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Plant-wide Process Operating Performance Assessment Based on
Two-level Multi-block GMM-PRS

ZOU Xiao-Yu' WANG Fu-Li' CHANG Yu-Qing? ZHENG Wei®

Abstract Process operating performance assessment judges operating performance optimal degree online, and identifies
the causes for non-optimal performance to guide the production adjustment for operators. Therefore, the research on
process operating performance assessment is of great significance in both theory and practical applications. To solve the
plant-wide process operating performance assessment problem with coexistence of quantitative and qualitative variables,
a two-level multi-block hybrid model based assessment approach is proposed in this article. According to the physical
property and management direction, a plant-wide process is classified into multiple sub-blocks. Hence, there are sub-block
level and global level. In a sub-block that is dominated by quantitative information, a Gaussian mixture model (GMM)
is established. Accordingly, in a qualitative information dominated sub-block, a probabilistic rough set (PRS) is built.
Based on the sub-block-level performance grade information, the global-level performance grade can be further judged.
For the non-optimal performance grade, cause identification is implemented in the non-optimal sub-block. A contribution
rate based non-optimal cause identification method is developed in this research. In the end, to illustrate the feasibility
and validity, the proposed technique is applied to a gold hydrometallurgy process.
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Fig.1 The illustration of the two-level multi-block hybrid model structure
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Table 3  The assessment accuracy rate comparison of
different methods

PRS WO GMM B W )

VIS P O -

PRS GMM  GMM-

PRS

GEiRGaiES 75.3% 81.0% 86.2% 97.6% 97.9%
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