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Listing Program

M PC unconstraint dengan gangguan
cl ear
clc
%vbdel Linier

54

A=[-0.1573 0.4606 0 -0.01784;0 -2.166 0 0.1042;0 0 -9.167 -5;0 O

0. 8333 0];

B=[0 -0.1667;0 0;120 0;0 0];
C=[50 0 0 0];

D=0;

x0=[ 0. 88136; 0. 92352; 0; 19. 2] ;
u0=19. 200;

y0=44. 0678;

Linier = ss(A B, C D); %ubah ke bentuk State Space

% Bent uk Diskrit dengan Tinme Sanpling 3 s
di s=c2d(Linier,3);

al di s. a;

bl dis.b(:,1);

cl di s. c;

dl di s. d;

gd dis.b(:,2);

a=al;

b=b1;

c=cl;

d=0;

g=gd;

% | ni si alisasi sinulasi
state = 4;

in=1;, % nput

out = 1; % out put

xnext =zeros(state, 1);
uprev=zeros(in,1);

x=x0;

% Tuni ng paranet er pengendali MPC
Hp = 6; %rediction horizon
Hu 1; %control horizon

g =1, r=1; % aktor bobot

Q = g*eye(Hp*out); %ontrol output u/ nenpercepat output nmencapa

set poi nt

R=r *eye( Hu*i n); % control sinyal kendal
% Si nyal referens

T(1:1:40)=50;

T(40: 1: 90) =50;

T(90: 1: 180) =50;

T(180: 1: 200) =50;

%per ubahan beban

v(1:1:30)=0;

v(30:1:50)=-0.1;

v(50: 1: 70) =0;

v(70:1:90) =0. 05;

udi st=v(1:1:90); % nput ganggguan
ydi st = udi st;

% Matrix phi, psi, theta
tenmp = zeros(Hp*out, Hp*state);
tenmpl = zeros(state*Hp, state);
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tenp2 = zeros(state*Hp,in);
tenp3 = zeros(state*Hp, Hu*in);
gamma = zer os(Hp*out, HU*in);
for j=1:Hp

gamma((j-1)*out+1:j*out, (j-1)*in+l:j*in) = d;
temp((j-1)*out+1:j*out,(j-1)*state+l:j*state) = c
templ((j-1)*state+l:j*state,:) = eye(state);
for i=1:]j
templ((j-1)*state+l:j*state, l:state) = tenmpl((j-
1)*state+l:j*state, 1:state)*a
temp2((j-1)*state+l:j*state,1:in) = tenmp2((j -
l)*state+l:j*state,1:in) + a*(i-1)*b;
end
temp3((j-1)*state+l:j*state,1:in) = tenmp2((j -
1)*state+l:j*state, 1:in);
end
for j=2:Hu
for i=j:Hp
temp3((i-1)*state+l:i*state, (j-1)*in+l:j*in) = tenmp3((i-
2)*state+l:(i-1)*state, (j-2)*in+l: (j-1)*in);
end
end
phi = tenp*tenpl;
psi = tenp*tenp2;
th = tenp*t enp3
%ga = tenp*[g zeros(state,l) zeros(state,1);a*g g
zeros(state, 1);anr2*g a*g g] Yp=3
ga = tenp*[g zeros(state, 1) zeros(state,1l) zeros(state, 1)
zeros(state, 1) zeros(state,1);
a*g g zeros(state, 1) zeros(state, 1) zeros(state, 1)
zeros(state, 1);
an2*g a*g g zeros(state,1) zeros(state,1l) zeros(state, 1l);
an3*g a"2*g a*g g zeros(state, 1) zeros(state,1);
and*g a”3*g a’2*g a*g g zeros(state, 1);
arb*g a’4*g a’3*g an2*g a*g g]; % = 6
9N LAl KMPC ( KONTANTA)
knmpc=i nv(th' *Q th+R)*th' *Q
ypd = zeros(90,1); % Pl ant output w th output disturbance

% Per hi tungan kel uaran prediksi (z(k)) %
for j=1:90;

y(i) =c*x;

ypd(j)=y(j)+ydist(j);

dk = ypd(j)-y(j);

%i | ai error E(k)

epp=T(j *2:] *2+2+2+1)" - phi *x- psi *upr ev-
ga*[ dk; dk; dk; dk; dk; dk] ; Yhp=6

Y%epp=T(j *2:]*2+2) "' - phi *x- psi *upr ev- ga*[ dk; dk; dk] ; Y%hp=3

Yepp=T(j *2: ] *2+2+2+2+2)" - phi *x- psi *upr ev-
ga*[ dk; dk; dk; dk; dk; dk; dk; dk; dk]; %p=9

%ilai delta u = Knpc * E
du=knpc*epp;
u(:,j)=du(l,1,:)+ uprev;
x=a*x+b*u(:,j)+g*udist(j);
uprev=u(:,j);

end
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figure

subpl ot (311), plot(0:89,y(1,:),"b-",0:89, T(1:2:90*2),"r-
','LineWdth', 2);

title(' Keluaran Sistem);

xlabel (" Time [s]');

yl abel (" Frekuensi [Hz]');

| egend(' Qutput',' Set Point',0);

subpl ot (312), plot (0:89,udist,'r-','LineWdth', 2)
title('Sinyal Kendali')

xlabel (" Time [s]');

yl abel (' beban');

subpl ot (313), plot(0:89,u(1,:),"b-","LineWdth', 2)
title('Sinyal Kendali')

xlabel (" Time [s]');

yl abel (" sinyal kendali');

