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for double model control

LI Qi', CHEN Wei-rong!, LIU Shu-kui!, JIA Jun-bo?, HAN Ming?
(1. School of Electrical Engineering, Southwest Jiaotong University, Chengdu Sichuan 610031, China;
2. School of Electrical and Electronic Engineering, Nanyang Technological University, Singapore 639798;
3. School of Engineering, Temasek Polytechnic, Singapore 52975)

Abstract: Because the existing models of proton-exchange-membrane fuel cel(PEMFC) are not applicable to con-
trol, a dynamic model of PEMFC system is developed by using MATLAB/SIMULINK; and a two-model control scheme
is proposed to control the output voltage of the PEMFC system. This control scheme combines a proportion-integral-
differential(PID) controller and a fuzzy logic controller(FLC) based on fuzzy switching rules. The simulation results
demonstrate that the model reflects well the dynamic characteristic of the PEMFC system and is easy to be controlled. The
scheme of two-model control based on fuzzy switching rule restrains the disturbance, improves the output performance,
and ensures the stability of the PEMFC system. It facilitates the analysis of the output performance of a PEMFC and the
design of a real-time control system.
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Table 1 Fuzzy control rules

e

ec
NB NM NS ZO PS PM PB

NB ZO ZO0 ZO Z0 ZO PS PB
NM zZz0 7Z0 ZO Z0 PS PM PM
NS z2z0 20 720 20 PM PM PM
70 ZO Z0 Z0 ZO PM PM PB
PS Z0 ZO ZO ZO PM PB PB
PM Z0 ZO ZO ZO PB PB PB
PB ZO ZO ZO ZO PB PB PB
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Fig. 1 Output Voltage of PEMFC system
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