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Predictive control simulation of solid oxide fuel cells based on an

artificial bee colony-support vector machine (ABC-SVM) model

JIN FangYuan'”® XIONG Chao'”

ZHOU HaiFeng'*"

HUANG YuanQing’

(1. School of Marine Engineering, Jimei University, Xiamen 361021 ; 2. Fujian Provincial Key Laboratory of Marine and

Offshore Engineering, Xiamen 361021 ; 3. School of Aerospace Engineering, Xiamen University, Xiamen 361102, China)

Abstract: In order to meet the requirements of stable DC load voltage, durability and safety of solid oxide fuel cells

(SOFCs) , we have designed two control loops to control the output voltage and fuel utilization of SOFCs. A simple

control loop is designed to maintain the fuel utilization at a constant value, and based on this, a nonlinear model

predictive controller is developed in order to control the output voltage of the SOFC. This nonlinear model predictive

controller is based on a modified support vector machine (SVM) predictive model. First, the SVM prediction mod-

el structure is determined using the Lipschitz quotients criterion, and then the SVM parameters are optimized by the

artificial bee colony (ABC) algorithm. Simulation results show that the SOFC predictive control algorithm based on

the ABC-SVM model proposed in this paper can effectively track the voltage setpoint, demonstrating the effective-

ness of ABC-SVM in modeling the nonlinear dynamics of SOFCs.

Key words: solid oxide fuel cell; support vector machine; artificial bee colony algorithm ; model predictive control
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