% Control theory & technology introduction 
% Steam system of thermal power plant simulation 
%PID control G(s)=1/(1+40s)^3
clear all
DT=1;ST=800;LP=ST/DT;
Ts=1;LP1=ST/Ts;LP2=Ts/DT;

X(1:5)=0;r=1;Kp=0.5;Ki=0.006;Kd=4;
e10=0;n=0;
for i=1:LP1
    e=r-X(5);
    X(1)=X(1)+Ts*Ki*e;
    X(2)=Kd/Ts*(e-e10);
    e10=e;
    u=Kp*e+X(1)+X(2);
    for j=1:LP2
        X(3)=X(3)+DT*(-1/40*X(3)+2/40*u);
        X(4:5)=X(4:5)+DT*(-1/40*X(4:5)+1/40*X(3:4))
        n=n+1;
        Y(n)=X(5);
        t(n)=n*DT;
        U(n)=u;
        R(n)=r;
    end
end 
plot(t,R,':');
hold on 
plot(t,Y);
plot(t,u,'--');
hold on 
