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Continuous Model Predictive Controller for a Proton

Exchange Membrane Fuel Cell

Zhang Jun, Zhang Lin, Yu Meiwen
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Abstract: Based on the research and analysis of the proton exchange membrane fuel cell (PEMFC) working principle. the mathe-

(Zhejiang Provincial Joint Hospital of Chinese Medicine and Western Medicine, Hangzhou

matical description of PEMFC was given and its dynamic simulation model was established in Matlab/Simulink. Maintaining a fuel cell
system in correct operating conditions requires good system control. The continuous model predictive controller (CMPC) was designed
using Laguerre functions; besides, a simple modification strategy was proposed by using index weighting function. Two control strat-

egies and the traditional DMPC were applied to control the output power of the PEMFC system. The results show the effectiveness

and superiority of the CMPC algorithm.
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function [ Omega, Psi]=cmpc(A,B,p,N,Tp,Q,R);
[n.n_in]= size(B);
tau_del=0. 001/max(p) ;
Tpm=max(Tp);
tau=0:tau_del: Tpm;
Np=length(tau) ;
N_pa=sum(N) ;
Omega=zeros(N_pa,N_pa) ;
Psi=zeros(N_pa,n) ;
S_in=zeros(n,N_pa) ;
R_L=eye(N_pa,N_pa) ;
kk=1;

fori=1:n_in

R_L(kk:kk—1+N(D ,kk:kk—1+N(i)) =R(i,1) * R_L(kk:
kk—1-+N@) . kk:kk—1+N(i)) ;

kk=kk+N@) ;

end

[ALLLoJ=lage(p(1) ,N(1));

EFae=expm(A * tau_del) ;

Eap=expm(Al * tau_del) ;

L=Eap* L0;

Y=—B(:,1) * U+ Eaex B(:,1) % LO0;

X=TIint(A,p(1),Y);

S_in(:.1:N(D)=X;

In_s=1;

forjj=2:n_in;

LAl LoJ=lage(p(p NG 5

Eap=expm(Al * tau_deD) ;

L=Eap* L0O;

Y=—BC(:,jp) * L'+ Eaex B(.,jj) » L0;

X=TIint(A.pGj,Y);

In_s=N(j—1) +In_s;

In_e=In_s+N@Gp—1;

S in(:,In_s:In_e) =X;

end

S_sum=3S_in;

fori=2:;Np—1;

kk=1;

[Al,LoJ=lagc(p(kk) ,N(kk)) ;

Eap=-expm(Al * tau_deD) ;

S_sum(:,1:N(kk)) =Eae * S_sum(:,1:N(kk))+S_in(:,1:N
(kk)) * (Eap (i—1))’;

In_s=1;

for kk=2:n_in;

[Al, Lo]=lage(p(kk) ,N(kk)) ;

Eap=expm(Al % tau_del) ;

In_s=N(kk—1) +1In_s;

In_e=1In_s+N(kk) —1;

S_sum(:,In_s:In_e) =Eae * S_sum(:.In_s:In_e) +S_in(:.In_
s:In_e) x (Eap (i—1))";

end

phi=S_sum;

Omega= Omega-+ phi * Q * phi;

Psi=Psi+phi * Q * Eaei;

end

Omega= Omega * tau_del+R_L;

Psi=Psi * tau_del;
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