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Real-time updating strategy for Bayesian network-based coal
mill process abnormity diagnosis model

Chang Yuqing, Kang Xiaoyun, Wang Fuli, Zhao Weiwei

(College of Information Science and Engineering, Northeastern University, Shenyang 110819, China)

Abstract; Coal mill is the core equipment of coal pulverizing system in the thermal power plant. It is of great significance for system
safety to formulate the abnormity diagnosis model based on a small amount of data when the new coal mill is into production. In this
paper, the diagnosis model based on three typical abnormities in the process of coal mill is firstly established. A new real-time updating
strategy for the Bayesian network (BN) model based on node identification is proposed. Taking the abnormity diagnosis BN of existing
coal mills as the source domain model and using the small amount of new data of the coal mill in the target domain, the nodes that do not
match the new information could be found out. Retaining the useful information of the source domain model, the target domain model will
be updated and supplemented according to the new data through local updating. To verify the proposed method, the method is applied to
the diagnosis process of abnormity. Experimental results show that the updated model has good performance, and the average correct rate
of diagnosis is more than 98% .
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Fig. 1 Simple BN model
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Fig.2 Structure of positive pressure direct fired pulverizing system
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Fig.3 Cause and phenomenon correlation diagram of typical

abnormities of coal mill
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Fig. 8 Change of reasoning accuracy rate in the process

of model updating
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Table 2 KL divergence scores of different nodes in the first parameter updating process

TR A S T L B E X D
%5 1y 0. 000 3 0.002 6 0.042 1 0.662 1 0. 005 2 0.1147 0.031 8 3.4119
55 2 iy 0.000 3 0.002 6 0.042 1 0.662 1 0. 005 2 0.1147 0.0318 2.579 8
%5 3 iy 0. 000 3 0.002 6 0.042 1 0.662 1 0. 005 2 0.1147 0.031 8 2.0399
%5 10 wicsy 0.000 3 0.002 6 0.042 1 0.662 1 0. 005 2 0.1147 0.031 8 0.584 0
811 Kigs 0. 000 3 0.002 6 0.042 1 0.480 1 0. 005 2 0.1147 0.031 8 0.584 0
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Table 3 KL divergence scores of different nodes in the second parameter updating process
S A S T B E X D
%1 adsr 0.001 7 0.000 3 0.002 7 0. 066 2 0. 006 1 0.140 5 0.016 4 1.2419
52 adsy 0.001 7 0.000 3 0.002 7 0. 066 2 0. 006 1 0.140 5 0.016 4 0.4213
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Table 4 KL divergence scores of different nodes in twice structure updating process
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Fig.9 Target domain Asia network after updating
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Table 5 KL divergence scores of different nodes in twice structure updating process
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Fig. 10  Change of diagnostic accuracy rate of abnormities

in the process of model updating
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