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Abstract; A strategy for optimal oxygen excess ratio of
PEMFC is proposed based on a multiple internal model
principal and feed-forward. Internal models, are first derived
by linearizing the proton exchange membrane fuel cell
(PEMFC) system at different operating conditions; then the
strategy is achieved by the combination of membership
function and feed forward design method. Simulation results
show that the proposed strategy performs than the
conventional single internal model controller and PID controller.
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Fig.1 Diagram of feed forward + multiple internal model controller
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%7

BRRAE, % R F SRR L b R A S L 2 A g 1105

(12250 A) MIMC #E #2548 F MIC, /MR IX (<<
240 AYMIMC #1 MIC #2250 R A0 R , (E R 7E I # X
240 A<t<<250 A,MIMC 727E#3 N 4f Br ).
B 3h 2 AT D) P ) 25 AR AS R 388 S A [ A, L DA
LRBEERRE, MIMC B8 M EERERET
MIC #5158, PID £ 2.

1 1
30.0 30.5

B /s B 1)/s
b30~31s

a 25~26 s

1 J
35 36 37
B R)/s W iE)/s
c35~37s d 40~46 s
2.4r
22
JERY
e
Hoo
1.8t
59.8 60.0 602 604
A 1E] /s A 1E)/s
e 50~51 s £60.0~60.4s

— MIMC - IMC ----PID
B4 SATHRENRBRAE

Fig.4 Local magnify diagram of optimal oxygen

excess ratio control

4 Zig

AXETF BEA XERE PEMFC =2 BAEAS, fi]
RIS 26 AT 4R T R, SER T 0 =
RE R R BRI R A= . (5 B 5 RE I, A
AMUBEE B RS A AR E S EMH, T H.
FE2 RS ERE R AT L 00 T 5 P HE ] A1 Matlab/

Simulink T AAFFTHRALH B % PID &4, MEAE
B/MNAEN EAMB N R. A5 T ERER T
&4t PID {=HI7ER I 320 A i, REELRFE, W
2 PR 2R R AR BRI R A O 2 A 8 .

X3k

[1] CHEN Jixin, ZHOU Biao. Diagnosis of PEM fuel cell stack
dynamic behaviors[ ] ]. Journal of Power Sources, 2008, 177
83.

[27] Danzer AM, Wittmann J S, Hofer P E. Prevention of fuel cell
starvation by model predictive control of pressure, excess
ratio, and current[J]. Journal of Power Sources,2009,190:86.

[3] RgabO, YuD L, Gomm B J, Polymer electrolyte membrane
fuel cell control with feed-forward and feedback strategy [J].
International Journal of Engineering, Science and Technology,
2010, 2(10):56.

[4] Talj R J, Ortega R, Hilairet M. A controller tuning
methodology for the air supply system of a PEM fuel-cell
system with guaranteed stability properties [J]. International
Journal of Control, 2009, 82(9): 1706.

[5] TaljR]J, Hissel D, Ortega R, et al. Experimental validation of
a PEM fuel-cell reduced-order model and a moto-compressor
higher order sliding-mode control [J]. IEEE Transactions on
Industrial Electronics, 2010, 57(6): 1906.

[6] Talja R, Ortegab R, Astolfic A. Passivity and robust PI control
of the air supply system of a PEM fuel cell model []J].
Automatica, 2011, 47(12). 2554.

[7] Arce A, Ramirez KD, del Real J A, et al. Constrained explicit
predictive control strategies for PEM fuel cell systems[ C]//
Proceedings of the IEEE Conference on Decision and Control.
New Orleans: IEEE,2007:6088-6093.

[8] Pukrushpan T J, Stefanopoulou G A, Peng Huei. Control of
fuel cell power systems: principles, modeling, analysis and
feedback design [M]. London: Springer, 2004.

[9] Matraji I, Laghrouche S, Wack M. Cascade control of the
moto-compressor of a PEM fuel cell via second order sliding
mode [C]//50th IEEE Conference on Decision and Control and
European Control Conference (CDC-ECC). Orlando: IEEE,
2011:634-638.

[10] Rizvi SSH, Bhatti A I, Khan Q, et al. Smooth sliding mode
control for PEM fuel cell system[ C]// 24th Chinese Control
and Decision Conference. Taiyuan: IEEE,2012:3557-3562.

[11] %, EWE. ERERENESREEHD]. WL RESE
e TR 2003,37(1) : 56.

ZHANG Zhihuan, WANG Shuging. Multiple internal model
control design for nonlinear system[J]. Journal of Zhejiang
University : Engineering Science,2003,37(1):56.