M PC unconstraint dan observer
cl ear
clc
%vbdel Linier
A=[-0.1573 0.4606 0 -0.01784;0 -2.166 0 0.1042;0 0 -9.167 -5;0 0
0.8333 0];
B=[ 0; 0; 120; 0] ;
C=[50 0 0 O];
D=0;
x0=[ 0. 88136; 0. 92352; 0; 19. 2] ;
u0=19. 200;
y0=44. 0678;
Linier = ss(A B, C D); %ubah ke bentuk State Space
% Bentuk Diskrit dengan Time Sanpling 3 s
di s=c2d(Linier,3);

a =dis.a
b =dis.b
c =dis.c
d =dis.d
% I ni sialisasi sinulasi
state = 4;

in =1, % nput

out = 1; % out put

xnext =zeros(state, 1);

uprev=zeros(in, 1);

X_pred=zeros(state, 1);

x=x0;

% Tuni ng par aneter pengendali MPC

Hp = 9; %rediction horizon

Hu = 1; %control horizon

g =1, r=1;, % aktor bobot

Q = g*eye(Hp*out); %ontrol output u/ menpercepat output nencapai
set poi nt

R=r *eye(Hu*in); % control sinyal kendali
% Si nyal referens

T(1:1:50)=50;

T(50: 1: 100) =48;

T(100: 1: 180) =51;

T(180: 1: 200) =49;

% Matrix phi, psi, theta

tenmp = zeros(Hp*out, Hp*state);
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tenmpl = zeros(state*Hp, state);
tenp2 = zeros(state*Hp,in);
tenp3 = zeros(state*Hp, HU*in);
gamma = zer os(Hp*out, HU*i n);
for j=1:Hp

gamma((j-1)*out+1:j*out, (j-1)*in+l:j*in) = d;
temp((j-1)*out+1:j*out,(j-1)*state+l:j*state) = c
templ((j-1)*state+l:j*state,:) = eye(state);
for i=1:]j
templ((j-1)*state+l:j*state, l:state) = tenmpl((j-
1)*state+l:j*state, 1:state)*a
temp2((j-1)*state+l:j*state,1:in) = tenmp2((j-
l)*state+l:j*state,1:in) + a*(i-1)*b;
end
temp3((j-1)*state+l:j*state,1:in) = tenmp2((j -
1)*state+l:j*state, 1:in);
end
for j=2:Hu
for i=j:Hp
temp3((i-1)*state+l:i*state, (j-1)*in+l:j*in) = tenmp3((i-
2)*state+l: (i-1)*state, (j-2)*in+l: (j-1)*in);

end
end
phi = tenp*tenpl;
psi = tenp*tenp2;

th = tenp*tenps3;

%N LAl KMPC ( KONTANTA)
knpc=i nv(th' *Qt h+R) *t h' *Q
%er hi t ungan gai n observer
%lj i observability
N=obsv(a, c);
rank(N) ;
%ol es sistem
L=ei g(dis);
L1=L(1);
L2=L(2);
L3=L(3);
L4=L(4);
%pol es yang di i ngi nkan
JJ=[(L1-0.3);(L2);(L3);(L4-0.2)];
pol y(JJ);
Y%par anmeter Ke (matri ks gain observer)
Ke=acker(a',c',J3J)";
% Per hi tungan kel uaran predi ksi (z(k)) %
for j=1:90;
yi(:,j)=c*x;  X(K)=y(k)
ypred=c*x_pred
%i | ai error E(k)
Y%epp=T(j *2:] *2+2+2+1) ' - phi *x_pr ed- psi *upr ev; %hp=6
Y%epp=T(j *2:] *2+2) "' - phi *x_pr ed- psi *uprev; %p=3
epp=T(] *2:] *2+2+2+2+2) ' - phi *x_pr ed- psi *uprev; %p=9
%ilai delta u = Knpc * E
du=knpc*epp;
u(:,j)=du(1,1,:)+ uprev;

%er sanman estimasi state observer
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X_pred = (a-Ke*c)*x_pred + (b)*u(:,j) + Ke*yl(:,j);
X_pred_data(j,:)=x_pred
x=a*x+b*u(:,j);
x_data(j,:)=x;
uprev=u(:,j);
end
figure
subpl ot (211), plot (0:89,y1(1,:),"b-",0:89, T(1:2:90*2),"'r-
",'LineWdth',2);
title(' Keluaran Sistem);
xlabel (" Time [s]');
yl abel (" Frekuensi [Hz]');
| egend(' Qutput',' Set Point',0);
subpl ot (212),plot(0:89,u(1,:),"b-","LineWdth', 2)
title('Sinyal Kendali')
xlabel (" Time [s]');
yl abel (' Tegangan [Volt]');
figure;
subpl ot (411), plot(0:89,x pred data(:,1),"'b--
',0:89,x data(:,1),'r-',"LineWdth', 2);
xl abel (' Ti me [seconds]');
yl abel (' Frekuensi [pu]');
| egend(' Estimated state',' Real state',0);
subpl ot (412), plot(0:89,x pred data(:,?2),"b--
',0:89,x data(:,2),'r-","'LineWdth', 2);
x| abel (' Ti me [seconds]');
yl abel (' PM [ pu]');
| egend(' Estimated state',' Real state',0);
subpl ot (413), plot(0:89,x pred data(:,3),"b--
',0:89,x data(:,3),'r-","'LineWdth', 2);
xl abel (' Tinme [seconds]');
yl abel (' Tegangan [V]');
| egend(' Estimated state',' Real state',0);
subpl ot (414), plot(0:89,x pred data(:,4),"b--
',0:89,x data(:,4),"'r-',"LineWdth',2);
x|l abel (' Ti me [seconds]');
yl abel (" Sudut [pu]');
| egend(' Estimated state',' Real state',0);
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