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Abstract : The cement manufacturing industry has always been one of the high energy consumption industries in China,which is highly de-
pendent on energy. Energy consumption accounts for 40%—60% of production costs. In recent years, according to the " Thirteenth Five—
Year Development Guidelines for the Building Materials Industry" , cement companies have made great progress in energy conservation.
However, compared with the world“s advanced level, there is still a gap in the comprehensive energy consumption per ton of cement.
The cement firing system is the main energy consumption part in the cement production process. The cement firing system carries out com-
plex physical and chemical reactions,involving many links and equipment, and the collected data has the characteristics of nonlinearity,
strong coupling, numerous variables and large lag. In recent years,with the development of artificial intelligence and the popularization of
industrial data collection, distributed control system( DCS) has been widely used in various industries, and artificial intelligence analysis
and optimization methods have become the mainstream of industrial data analysis and optimization. In order to improve the production effi-
ciency of cement production enterprises,and based on the analysis of the historical operating variables and production energy efficiency da-

ta of the electric process of the cement clinker burning system,a data—driven energy hybrid algorithm for consumption optimization and pa-

WrFs B H#:2020-08-06; ZEHEE . KT DOI.10.13226/].issn.1006-6772.TF2008061 1
E£WA . HZKEIE AL B H (2016 YFB0601501 )

sgepri.sgee.com.cn
SRR T W2 A5 ST RIS K Je 2R M R SERERB LA [ T ] iR, 2020,26(5) :84-89.

DING Xiaohua, HUANG Kun, YANG Wen.Energy consumption optimization of cement clinker burning system based on da- E I_' - ;

ta—driven[ J ].Clean Coal Technology,2020,26(5) :84-89. L

B
84



T AN BT AR IR S I K Ye R HEE L R SEREFENL 1L

www.chinacaj.net

2020 455 5 H

rameters recommendation of the cement clinker burning system are used. First,for the parameter selection problem,the average influence

value algorithm is used to analyze the energy consumption sensitivity, and the parameters that affect energy consumption are filtered. In

the modeling phase,the improved BP neural network is used to model the energy consumption. After obtaining the system energy consump-

tion model ,the genetic algorithm is used to optimize it,so that the energy consumption model can be controlled to run with the optimiza-

tion goal of the lowest power consumption per ton of clinker and can obtain the optimized values of the operating parameters. The algorithm

has actually been deployed in the cement clinker firing system of Baishan Cement Plant. The operation results show that the algorithm ef-

fectively supports the energy consumption management of the cement clinker firing system. Before optimization, the cement energy con-

sumption is always around 15 000 kWh. Through simulation optimization,the optimal energy consumption is 13 661 kWh,which reduces

energy consumption by about 7%. At the same time,the recommended values of characteristic variables can be obtained.

Key words: cement production ; data—driven ;optimization of energy consumption;integrated learning;parameter recommendation
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Fig.1 Flow chart of cement firing system
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Fig.2 Improved BP neural network algorithm flow chart
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Fig.3 Improved BP neural network—genetic algorithm flow chart
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