and an alarm module. The application results of the system to the operation of real
stacker-reclaimers shows that the system reduces the driving distance, increases the uniformity of utilization of devices, and

improves the stability of raw material.
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2.1 FpPESHT (Characteristic analysis)
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2.2 #HHE K (Control requirements)
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for stacker-reclaimers)
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operation)
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3.4 P4 51T (Analysis of optimization results)
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Fig. 1 The total walking distance of 4 stacker reclaimers
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Fig. 2 Usage rate of ST3 stacker reclaimer

4 ¥HIRG T (Design of control system)
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Fig. 3 Hardware structure

4.2 FHEFHFE(Data flow)
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Fig. 4 Data flow
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4.3 ZRZAIJHEE(System functions)
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5 B35 H (Real-world application)
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Table 1 Comparison of main quality indexs
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KRR, AT 2 H &2 T 6B
TR D IR = T Bk i i, LS
Bk o AR E R IA 2 T791.03 %, LR HET 1)1
1188.96 %, 1 12.07 %; HEHURFHLIT) b 2 th A5 1
IS, PRI IR S TR FEAR S 1K,

6 4ii&(Conclusion)

A SCARNIE TR BV R PR IR A |
MR Pae 4l IRk S B FH 753K, AR #1847 A A
HEAS A AR B AR, 27 T HERCRIUEL 2 H AR
AT R3S T AR N AR A 532, I B 45 & 8
RV IT R T 3T 2 AR A SRR Mk 3%
HIRGE, GEAR LT Hude 3 VAR A B 3, S i ek Ak A
Mk de & IRk HERURMIL I/ ML Ak ) 4t T 47 2%
ik
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