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Polymerization kettle equipment fault diagnosis based on
MPA optimized MKL-FSVDD model

LI Guoyou ™, CAI Shiwen” , LI Dongshuo™ , ZHANG Xinkui® , JIA Yaoyu", NING Ze"
( * Engineering Research Center of the Ministry of Education for Intelligent Control System
and Intelligent Equipment, Yanshan University, Qinhuangdao 066004 )
( ™ School of Optoelectronic Science and Engineering, University of Electronic Science
and Technology of China, Chengdu 611731)
Abstract
In order to solve the problems that the data of chemical process industry has strong non-linearity, easy to be af-
fected by noise and the fault is multi-fault classification, a fault diagnosis method based on marine predators algo-
rithm (MPA) optimized multi-kernel learning and fuzzy support vector machine data description (MKL-FSVDD) is
proposed. The multi-kernel function constructed by MKL makes up for the limitation of single kernel function, and
has strong adaptability to nonlinear fault data classification. MPA is introduced to optimize the kernel parameters of
MKL-FSVDD model efficiently, and the problem of kernel parameter selection can be solved. The effective per-
formance of MPA-MKL-FSVDD model for fault diagnosis is verified through the control experiment on the TE data
platform. Finally, the algorithm is applied to the polyvinyl chloride ( PVC) polymerization reaction, and the histor-
ical data set of the 70 m’ polymerization kettle is used for simulation verification. The results show that the proposed
method makes full use of the data information of the complex sample set, and the optimal solution can be obtained
quickly and stably in the parameter optimization stage, which guarantes the efficiency and accuracy of fault classifi-
cation.
Key words: fault diagnosis, marine predators algorithm ( MPA ), multiple kernel learning ( MKL) , fuzzy

membership degree, polymerization kettle
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