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Integrated optimal control of coke quality, coke yield and

energy consumption for coking process

WANG Wei, WU Min, LEI Qi, CAO Weihua

(School of Information Science and Engineering , Central South University, Changsha 410083, Hunan, China)

Abstract: To deal with the problem of the strong non-linearity and large time delay in the coking process,
the neural network prediction model for coke quality and coke yield, energy consumption of coke oven and
the optimal control model with coke quality as constraint, coke yield and energy consumption as objective
function were established based on principal components analysis and grey relational analysis of the process
parameters. An integrated optimal control method, which combined fuzzy C-means clustering to realize
coarse optimization and combined differential evolution to realize fine optimization, was proposed to
optimize the process parameters and provide guidance for operation optimization. The simulation results
showed that the method was efficient in restricting the fluctuation of operating conditions to achieve the
production target of high coke yield and good coke quality at low energy consumption. It provided a new

idea for the modeling and optimization control of complex industrial processes.
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Table 1 Prediction results of coke quality-quantity

and coke oven energy consumption model

Prediction parameter Precision/ %

moisture 84.5
volatile matter 85.2
ash 87.1

sulfur 84.8
crushing strength 83.4
abrasion strength 86. 3
quantity 86. 7
energy consumption 87.3
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Table 2 Statistics of coke quality

Qualification Qualification Qualification Qualification Qualification Qualification
Control rate of rate of volatile rate of rate of rate of crushing  rate of abrasion
moisture/ % matter/ % ash/ % sulfur/ % strength/ % strength/ %
unit optimal control 75.56 91.47 84.91 88. 24 86. 79 93.13
integrated optimal control 87.33 96. 82 91. 49 94. 36 93. 83 97. 47
increment value 11.77 5.35 6.58 6.12 7.04 4. 34
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